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13  ABSTRACT 


A  critical  tabulation  of  observed  spectral  lines  below  2000  Angstroms  has  been  prepared  from  the 
published  literature  up  to  May  1972.  It  is  intended  principally  as  an  aid  to  those  physicists  and  astronomers 
who  deal  with  the  spectra  of  highly  stripped  atoms.  This  report  includes  the  first  36  elements,  from  hy¬ 
drogen  (including  deuterium)  through  krypton.  The  tabulation  is  divided  into  two  main  sections:  the  emis¬ 
sion  lines  by  spectrum,  and  a  finding  list.  The  entries  for  each  element  give  the  ionization  species  ground 
state  term,  and  ionization  potential,  as  well  as  the  best  values  of  vacuum  wavelength,  intensity,  and  clas¬ 
sification.  A  list  of  the  pertinent  reference  sources  is  appended  at  the  end. 
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ABSTRACT 


A  criiica!  tabulation  of  observed  spectral  lines  below  2000  Angstroms 
has  been  prepared  from  the  published  literature  up  to  May  1972.  It  is  intended 
principally  as  an  aid  to  those  physicists  and  astronomers  who  deal  with  ihe 
spectra  of  highly  stripped  atoms.  This  report  includes  the  first  36  elements, 
from  hydrogen  (including  deuterium)  through  krypton.  The  tabulation  is  divided 
into  two  main  sections:  the  emission  lines  by  spectrum,  and  a  finding  list.  The 
entries  for  each  element  give  the  ionization  species,  ground  state  term,  and 
ionization  potential,  as  well  as  the  best  values  of  vacuum  wavelength,  intensity, 
and  classification.  A  list  of  the  pertinent  references  is  appended  at  the  end. 


Problem  Status 

This  is  a  final  report  on  6ne  phase  of  Ihe  problem. 
Authorization 

NRL  Problem  NO  I -33 
Project  RR  01 1-07-41-5072 


Manuscript  submitted  May  16,  1973. 


ATOMIC  A 


IONIC  EMISSION  LINES  BELOW  2000  ANGSTROMS 


Hydrogen  Through  Krypton 


INTRODUCTION 

This  repo*!  is  a  critical  tabulation  of  34,700  spec¬ 
tral  lines  below  2000  angstroms  prepared  primarily 
from  information  in  the  literature  published  up  to 
May  1972,  and  from  a  few  publications  after  that 
date.  It  is  intended  as  an  aid  to  those  researchers  who 
deal  with  the  spectra  of  highly  stripped  atoms.  This 
report  includes  spectra  of  atoms  and  ions  for  .he 
first  36  elements,  from  hydrogen  (including  deuterium) 
through  krypton.  It  adds  to.  revises,  and  supersedes 
a  previous  report*  which  covered  only  the  first  18 
elements. 

In  most  cases,  only  those  lines  which  havf  been 
observed  are  listed  in  the  tables.  Notable  exceptions 
are  the  lines  of  the  hydrogenic  atoms,  for  which  few 
observations  have  been  reported  for  elements  beyond 
oxygen.  Further,  even  in  the  case  of  some  observed 
lines,  the  wavelengths  given  are  those  predicted 
from  a  comptehensive  analysis  of  the  spectrum  rather 
than  the  measured  values  (Ar  H  is  an  example). 
Additional  lines  have  been  predicted  by  one  of  us 
(RLK)  from  unpublished  extrapolations  along  iso- 
electronic  sequences.  Some  unobserved  weak  lines 
in  muliiplets  have  also  been  included  tor  complete¬ 
ness.  Such  predicted  values  of  wavelength  are  marked 
by  the  symbol  P  following  the  wavelength. 

ARRANGEMENT  OF  THE  TABLES 

The  tabulation  is  divided  into  two  main  sections. 
Section  I  lists  the  lines  by  spectrum,  and  Section  II 
is  the  finding  list  of  all  the  lines  listed  in  Section  I, 
plus  the  K„  x-ray  lines  of  the  elements  from  carbon 
through  krypton. 

The  entries  in  Section  I  are  arranged  by  element 
(ordered  by  atomic  number),  with  subdivision  into 
the  first  spectrum,  second  spectrum,  etc.  Within 
each  spectrum,  the  lines  are  arranged  ir.  order  of 


*R.  L  Kelly.  'Atomic  F.nission  Lines  Below  "*000  Angstroms: 
Hydrogen  Through  Argon/*  NRL  Report  6648.  Feb  I9*S. 


increasing  wavelength.  This  means  that  in  a  multiplet 
with  several  lines,  those  lines  may  not  be  listed 
consecutively. 


Ground  State  and  ionization  Potential 

The  ground  configuration  and  ground-state  term 
description  are  given  for  each  stage  of  ionization, 
whether  spectra  below  2000  angstroms  have  been 
observed  or  not.  The  ionization  potentials  are  listed 
in  electron  volts  (eV)  and  iri  reciprocal  centimeter 
(cm  ')  and  have  been  obtained  from  Moore's*  crit¬ 
ical  survey  or  from  the  comprehensive  compilation 
by  Kelly  and  Harrison.t  The  values  which  are  based 
on  extrapolation  rather  than  observation  are  en¬ 
closed  in  square  brackets.  The  conversion  factor 
between  eV  and  cm1  is  O.OOOI2398I  eV  =  1  cm’1. 

Wavelengths 

The  vacuum  wavelengths  are  given  as  they  are 
reported  in  the  refeience  listed  first  for  each  line. 
Where  more  than  one  publication  reports  the  wave¬ 
length  of  the  same  line,  the  decision  as  to  which  to 
retain  was  based  primarily  on  the  senior  author’s 
judgement  of  the  best  value.  This  judgement  was 
based  on  consideration  of  the  date  of  publication, 
on  probable  accuracy  from  the  type  of  instrumentation 
used  and  the  wavelength  standards  employed,  on 
the  spectroscopic  source  used,  and  on  the  compari¬ 
son  of  the  observations  with  the  wavelengths  pre¬ 
dicted  from  the  best  known  values  of  energy  levels. 

The  accuracy  of  the  wavelength  varies  "with  the 
date  of  observation  (because  of  the  wavelengtu  stan¬ 
dards)  and  also  with  the  wavelength  range  covered, 
the  type  of  source,  etc.  As  a  general  guide,  lines 
measured  since  1960  and  with  wavelengths  reported 

*C,  F.  Moore.  Report  NSRDS-NBS34.  Nat  Bureau  of  Standards, 
Washington,  D.C.  20234  iSept.  1970). 

tR.  L  Kelly  and  D  E.  Harrison.  Atomic  Data  3,  177-93  (1971). 
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lo  a  tenth  of  a  miliiangstrom  have  an  uncertainty 
less  than  2  milliangstroms:  all  other  lines  reported 
since  1940  have  uncertainties  of  two  or  three  in  the 
last  figure  given. 

Wavelength  standards  recommended  in  1962  by 
Commission  14  of  the  International  Astronomical 
Union  (reference  H4)  are  indicated  with  the  symbol 
ST  following  the  wavelength.  Those  prow  ed  by 
Minnhagen  (Ref  Ml 6)  and  Persson  (Ref.  M4),  as 
well  as  others  proposed  in  Si,  Ge,  and  T  i,  are  marked 
si  The  letter  P  following  a  wavelength  means  that 
that  wavelength  has  been  predicted.  The  vacuum 
wavenumber  has  been  omitted  since  it  can  be  obtained 
by  a  simple  inversion  of  the  vacuum  wavelength. 


Intensity 

Only  a  single  intensity  is  given  for  each  line, 
selected  where  possible  from  the  source  in  which  the 
particular  spectrum  was  reported  as  most  prominent. 
The  listed  intensities  have  been  normalized  (by  the 
senior  author)  to  a  maximum  of  1000  for  convenience 
in  comparing  the  different  references.  The  normaliza¬ 
tion  procedure  was  usually  a  linear  transformation 
of  the  intensities  reported  by  the  original  authors, 
but  loganthmic  transformations  have  also  been  used. 
There  continues  to  be  a  need  for  a  single,  consisted  ly 
used  intensity  scale.  The  normalization  to  1000  in 
this  report  was  adopted  as  a  compromise  between 
the  long-standing  scale  extending  from  00  to  10 
and  some  later  publications  with  maximum  intensities 
of  100,000,  or  even  more. 

As  always,  the  comparison  of  intensities  presents 
a  most  vexing  problem,  particularly  when  one  ref¬ 
erence  overlaps  another.  In  most  publications,  the 
intensities  are  v  isual  estimates  of  emulsion  blackening. 
These  intensities  are  significant  only  over  a  limited 
range  of  wavelengths  for  a  particular  source  operated 
in  some  particular  way.  Foi  various  reasons,  intensi¬ 
ties  given  by  different  observers  are  seldom  com¬ 
patible.  The  intensity  figures,  which  must  always  be 
regarded  as  rather  imprecise,  have  the  following  mean¬ 
ing:  when  two  lines  in  a  narrow  wavelength  region 
are  reported  with  different  intensities  by  the  same 
obseiver,  the  one  with  the  larger  number  is  generally 
the  more  intense 

A  few  descriptive  symbols  are  used,  most  of  them 
being  listed  with  the  intensity  value.  The  symbols 
have  the  following  connotations: 


A  Autoionizing,  uppe  stale  above  the  ioniza 
tion  limn. 

b  Blend  of  two  or  more  lines 
J  Diffuse 

f  Forbidden  by  electric  dipole  selection  rules 
K  Ground  term 
h  Hazy 

P  (following  X)  Predicted  wavelength 
r  Reversed 

ST  Standard  Line  (recommended) 
si  Standard  Line  (proposed) 
w  Wide 

Multiplet  Numbers 

The  multiplet  numbers  assigned  by  C.  E.  Moore 
(Refs.  MI8-M23)  are  given  following  the  wave¬ 
length.  Some  lines  missing  from  the  multiplet  tables 
are  added,  but  overlapping  lines  with  the  same  wave¬ 
length  in  a  multiplet  have  not  been  listed  twice. 

Classification 

The  classifications  of  the  transitions  are  given  in 
the  usual  form,  with  the  lower  state  listed  first.  They 
are  divided  into  columns  showing  configuration, 
term,  and  J-value. 

Configuration—  The  configurations  are  given  in 
enough  detail  to  be  self-explanatory.  In  general, 
those  parts  of  the  configuration  which  are  given 
represent  electrons  outside  the  next  lower  closed 
shell. 

Term— The  symbol  g  is  used  to  denote  the  ground 
term.  Otherwise,  the  term  designation  is  given  in 
a  notation  which  follows  that  of  Cowan  and  Andrew,* 
presented  below  in  symbolic  form  for  the  two-e^ctron 

ease. 


Type  of 
Coupling 

Description 

Notation 

LS 

[(M2)L,(s,s2)S]J 

2S+lLj 

LK 

[|(M2)L,siIK,sj]J 

L[K]j 

JK 

[K®Isl)jl»P2iK-,S2]J 

h[K]j 

ii 

[(®1  s  1  )j  1  s2)j2 1  J 

(it  J2)j 

J-Value  —  The  J-values  are  given  in  separate  col¬ 
umns  to  avoid  the  use  of  subscripts. 

Additionally,  the  various  terms  in  complex  spectra 
are  frequently  indicated  by  the  use  of  lower  case  let¬ 
ters  a,b,c..(for  low-lying  terms  of  even  parity)  or 

*R.  D.  Cowan  and  K.  L.  Andrew,  /  Opt.  Sot  *  Am  55,  502-516 
( 1965). 
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z.y.x.— (for  low-lying  terms  of  odd  parity).  These 
symbols  have  been  retained  even  though  they  have 
net  been  used  consistently  by  the  various  authors, 
and  they  have  significance  only  when  referred  to  the 
complete  set  of  energy  levels  given  in  the  original 
reference 

In  general,  the  primary  references  for  notation  and 
classification  of  the  obsep/ed  spectra  are  the  fine 
publications  of  C.  E.  Moore  (Refs.  MI8-M2J). 
although  much  of  "Atomic  Energy  Levels"  (M22) 
is  now  out  of  date.  In  all  cases,  the  wavelength  of 
the  transition  was  compared  with  that  predicted 
from  the  known  energy  levels  to  verify  the  classifica¬ 
tion.*  Questionable  classifications  are  indicated  by 
a  question  mark  following  the  term  description. 

We  have  departed  trom  older  notation  in  not  using 
primes,  double  primes,  etc.,  to  indicate  those  con¬ 
figurations  which  have,  as  parent  terms,  excited  states 
of  the  next  higher  ion.  Instead,  the  parent  terms 
are  given  where  they  are  known  and  where  they  are 
not  immediately  obvious. 

References 

References  (appearing  at  the  end  of  this  report) 
are  given  with  each  spectral  line  to  allow  the  reader 
to  refer  to  the  original  publication  Where  three  ref¬ 
erences  are  given,  the  first  reference  is  the  one  from 
which  the  wavelength  was  taken,  the  second  relates 
to  the  intensity,  while  the  third  relates  to  the  classi¬ 
fication.  Fewer  than  three  references  indicates  either 
that  the  intensity  or  the  classification  is  unknown 
or  that  the  same  reference  was  used  for  two  or  three 
of  the  above  items  (since  reference  numbers  are  not 
repeated  in  the  reference  column).  In  every  case, 
the  first  reference  refers  to  the  wavelength 

The  references  are  listed  with  a  letter  and  a  number, 
rather  than  the  three-digit  numbers  used  in  the  pre¬ 
vious  report.  With  this  change,  we  hoped  to  make  it 
easier  for  the  user  to  locate  a  specific  publication  by 
knowing  its  author 


PREPARATION  OF  THE  TABLES 

The  data  were  assembled  from  the  literature  and 
punched  onto  cards.  Duplications  were  removed 
and  disagreements  were  resolved  by  comparing 
the  observed  spectra  with  the  spectra  predicted 
from  the  atomic  energy  levels.  The  use  of  punched 


"These  lengthy  calculations  were  all  earned  out  at  the  Naval 
Postgraduate  School.  The  'best*'  classification  was  determined  by 
the  agreement,  in  the  judgement  of  the  senior  author,  between 
observed  and  predicted  wavelengths. 


.ards  at  this  stage  offers  the  advantages  that  an  error 
«...  2  card  can  be  corrected  without  i.  .reducing  new 
errors  and  that  the  cards  can  be  read  onto  magnetic 
tape  for  convenience  in  handling  and  listing. 

The  information  was  set  in  print  at  :he  Govern¬ 
ment  Printing  Office  on  the  Linotron.  an  automatic 
photocomposition  machine  which  produces,  directly 
from  magnetic  tapes,  photographic  negatives  for 
making  printing  plates.  The  large  number  of  page 
formats  required  to  keep  this  volume  fairly  compact 
made  it  necessary  io  write  a  complex  edit  code  which 
produced  a  tape  to  drive  the  Linotron  directly  as 
described  by  Scott.*  The  punched  card  information 
was  copied  onto  magnetic  tape  from  which,  after 
sorting,  it  was  run  through  a  special  computer  editing 
code  which  wrote  another  tape  (containing  the 
original  data  plus  editing  information)  which  then 
served  as  the  input  for  the  Linotron.  1  he  writing 
and  running  of  the  edit  code  constituted  the  chief 
contribution  to  this  report  by  the  junior  author. 
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*D.  k  Scott.  Circular  No  121.  U  S.  Naval  Observatory.  Wash¬ 
ington.  D  C.  <  I96K: 
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87  138 

114.4 

157  161 

185  182 

95  3  886 

1  103  09 

Ne 

10 

21  564 

40  962 

63  45 

*7  11 

12621 

157  93 

207  27 

239  09 

1  195  797 

1  362  16 

N» 

1  1 

5  139 

47  286 

71  64 

9891 

1  3*  3Q 

172  |5 

208  47 

264  18 

299  87 

1465  091 

1648  66 

M( 

12 

7646 

15035 

80  *43 

109  24 

141  26 

186  50 

224  94 

265  9C 

327  95 

367  5  3 

1761  802 

1962  61 

Al 

13 

*  986 

18*28 

28  447 

1  1999 

153  71 

190  47 

241  4  5 

284  59 

3  30  r  1 

398  57 

442  07 

2085  981 

2  304  C8 

Si 

14 

*151 

16  545 

33  492 

45  '41 

166  77 

246  52 

505  17 

35|  |0 

401  43 

476  06 

52  3  50 

24  37  676 

P 

15 

*  725 

30  18 

5  1  37 

22043 

263  22 

30941 

371  73 

424  50 

4"’9  57 

61  1  85 

S 

16 

10  360 

23  33 

54*5 

47  304 

(72.74) 

S«  04** 

280  93 

328  23 

447  09 

504  78 

564  65 

651  63 

Cl 

17 

12  967 

23*1 

39  61 

53  46 

67  l 

(96  98) 

1  '4  193 

348  "*8 

455  62 

529  26 

591  97 

656  69 

Ar 

18 

15  759 

27  629 

40  74 

5981 

75  02 

124  3  19 

143  ^6 

422  44 

4716* 

5  38  95 

618  24 

686  09 

K 

19 

4  341 

31  625 

45  72 

6091 

<82  66) 

(99  89) 

1  (7  >6 

154  86 

175  814 

503  44 

564  1  5 

629  09 

714  02 

Ci 

20 

6  113 

II  *71 

50  908 

67  10 

M  41 

(108  78) 

127  7 

14?  ?4 

188  54 

:i  i  :7o 

59|  25 

656  39 

726  03 

Sc 

21 

6  54 

E  2  30 

2A  76 

73  47 

91  66 

III  1 

(137) 

158  7 

1*50  02 

225  3? 

249  |3: 

*59 

755  47 

Ti 

6  82 

13  58 

27  491 

45  2** 

99  20 

1  19  36 

(68  5 

093) 

2)5  91 

265  23 

.  V 1  497 

787  3  3 

V 

23 

6  74 

1465 

29  310 

46  707 

(65  23) 

128  12 

173  7 

(204i 

255  04 

3  36  267 

Cr 

2m 

6  766 

1650 

30  96 

149  1) 

(71) 

90  56 

16)  1 

IIM  2) 

209  8 

1 242) 

(270) 

i:»7i 

(354) 

Mn 

25 

7  435 

15640 

33  667 

(55) 

(73) 

(97) 

1  19  27 

(196  2) 

(221  4) 

(24|5, 

(283) 

(313) 

’«.’i 

he 

26 

7  870 

56  18 

50  <>5  1 

<  56) 

(77) 

(101) 

(126) 

151  06 

2  35  (>4 

262  1 

290  4 

(328) 

(360) 

Co 

27 

7  86 

1706 

33  50 

158) 

(81) 

(105) 

033) 

(159) 

186  13 

276  7 

305 

(535, 

(  375) 

Ni 

28 

7  635 

18  168 

36  17 

(59) 

(82) 

(110) 

I  )  36! 

( 165) 

l  1  °5  j 

224  5 

321 : 

(  352) 

(3841 

Cu 

29 

7  726 

20  292 

36  83 

55  18 

(85) 

(III) 

1 141 1 

(170) 

(201) 

(254) 

Jr.6 

(370) 

(400 

/  n 

30 

9  394 

17964 

1*  72  2 

(63) 

(87) 

()  14) 

(144) 

0  76) 

CO?; 

(241) 

( 2"'6» 

I  3  I  I  | 

(421) 

<n 

3! 

5  999 

20  51 

30  71 

642 

(90) 

(117) 

(147) 

0  79) 

(214) 

(248) 

(284i 

(321) 

l  nq, 

<»e 

32 

7  899 

15  934 

34  27 

45  71 

93  .5 

(120) 

(151) 

(183) 

(217) 

(2  55) 

(29)j 

(3  30) 

( 369) 

A> 

5) 

9*1 

18633 

28  351 

50  13 

62  65 

127  6 

(154) 

(187) 

(222) 

(2  59) 

(338) 

(379) 

Se 

34 

9  752 

21  19 

30  820 

42944 

(6*  3) 

91  70 

1554 

(191) 

;::7, 

(2M) 

(304) 

(347) 

(388) 

Br 

3i 

1 1  814 

21  8 

359 

(4*) 

(597) 

IW  6) 

(1011 

192  8 

<:.*:> 

(770) 

(352) 

(398) 

Kr 

36 

13999 

2>  359 

36  95 

(55) 

(65) 

(78  5) 

4  1  1  1  0) 

( 123) 

2  30  9 

(275) 

lM6> 

(358) 

(403) 

viii 


RAYMOND  I.  KELLY  AND  DON  E  HARRISON  ATOMIC  DATA  3,  177-93  (1971) 


Z 

XXVII 

XXVIII 

XXIX 

XXX 

m 

XXXIi 

XXXIII 

XXXIV 

XXXV 

XXXVI 

Co 

27 

[100111 

■  ■■  ■ 

n 

mam 

Ni 

28 

[102(1] 

[10775] 

■  ■ 

Cu 

29 

[25(5] 

[11062] 

[11566] 

r  i 

/n 

30 

i:m7) 

[27(01 

[11(64] 

[123(7] 

mt 

I  m 

Ga 

1| 

I  :*6(| 

(2(40) 

[29(2] 

[12*95] 

[1)236] 

J 

1 

Ce 

12 

(27231 

(2(63) 

(3041) 

[5192] 

[13556] 

A» 

u 

(2768) 

(2920) 

(3065) 

(3240 

[3409i 

[14445] 

Sc 

U 

(2796) 

(29*5) 

(3123) 

(3274) 

(3463) 

[3633] 

[15365] 

[159641 

Br 

15 

(2(55) 

(2997) 

0170) 

(3)34) 

(3490) 

(36(4) 

[3(65] 

[16313] 

[16933] 

kr 

36 

[295)1 

(3056) 

(3203) 

03(1) 

(3551) 

(3712) 

(3912) 

[4105] 

[17292] 

[179)1] 

PERIO 


I  A 

11  A 

III  B 

IV  B 

V  B 

VI  B 

r 

H 

1 

■ 

Li 

E 

3 

u 

Na 

Mg 

11 

12 

K 

Ca 

Sc 

Ti 

V 

Cr 

19 

20 

'Ll 

22 

23 

24 

Rb 

Sr 

D 

Zr 

Nb 

Mo 

37 

38 

D 

40 

41 

42 

Cs 

Ba 

u 

Hf 

Ta 

W 

55 

56 

57 

72 

73 

74 

Fr 

Ra 

Ac 

87 

88 

89 

Lanthanum 

Ce 

Pr 

.veries 

58 

59 

Th 

90 


Actinium 

Series 


CHART  OF  THE  ELEMENTS 


ELEMENT 

ISOELECTRONIC 

SEQUENCE 

H  • 

•  KrI 

He  • 

•  Br  I 

Li  • 

*  Se  I 

Be  • 

•  As  I 

B  • 

•  (Je  I 

C  • 

•  Gal 

N  • 

•  Zn  I 

O  • 

•  Cu  I 

F  • 

*  Ni  I 

Ne  • 

•  Co  I 

Na  • 

•  Fe  I 

Mg* 

•  Mn  I 

A1  • 

•  Cr  I 

Si  • 

•  V  I 

P  • 

•  Ti  I 

s  • 

•  Sc  I 

Cl  • 

•  Ca  I 

Ar  * 

SPECTRUM  NO. 

1  • 

*  II 

•  K  I 

K  * 

Ar  I 

Ca  *N 

III  * 

•  IV 

•  Cl  I 

„  X 

V  • 

Sc  •  \ 

•  VI 

•  S  I 

N 

VII  • 

Ti  •  x 

•  VIII 

•  r  i 

V  • 

\  IX  • 

X  •  X 

•  Si  I 

Cr  • 

x.  XI  • 

•  XII 

Xxm  * 

'■  •  XIV 

XV* 

•  Al  I 

Mn  • 

*  Mg  I 

Fe  • 

Xxvi 

•  Na  I 

Co  • 

XVII  •  X 

•  XVIII 

•  Ne  I 

Ni  • 

XIX  • 

•  xx  X 

XXI*  v 

•  XXII  x 

•  F  1 

Cu  • 

\  •  O  I 

•  N  I 

Zn  • 

XXIII  • 

•  XXIV 

Ga  • 

XXV  • 

•  XXVI 

\  •  C  I 

Ge  • 

XXVII  • 

•  XXVIII 

*  B  I 

As  • 

XXIX  • 

•  XXX 

•  Be  1 

Se  • 

XXXI  • 

•  XXXII 

•  Li  I 

Br  • 

XXXIII  • 

*  XXXIV 

•  He  I 

Kr  • 

XXXV  * 

•  XXXVI 

•  H  I 

Nomograph  for  determining  spectrum  number  in  an  isoeiectronic  sequence.  The 
example  indicated  by  the  dashed  line  show;  that  Ca  XVI  is  isoeiectronic  with  B  I. 


XI 


SECTION  I 

Emission  Lines  by  Spectrum 


I 


HYDROGEN  !  (H°*),  7.  =  I 
Ground  Slate  Is  *Sm  (1  electron) 
Ionization  Potential  109  678.764  cm1;  13.598  eV 


Element 

Wavelength 

Intensity 

Muhvlcl 

Configuration 

Term 

m 

References 

H  I 

914.576 

P 

2 

iff 

Is- 1 8p 

r’s  -  *p' 

G2.M23 

H  I 

914.919 

P 

2 

mm 

Is  - I7p 

g*S-‘P" 

VS  -VS 

G2.M23 

H  1 

915  329 

P 

2 

1 s - 1 6p 

r*s-*P 

VS-VS 

G2.M23 

H  I 

915.824 

P 

3 

El 

Is  - 1  Sp 

r’s-*r 

VS-VS 

G2.M23 

H  I 

916  429 

P 

3 

13 

1 S - 1 4p 

r*s-*P* 

*  -IS 

G2.M23 

H  I 

917. 181 

P 

4 

12 

Is  -  I3p 

r’S  -  *p° 

VS  -VS 

G2.M23 

H  I 

918.129 

P 

5 

II 

It- I2p 

s-«p* 

VS  -VS 

G2.M23 

H  I 

919.351 

P 

7 

10 

Is  - 1  Ip 

g»s-»r 

VS-VS 

G2.M23 

H  I 

920.963 

P 

9 

Is  -  lOp 

r’s  *p* 

VS-VS 

G2.M23 

H  I 

923  150 

P 

10 

ls-9p 

r*s-*P* 

VS-VS 

G2.M23 

H  1 

926.226 

P 

20 

M 

Is  -  8p 

r*s  *p* 

VS  -VS 

G2.M23 

H  I 

930.748 

P 

30 

Is  -  7p 

r*s-*P* 

VS-VS 

G2.M23 

H  1 

937.803 

P 

40 

5 

Is  -6p 

It'S  *P“ 

'/S  -  vs 

G2.M23 

H  1 

949.743 

P 

70 

4 

Is  -  5p 

g'S  *P“ 

VS-VS 

G2.M23 

H  1 

972.537 

P 

130 

3 

Is  -4p 

g‘S  -  *P 

VS  -VS 

G2.M23 

H  I 

1025.722 

P 

300 

2 

Is  -  3p 

r*s  -  »p 

VS  -VS 

G2.M23 

H  1 

1215.668 

P 

670 

1 

Is  -  2p 

g*S  -  *p* 

vs  -vs 

G2.M23 

H  l 

1215.674 

P 

330 

1 

Is  -  2p 

g'  S-*P* 

vs  -  vs 

G2.M23 

Preceding  page  blank 


3 


DC,' 


D  I 


D  1 


DEUTERIUM  I  (D®*),  Z  =  1 
Ground  State  Is  fSi/*  (1  electron) 
Ionization  Potential  109  706.608  cm-1;  13.602  eV 


Elen 


Waveleafth 

Uacaaaty 

Muhipiet 

CoaGcuratioa 

Tcnn 

j  -  j 

925.978  P 

7 

It-Sp 

g*S  -  *P* 

54-% 

930.495  P 

6 

Is  -  7p 

g*S  -  *P* 

54  -% 

937.548  P 

40 

5 

Is -6(3 

r’s  -  *p* 

54% 

949.485  P 

70 

4 

It  -  5p 

g* s  -  ‘P 

54  -% 

972.272  P 

140 

3 

ls-4p 

f*S-*P* 

1025.443  P 

320 

2 

It  -  3p 

r*s-*P* 

’  H 

1215.339  P 

100b 

1t-2p 

r*s-*p" 

54  -% 

References 


I 
I 

C  I 


G2 

G2 

G2.KS 

G2.KS 

G2.KS 

G2.KS 

G2.K8 


Ke  I  He  II 

HELIUM  I  (He0+),  Z  =  2 
Ground  State  Is*  *S0  P  electron;) 

Ionization  Potential  198  310.76  cm-1;  24  587  eV 


Moment 

Wavelength 

Intensity 

Mulliplet 

Configur  ft*.noa 

Term 

m 

References 

He  I 

320.392 

20  -  A 

ls2p - 2p’ 

*p-.*p 

2-2 

M4 

He  I 

505.5001 

4 

Is*  1st  5p 

g'S-'P* 

0-1 

M4 

He  I 

505 .6*40 

6 

la1-  Is I4p 

g'S-'P* 

0-1 

M4 

He  I 

8 

la1  -  Is  13p 

g'S-'P 

0-  1 

M4 

He  I 

10 

Is1-  lsI2p 

g's-'F* 

0-1 

M4 

He  1 

506  5702 

15 

Is1-  Isllp 

g's-'P* 

0-1 

Ml 

He  I 

507.0576 

20 

10 

Is1- Is lOp 

g'S-'P* 

0-1 

M* 

He  I 

507.7178 

30 

9 

Is1  -  Is9p 

g'S-'P* 

0-1 

M4 

He  I 

508.6431 

8 

la1  -  Is8p 

g'S-'P” 

0-1 

M4 

He  1 

509.9979 

50 

7 

Is’  -  Is7p 

g'S-'P” 

0-1 

M4 

He  1 

510  2586 

r 

Is1- 1  a  7s 

g'S-'S 

0-0 

M4 

He  I 

512.0982 

6 

1  a1  -  I s  ftp 

g'S-'P” 

0-1 

M4 

He  I 

512.51o3 

f 

la1  -  Is 6s 

g'S-'S 

0-0 

M4 

He  1 

515.6165 

5 

Is1  -  Is5p 

g'S-'P* 

0-1 

M4 

He  1 

516.3592 

r 

Is1 - Is5s 

g'S  'S 

0  0 

M4 

He  1 

522.2128 

160 

4 

la1  -  ls4p 

g'S  -  'P° 

0-1 

M4 

He  1 

523.7238 

f 

Is1  -  Is 4s 

g'S-'S 

0-0 

M4 

He  I 

537.0296 

3 

Is1-  I s 3p 

g'S-'P” 

0-1 

M4 

He  > 

537.3306 

f 

Is1-  ts3d 

g'S  -  'D 

0-2 

M4 

He  ; 

MO  One/ 

Is1-  Is 3p 

g'S  -  *P° 

0-1 

M4 

He  1 

540.9354 

f 

Is1-  Is3s 

g'S-'S 

0-0 

M4 

He  I 

584.3340 

2 

Is1-  Is2p 

g'S-'P” 

0-1 

M4 

He  1 

591 .4117 

1 

la1-  Is2p 

gS-'P” 

0- ! 

M4 

He  I 

601.4041 

f 

la1-  Is2s 

g'S-'S 

0-0 

M4 

He  I 

625.6 

f 

Is1  -  Is2s 

*:s-’s 

0-1 

K8 

HELIUM  II  (He1+),  Z  =  2 
Ground  State  Is  2Sm  (1  electron) 
Ionization  Potential  438  908.854  cm  l;  54.416  cV 


Element 

Wavelength 

Intensity 

Mulliplet 

Configuration 

Term 

m 

References 

|9 1: 

229.431 

P 

5 

ii 

1  s  - 1 2p 

g'S-’P” 

Hi-H. 

G2.M7.3 

MSm 

229.736 

P 

6 

USM4 

Is-  lip 

g’S-’P” 

Hi  -Hi 

G2.M23 

230.139 

P 

9 

Kfl ! 

Is-  lOp 

g’S-’P” 

'k-Hi 

G2.M23 

He  II 

230.686 

P 

12 

Ea  i 

Is  -  9p 

g’S  -  ’P” 

Hi  -Hi 

G2.M23 

lie  II 

231.454 

P 

17 

B 

Is  -  8p 

g’S-’P” 

Hi -Hi 

G2.M23 

He  11 

232  584 

P 

24 

Is  -  7p 

g»S  -  ’?” 

Hi  -Hi 

G2.M23 

He  II 

234.347 

P 

40 

5 

ls-6p 

g’S-’P” 

Hi  -Hi 

G2.M23 

He  II 

237.331 

r 

70 

4 

Is-  5p 

g’S-’P” 

Hi  -Hi 

G2.M23 

He  II 

243.027 

p 

130 

3 

Is  -  4p 

g’S  -  ’P” 

Hi -Hi 

G2.M23 

He  II 

256.317 

p 

320 

2 

Is  -  3p 

g’S-’P” 

Hi  -  Hi 

G2.M23 

He  11 

303.781 

665 

1 

Is  -  2p 

g’S  -  ’P” 

Hi  -  Hi 

G2.M23 

He  II 

303.786 

335 

1 

Is  -  2p 

g’S  -  ’P” 

Hi -Hi 

G2.M23 

He  II 

949  301 

p 

9 

19 

2p  -  lOd 

’P”  -  ’D 

Hi -Hi 

G2.M23 

He  II 

949.354 

p 

17 

19 

2p  -  lOd 

*P° - *D 

Hi-Hi 

G2.M23 

He  11 

958.670 

p 

13 

18 

2p-9d 

’P” - ’D 

'k  -  Hi 

G2.M23 

He  II 

958  724 

p 

22 

18 

2p-9d 

’P”  -  ’U 

Hi-Hi 

He  1! 

977.083 

p 

18 

17 

2p-8d 

aP” .  iD 

'k-}k 

G2.M23 

He  II 

972.138 

p 

32 

17 

2p-8d 

»P” - ’D 

Hi -Hi 

G2.M23 

He  11 

992.334 

p 

27 

16 

2p-7d 

*P°  -  *D 

Hi-Ht 

G2.M23 

He  II 

992.39. 

p 

48 

16 

2p  -  7d 

»P”  -  2D 

Hi-Hi 

G2.M23 

5 

525-206  0-73-2 


He  11 


He  II 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

■■■mfw 

1025.241 

P 

42 

15 

Zp-6d 

*P*  ■  *D 

39-39 

G2.M23 

R  H 

1025.302 

P 

77 

15 

2p-6d 

*P*  -  *D 

39-99 

G2.M23 

mvm 

1084  908 

P 

73 

14 

2p-5d 

*P*  -  *D 

39  -39 

G2.M23 

BtrV  ■  i 

1084.975 

P 

132 

14 

2p-5d 

*P*  -  *D 

39-99 

G2.M21 

1215.088 

P 

143 

13 

2p  -  4d 

*P*  -  *D 

•6-49 

G2.M21 

He  II 

1215  171 

P 

260 

13 

2p  -  4d 

*P*-*D 

99  -59 

G2.M23 

He  II 

1215.175 

P 

30 

13 

2p-4d 

*P*-*D 

39  -99 

G2.M23 

He  I! 

1640.332 

P 

333 

12 

2p-3d 

,P*-,D 

39-39 

G2  M2) 

He  11 

1640.474 

P 

12 

2p  -  3d 

*P*  -*D 

39  39 

G2.M23 

He  II 

1640.490 

P 

12 

2p  -  3d 

*P*  -  *D 

39-39 

G2.M23 

6 


Li  III 


Li  I 


LITHIUM  I  (Li0+),  Z  =  3 
Ground  State  ls*2s  (3  electrons) 
Ionization  Potential  43  487.150  cm'1;  5.393  eV 


hlcmcot 

Wiveleiifth 

Intensity 

Multiple! 

Configuration 

Tc-n 

m 

References 

1.1  1 

1425.11 

HU 

Is2»2p - Is2p5p 

4P*-«P 

u 

K* 

Li  I 

1491 .87 

is2s2p-  Is2p4p 

4P*-4P 

K( 

Li  I 

1674.76 

Is2s2p  •  ls?pSp 

4P*  .  4f 

■  H 

Kt 

Li  I 

1901 .50 

ls2*2p  -  Is2s6s 

«p-.«S 

■  1 

K( 

Li  I 

1980  59 

Is2s2p -  Is2s5s 

4p-.lS 

■I 

K* 

LITHIUM  II  (LiI+),  Z  =  3 
Ground  State  Is*  ‘So  (2  electrons) 
Ionization  Potential  610  079.0  cm'1;  75.638  eV 


K  lenient 

Wavelength 

Configuration 

Term 

mi 

References 

Li  11 

171.582 

3 

Is* - ls4p 

*'S  -  *P° 

0-1 

E3.M23 

Li  11 

178.015 

2 

Is* -  ls3p 

g'S  -'P‘ 

0-1 

E3.M23 

Li  II 

199  282 

1 

Is*  -  Is2p 

g'S  'P“ 

0-1 

E3.M23 

Li  11 

I 

Is*  -  Is 2s 

g’S-’S 

0-1 

K8 

Li  11 

944.73 

5 

ls2s -  Is4p 

*S-*P° 

1-2 

P5 

Li  11 

1017.88 

5 

ls2p -  ls5d 

*P°  -  *D 

2-3 

P5 

Li  11 

1131.884 

15 

ls2p  -  ls4d 

*P° - *D 

2-3 

P5 

Li  11 

1166.63 

5 

ls2p -  )s4s 

*P°  as 

2-1 

P5 

Li  11 

1198.082 

ls2s  •  ls3p 

*S  -  *P° 

1  -2 

P5 

Li  11 

1237.287 

!s2p  ls«d 

>P“-'D 

1  -2 

P5 

Li  11 

1253.324 

5 

]s2p-  ls4s 

iP" .  is 

1  0 

P5 

Li  11 

1420.891 

!s2s -  Is  3p 

■S  -  >P° 

0-1 

P5 

Li  11 

1492.931 

60 

ls2p  Is  3d 

*P°  *D 

1-2 

H5 

Li  II 

1492.973 

1  s  2p  -  1  s  3d 

*P°  *D 

2-3 

HS 

I.i  11 

1493.036 

Is2p  -  Is  3d 

*F  *D 

0-1 

H5 

I.i  II 

1653.076 

ls2p  -  Is  3s 

»P°  -  *S 

1  - 1 

H5 

Li  11 

1653.132 

Js2p  -  Is 3s 

*P“  *S 

2-1 

H5 

Li  II 

1653.212 

Is2p  -  Is  3s 

*P°  -  *S 

0-1 

H5 

Li  II 

1681.667 

ls2p  -  Is  3d 

>P°-'D 

1  -2 

P5 

Li  11 

1755.331 

ls2p - is3s 

'P°  'S 

m 

H5.W2 

LITHIUM  III  (Li*+),  Z  =  3 
Ground  State  Is  *Si/Z  (1  electron) 
Ionization  Potential  987  660.945  cm  l;  122.451  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  -  J 

References 

102.856 

p 

Is  -  8p 

g*S  -  *P° 

Vi  -% 

G2 

103,359 

p 

Is  -  7p 

g*S-*P° 

Vi -3i 

G2 

104  142 

p 

Is  -  6p 

g*S-*P" 

Vi  -% 

G2 

105.468 

p 

Is  -  5p 

g*S-*P“ 

Vi  -% 

G2 

107.999 

p 

Is  -  4p 

g*S  -  *P° 

Vi  -% 

G2.K8 

7 


1423.88 


3-5 


G2 


Be  I  Be  11 


BERYLLIUM  I  (Be0+),  Z  =  4 
Ground  Slate  Is*2s*  *S0  (4  electrons) 
Ionizatk  n  Potential  75  1^2.07  cm  9.322  eV 


Kneacal 

Wavelength 

Inlcnthy 

Muttu  W*t 

Configuration 

Term 

J  J 

References 

lie  I 

1426.117 

125 

2s*  -  2s 5p 

*>S-'P 

0-1 

J3 

lie  1 

1491.765 

250 

2s2  -  2s  4p 

g'S  - 

0-  1 

J3 

He  I 

1661  478 

1000 

2s2  -  2s 3p 

g'S-'P* 

0-  1 

J3 

K3I 

1907  16 

100 

2s 2p  -  2s 1 2d 

3P*  -  3D 

2-3 

J3.P7 

Kb 

1912  53 

100 

2s2p  •  2s  1  Id 

3PJ-3L> 

2-3 

J3.P7 

1919  80 

200 

2s2p-2sl0d 

3p-  .  3D 

2-3 

J3.P7 

Be  I 

1929  71 

300 

2s2p-2r9d 

3P“-3D 

2-3 

J3.P7 

Be  1 

1943  72 

500 

2s2p  -  2s8d 

2P°  -  -0 

2-3 

J3.P7 

Be  1 

1956  67 

100 

2s 2p  -  2s 8s 

3P“-3S 

2-1 

J3.P7 

Be  1 

1964  63 

2s 2p  -  2s 7d 

3Pr  SD 

2-3 

J3.P7 

Be  1 

1985  17 

300 

2s  2p  -  2*  7s 

3P° - 2S 

2-1 

J3.P7 

Be  1 

1997  95 

100 

2s  2p  2s6d 

3P°  -  2D 

0-1 

J3.P7 

Be  1 

1997  98 

300 

2s  2p  -  2s6d 

2P°  -  3I3 

1  -2 

J3.P7 

Be  ! 

1998  07 

600 

2s2p-2s6d 

3P"  -  3D 

2-3 

J3.P7 

BERYLLIUM  II  (BeI+),  Z  =  4 
Ground  State  Js22s  2S„2  (3  electrons) 
Ionization  Potential  146  882.86  cm  >;  18.211  eV 


R  lenient 

Wavelength 

Intensity 

Multiple: 

Configuration 

Term 

- 

References 

Be  II 

' 

725.71 

100 

2s -7p 

g2S  2P” 

'4  -% 

P7 

Be  II 

743.58 

300 

2s  -  6p 

g2S  -  2P“ 

'4  -34 

P7 

Be  II 

775  362 

400 

2s  -  5p 

s2S  -  2P” 

'4  -34 

J2.P7 

Be  II 

842  025 

500 

2 

2s  -  4p 

s2S  -  2P° 

■4-34 

J2.P: 

Be  II 

842  031 

250 

2 

2s  -  4p 

g1  S  -  2P° 

'4  -  '4 

J2.P7 

Be  II 

925  20 

100 

2p-8d 

sp° .  sd 

-  % 

P7 

Be  II 

943  481 

30 

2p  -  7d 

2P°  -  2D 

'4-34 

J2.P7 

Be  II 

943.540 

70 

2p  -  7d 

2P° - 2D 

34  -34 

J2.P7 

Bt  II 

949.75 

100 

2p  -7s 

2P°  2S 

34 -'4 

P7 

Be  II 

973  213 

150 

2p-6d 

2P°  -  2D 

*4  -  34 

J2.P7 

Be  il 

973.276 

350 

2p  -  fxi 

2P" . so 

*  % 

J2.P7 

Be  II 

983  984 

50 

2p  -  6s 

2P° - 2S 

'4 -'4 

J2.P7 

Be  II 

984  048 

150 

2p  -  6s 

sp°  -  ’S 

*4  -  Vs 

J2.P7 

Be  II 

1026  890 

200 

2p  -  5d 

2P°  2D 

'4  -  34 

i2,P7 

Be  11 

1026  959 

400 

2p  -  5d 

2P°  2D 

34-34 

J2.P7 

Be  II 

1036.299 

550 

1 

2s  3p 

g2S  -  2P° 

-34 

J2.P7 

Be  II 

1036.319 

250 

1 

2s  -  3p 

«*S  -  p° 

'4  Vs 

J2.P7 

Be  II 

1048.14; 

200 

2p-5s 

ap. . aS 

'4  -  '4 

J2.P7 

Be  11 

1048  220 

400 

2p  -  5s 

sp- .  sS 

34  -'4 

J2.P7 

Be  II 

1142.956 

250 

2p  -  4d 

sP°  2D 

'4-34 

J2.P7 

Be  II 

1143.039 

500 

2p  -  4d 

2P°  -  2D 

34  -34 

J2.P7 

Be  II 

1197.091 

330 

5 

2p  4s 

sp»  aS 

'4  -  >4 

J2.P7 

Be  II 

1197.188 

670 

5 

2p  -  4s 

2P’ -aS 

34  -'4 

J2.P7 

Be  II 

1513.269 

555 

2p  -  3d 

2P°  -  2D 

'4-34 

J2.P7 

Be  II 

1512.407 

1000 

u 

2p  -  3d 

sp°  2D 

34-34 

J2.P7 

Be  II 

1512  419 

110 

1 

2p  -  3d 

sp»  .  sD 

34-34 

12,  P7 

Be  I! 

1776  100 

500 

3 

2p  -  3s 

sp- .  sS 

■4  -  '4 

J2.P7 

Be  II 

1776.307 

tone 

3 

.. 

2p  -  3s 

2P° - 2S 

%  -  a 

J7.P7 

Be  III 


BERYLLIUM  III  (Be*+),  Z  =  4 
Ground  State  Is*  !So  (2  electrons) 
Ionization  Potential  1  241  259.4  cm'1;  153.893  eV 


Be  IV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

MSB 

References 

Be  HI 

81 .80 

Is*-  ls7p 

r'S-'p- 

0-1 

Rll 

Be  III 

82.38 

1  s’  ■  1  s  6p 

«‘S-*p- 

0-1 

RlS 

Be  III 

83  20 

Is*  -  Is 5p 

g'S-'P- 

0- 1 

RlS 

Be  III 

34.758 

100 

Is*  -  ls4p 

g’S-'P* 

0-1 

E6.RH 

Be  III 

88.314 

330 

Is*-  ls3p 

g'S-'P* 

0-1 

E6.RU 

Be  III 

100.2552 

1000 

1  s*  - 1  s  2p 

g'S-'P* 

0-1 

S26.E6.Rlt 

Be  III 

101.7  P 

Is*-  ls2p 

% 

0-1 

K8 

Be  III 

104.5 

f 

Is*-  Is2s 

mim 

■ 

KS 

BERYLLIUM  IV  (Be3t),  Z  =  4 
Ground  State  Is  *Si,2  (1  electron) 
ionization  Potential  1  756  018.68  cm”1;  217.713  eV 


10 


B  1 


B  Ii 


BORON  1  (Bot),  Z  =  5 
Ground  State  ls*2s*2p  *PL*  (5  electrons) 
Ionization  Potential  66  928.10  cm"1;  8.298  eV 


Element 

Wavelength 

Intensity 

Multinlet 

Configuration 

Term 

m 

References 

B  I 

1378  646 

10  -A 

2ss2p  -  2s2p* 

gip*  iP 

ess 

G20 

B  I 

1378.868 

20  -A 

2s*2p-2s2p» 

y«p-  .  1P 

36-36 

G20 

B  1 

1378.932 

40  -A 

2s‘2p-2s2p* 

g*P*  *P 

*  * 

G20 

B  I 

1379.157 

10  -A 

2ss2p  -  2s  2p* 

g*P*  -  *P 

*  36 

G20 

B  I 

1465.548 

30  -A 

2s  2p*  -  2p* 

'P-«S‘ 

■A -36 

G20 

B  I 

1465  709 

40  -A 

2s2p*-2p* 

ap.aS» 

*  -* 

G20 

B  I 

1465.837 

20  -A 

2s  2p*  •  2p* 

sp.«S- 

36-36 

G20 

B  I 

1525.48 

1 

2p-9s 

ff’P-’S 

1A  -  * 

Cb 

B  I 

1525.84 

1 

2p  9s 

g’P  *S 

*-36 

C6 

B  I 

1533.86 

Id 

2p-8d 

g‘F-*D 

*  -* 

C6 

B  I 

1534.22 

Id 

2p  8d 

**p*  *u 

36-36 

C6 

B  I 

1546.550 

20 

2p  -  7d 

g‘p  -*D 

36-36 

G20 

B  I 

1546.800 

30 

2p  -  7d 

?*P*-*D 

36-36 

G20 

B  I 

1558.79 

5 

2p  -  7s 

g*P" -*s 

36-36 

C6 

B  I 

1559.07 

10 

2p-7s 

f,*P”-*S 

36-36 

C6 

B  I 

1566.292 

10 

2p  -  6d 

g*P*  -  *D 

36-36 

G20 

3  I 

1566.675 

20 

2p-6d 

36-36 

G20 

3  I 

1573.301 

30 

2s*2p-2s2p» 

g’P° - *S 

36-36 

G20 

B  I 

1573.678 

50 

2s*  2p  2s  2p* 

g*p*  -*s 

36-36 

G20 

B  I 

1600  455 

70 

2p  -  5d 

>d 

36-36 

G20 

1)  1 

1600.727 

120 

2p-5d 

g*P°  *D 

36  -  r;a 

G20 

B  I 

1610.36 

1 

2p  -  6s 

g*P”  -  »s 

36  -  36 

C6 

B  I 

1610  75 

1 

2p  -  6s 

g’P-  *S 

36  -  36 

C6 

B  I 

1662  605 

50 

2p  -  5s 

g*P--*S 

36  -  36 

G20 

B  I 

1663.035 

100 

2p-5s 

36  -  % 

G» 

B  I 

1666.869 

150 

2p  -  4d 

g*P°  -  *D 

36-36 

G20 

B  I 

1667.291 

200 

2p-4d 

g*P°  *D 

36-36 

G20 

B  I 

1817.858 

150 

2p  -  4s 

g»P°  -  *S 

36-36 

G20 

B  I 

1818.373 

200 

2p  •  4s 

e’P"  -  *S 

36  -  Mi 

G20 

B  I 

1825.911 

300 

2p  -  34 

g*P°  *D 

36-36 

G20 

B  I 

1826  413 

300 

2p  •  3d 

g*P“  *D 

36-* 

G8I 

BORON  II  (B‘+),  Z  =  5 
Ground  State  lsz2sz  lS0  (4  electrons) 
Ionization  Potential  202  887.4  cm"1;  25.154  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

B  II 

631  8 

2c  2p-  2p3p 

jp° .  sp 

2-2 

02 

B  II 

641  5 

2s 2p  -  2p3p 

*F°  -  *S 

2-1 

02 

n  ii 

652.0 

2s 2p  -  2p3p 

ap«  .  sp 

2-3 

02 

B  11 

693.947 

200 

2 

2s1-  2s  3p 

g'S-'P 

0- 1 

02 

B  II 

731.357 

100 

2s  2p  -  2s  4d 

*P°  -  *D 

1  -2 

E3 

B  II 

731.442 

100 

2s  2p  -  2s  4d 

*P° - »D 

2-3 

E3 

B  II 

770.8 

-A 

2s  2p  -  2p3p 

>P°  -  'S 

1  -0 

02 

B  II 

808.7 

2s  2p  -  2p3p 

■P'-‘D 

1  -2 

02 

B  II 

864.08 

10 

2s  2p  -  2p3p 

ip°  .  ip 

1  1 

E3 

B  II 

882.543 

300 

2s  2p-  2s  3d 

•P°  -  *D 

1-2 

02 

H  Hr  U  Be  B  C  N  0  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  C«  Sc  Ti  V  Cr  Mn  He  Co  Ni  Cu  Zn  G*  Ge  As  Se  Bi  Kr 
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1 


B  IV 


B  V 


BORON  IV  (a3»*),  Z  =  5 
Ground  State  Is1  *So  (2  electrons) 
Ionization  Potential  2  092  001.4  cm"1;  259.368  eV 


Flrment 

Wavelength 

Inteiuity 

Multiple! 

CooficuntiC' 

Term 

nv 

Rctereocei 

B  IV 

4*939 

U*-W6f> 

r'S-'P* 

o-i 

Tl2 

B  IV 

49.4549 

la*  -  1  a5p 

S'S-‘P* 

0- 1 

S26.T12 

B  IV 

50.4347 

100 

1  s*  - 1  a  4p 

«lS-'P 

0-1 

SI6.E6.T12 

B  IV 

52.6*53 

330 

la*  -  l»3p 

r's-'p* 

0-1 

S26.E6,  Tl2 

B  IV 

60  3144 

1000 

la*  - 1  s  2p 

g'S-'P* 

0-1 

S26.E6.Tl  2 

B  IV 

61  088 

Ia*la2p 

S’S-’P* 

0-1 

T12 

B  IV 

62.44 

f 

Ia*-la2a 

If'S-’S 

0-1 

K* 

BORON  V  (B4*),  7  =  5 
Ground  State  Is  2S1/2  (1  electron) 
Ionization  Potential  2  744  107.7  cm1;  340.217  eV 


CARBON  i  (C+),  Z  =  6 
Ground  State  ls*2s*2p*  3P0  (6  electrons) 
Ionization  Potential  90  820.42  cm"1;  11.260  eV 


C  I 


C  I 


Element 

WtYcicoflh 

Intensity 

Multiplet 

Configuration 

Term 

i  ■  j 

References 

C  I 

945.191 

20  -A 

3! 

2*32p3-2s2p3 

8*P-JS* 

0-1 

J4.E3 

C  I 

945.338 

40  -A 

3! 

2sJ2p*-2»2p» 

y*P-3S" 

I-l 

J4.E3 

C  I 

945.579 

75  -A 

31 

2iJ  2ps  -  2s  2p3 

8»P-3S* 

2-1 

J4.E3 

C  I 

1112.053 

10 

30.01 

2p3 - 2p  1 1  d 

g3  P  -  3D* 

2-3 

J4.E3 

C  I 

1114.457 

50 

j0 

2p3 - 2p  1  Od 

j*P-  3D* 

2-3 

J4.E3 

c  1 

iin.'ti 

20 

2p*  -  2p9d 

*3P-3P° 

2-2 

J4.J6 

C  I 

1117.724 

50 

29 

2p‘-2p9d 

p*P-3D’ 

2-3 

J4.J6 

C  I 

1118.180 

50 

2p‘-2p9d 

*'P-3F 

1  -2 

J4.E3 

C  I 

1122.098 

20 

28 

2p3  -  2p8d 

g*P .  ap* 

2-2 

J4.E3 

C  I 

1122.260 

50 

27.01 

V-2P9s 

g*v-'  r 

2-1 

J4.J6 

C  I 

1122.328 

100 

27 

2ps  -  2p8d 

gSP  -  3D“ 

2-3 

UJ6 

C  I 

1122.447 

20 

27 

2p3  -  2p8d 

g*P-3D“ 

0-1 

J4.J6 

C  I 

1122.725 

50 

26.03 

2p3  -  2t>9s 

s3p-3p° 

1  -1 

J4.J6 

C  I 

1122.794 

20 

2p3  -  2p8d 

«3P-3F” 

1  -2 

J4.F-3 

C  I 

H 23. 107 

20 

2p3  •  2p8d 

«*p  3r 

2-3 

J4.J6 

C  I 

H28  252 

50 

26 

2p3  -  2p7d 

g3P-3P” 

1  -0 

J4.J6 

C  I 

1128  686 

20 

25.01 

2p3-2p8s 

«3p-'r 

1  -1 

J4J6 

C  I 

1128.752 

100 

26 

2p3  -  2p7d 

^3p-3p" 

2-2 

J4.J6 

C  I 

1128.817  F 

25 

2p3  -  2p7d 

#3P  -  3D° 

1-2 

J4 

C  l 

1128.903 

20 

25.02 

2p3  -  2p7d 

g3P _  ip” 

2-3 

J4.J6 

C  I 

1129.030 

100 

25.01 

2p3  -  2p8s 

*3P-  'P° 

2-1 

J4.J6 

C  I 

1129.135 

200 

25 

2p3  -  2p7d 

f’P-3D° 

2-3 

J4.J6 

C  I 

1129.161  P 

25 

2p3-2p7d 

g-p - 3rr 

2-2 

u 

C  I 

1129.196  P 

25 

2p3-2p7d 

s’P-SD” 

0-1 

u 

C  I 

1129.405 

20 

25 

2p»-2p7d 

8*P-3Df 

1-1 

J4.J6 

C  1 

1129.624 

50 

24 

2p3-2p7d 

g*P  -  3F° 

1  -2 

J4.J6 

C  I 

1 129.749 

20 

25 

2p3-2p7d 

#3P  -  3D° 

2-1 

J4.J6 

C  I 

1 1 29  924 

50 

24 

2p3-2p/d 

*3P  3F° 

2-3 

J4.J6 

C  I 

1130.171 

20 

23.01 

2p3-2p7d 

#3P-'n° 

1-2 

J4.J6 

C  I 

1138.383 

20 

23 

2p3-2p6d 

S3P-3P° 

0-1 

J4.J6 

C  I 

1138.557 

30 

23 

2p3  -  2p6d 

S3P-3P° 

1  -0 

J4.J6 

C  I 

1 1 38.595 

20 

23 

2p3-2p6d 

s’PT 

1  - 1 

J4.J6 

C  I 

1138  916 

50 

23 

2p3  -  2p6d 

g3  P-3P° 

2-1 

J4.J6 

C  I 

1 1 39  Cv93 

100 

23 

2p3-2p6d 

g3  P-3P° 

2-2 

J4.J6 

C  I 

1139.300 

20 

22.01 

2ps-  2p7s 

^p_.p- 

1  -I 

J4.J6 

C  I 

1139  426 

50 

22.02 

2p3  -  2p6d 

^jp .  lp° 

2-3 

J4.J6 

C  I 

1139.514 

20 

22 

2p3  -  2p6d 

g3P  -  3D° 

1  -  2 

J4.J6 

C  I 

1139.650 

20 

22.01 

2p3-2p7s 

*3P->P° 

2-1 

34,  Jf. 

C  I 

1139.766 

70 

21.01 

2p3 - 2p7s 

S3P-3P° 

1  -2 

J4.J6 

C  I 

1139.792 

70 

22 

2p3  -  2p6d 

g3  P-3D° 

0-1 

J4.J6 

C  I 

1139.812 

150 

22 

2p*  -  2p6d 

g3P-3D° 

2-3 

J4.J6 

C  I 

1139.865 

50 

22 

2p3  -  2p6d 

#3P  -  ’D" 

2-2 

J4.J6 

C  I 

1 1 40  005 

50 

22 

2p3  -  2p6d 

#3P  -  3D° 

1  - 1 

J4J6 

C  I 

1140.223 

20 

21.01 

2p3  -  2p7s 

S3P-3P° 

1  - 1 

J4.J6 

C  I 

1140.357 

100 

21 

2p3  -  2p6d 

«3P-3F° 

1  -2 

J4.J6 

C  I 

1 1 30.574 

20 

21.01 

2p? - 2p7s 

*3P-3P° 

2-1 

J4.J6 

C  I 

1140  641 

150 

21 

2p3  -  2p6d 

«3P-3F° 

2-3 

J4.J6 

C  I 

1141.327 

20 

20 

2p3  -  2p6d 

g3P  -  *D° 

1  -2 

J4.J6 

C  I 

1141.678 

20 

20 

2pJ  -  2p6d 

g3P-'V>° 

2-2 

J4.J6 

C  I 

1155.809 

50 

19 

2p3  -  2p5d 

«3P-3P‘ 

0-  1 

J4.J6 

C  I 

1156.028 

150 

19 

2p3-  2p5d 

£3P-3P° 

1  -1 

J4.J6 

C  I 

1156.199 

20 

19 

2p3  -  2p  5d 

«3P-3P° 

1  -2 

J4.J6 

C  I 

1156  389 

100 

19 

2p3  -  2p5d 

g3P  -  3P° 

2-  1 

J4.J6 

C  I 

1156.560 

200 

19 

2p3  -  2p5d 

S3P-3P° 

2-2 

J4.J6 

C  1 

1156  765 

20 

18.01 

2p3-2p5d 

g3P  -  'P° 

2-1 

J4.J6 

C  I 

1157.186 

20 

17 

2p3  -  2p6s 

«3P-'P” 

0-1 

J4.J6 

C  I  l  1157.330 

50 

18 

2pJ  -  2p  5d 

g3P  -  'F' 

2-3 

J4.J6 

C  I 

1157.405 

150 

17 

2p3-  2p6s 

S3P  -  >P° 

1  -  1 

J4,J6 

C  I 

1157.770 

350 

16 

2p3-2p5d 

g3P  -  JD° 

1  -2 

J4.J6 

C  I 

1157.910 

730 

16 

2p* - 2p5d 

g*P-3D° 

0-1 

J4.J6 

14 
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Configuration 


I  -  J  References 


C  I 


C  I 


Element 

Wavelength 

latcasity 

Mahiplet 

Configuration 

Tent 

l-J 

kef -races 

C  1 

1280,597 

200 

5 

2r*-2p4a 

fip.*p* 

1-0 

J4J4 

C  I 

1280  847 

250 

5 

2ps  •  2p4* 

r*P-*P* 

2-1 

UJt 

C  1 

',288.037 

200 

54 

2>»-2p6d 

'D  -  >p° 

2-1 

UJi 

C  I 

1288.422 

500 

53 

2p*-2p6d 

'D-*F* 

2-3 

U  Jt 

C  I 

1288.710 

100 

52 

2p*  -  2p7t 

■D-'P* 

2! 

J4J* 

C  I 

1288.917 

100 

51.02 

2p'-2p6d 

'D-*D“ 

2-3 

UJt 

C  I 

1289.891 

V) 

51.01 

2p*  -  2p7s 

'D-»P* 

2-1 

J4J4 

C  I 

’.789.977 

300 

51 

2p’  -  2p6d 

'D  -  *F* 

2-3 

UM 

C  I 

1291.304 

100 

2p*-2p6d 

■D-*D° 

2-2 

UJ6 

C  I 

13,0.637 

200 

49 

2p*-2p5d 

‘D  -  ‘P* 

2-1 

J4J6 

C  I 

1311.363 

1000 

48 

2p*-2p5d 

‘D-*r 

2-3 

J4J* 

C  I 

1311.924 

200 

47 

2p*-2p6s 

■D-'P* 

2-1 

J4j6 

C  I 

1312.247 

100 

46 

2p*  -  2p5d 

1D-*D<> 

2-3 

UJ6 

C  I 

1313.387 

100 

45.01 

2p*  -  2p6s 

'D-  *P* 

2-1 

UJ* 

C  I 

1313.464 

300 

45 

2p»-2p5d 

'D-'F 

2-3 

UJ6 

C  I 

1315.918 

200 

44 

2p*  -  2p5d 

■D-'D* 

2-2 

UJ6 

C  I 

1328.8332  ST 

150 

4 

2s,2p*  -  2s  2p* 

«*P-*P* 

0  1 

H4.J4.J4 

C  1 

1329.0863  ST 

150 

4 

2s* 2p*  -  7s  2p* 

■  HiH 

H4.E3.J4 

C  I 

1329.1001  ST 

200 

4 

2s1 2p*  -  2s2p* 

g*P-JP* 

1-2 

H4.J4.J4 

C  I 

1329.1270  ST 

110 

4 

2s*2p*-2s2p> 

g*r-*P” 

I-l 

H4.J6.J4 

C  I 

1329.5775  ST 

600 

4 

2s*2p*  -2s2p* 

g*p-‘p° 

2-2 

U4JSZJ4 

C  I 

1329.6005  ST 

200 

4 

2s*2p*-2s2p* 

2-1 

H4.j6.j4 

C  I 

1354.288 

500 

43 

2pJ  -  2p4d 

>D-  >P° 

2-1 

J4> 

C  I 

1355.844 

750 

42 

2p*  -  2p4d 

’D-'F" 

2-3 

J4.J6 

C  I 

1357.134 

300 

41 

2p*  -  2p5s 

■D-'P” 

2-1 

J4> 

C  I 

1357.659 

100 

40.01 

2p*  -  2p4d 

‘D-'D0 

2-3 

C  I 

1359.275 

200 

40 

2ps-2p4d 

■D-*F° 

2-3 

C  I 

1359.438 

50 

39.01 

2p’  -  2p5s 

•D-'P” 

2-1 

e  i 

1364.164 

600 

39 

2p*  -  2p4d 

■D-'D” 

n (rfl 

C  I 

1431.597 

100  -A 

65 

2s2p*-2s2p*<4F)3s 

‘S'  -  ‘P 

14,36 

C  I 

1432.105 

75  -A 

65 

2s2p*  -  2s2p’(4P)3s 

‘S°  -  »p 

I4.S13 

C  I 

1432.530 

50  -A 

65 

2s  2p*  -  2s  2p’(4P)  3s 

‘S°  -  »P 

2-1 

I4.S13 

C  I 

1459.0317  st 

300 

38 

2p’  -  2p3d 

■D  -  *P° 

2-1 

K7.J6.J4 

C  I 

1463.3360  st 

600 

37 

2p* - 2p  3d 

‘D-  ‘F 

2-3 

K7.J6.J4 

C  I 

1467.402 

350 

36 

2p*  -  2p4s 

’D-'P" 

2-1 

14  J6 

C  1 

1467.877 

30 

35.01 

2p*-2p4d 

‘D  -  *D° 

2-3 

14,16 

C  I 

1468.410 

100 

35.01 

2p*  -  2p  3d 

‘D  -  SD° 

2-1 

J4> 

C  I 

1470.094 

100 

35 

2p* -2p3d 

•D-'F” 

2-3 

14,16 

C  I 

1472.231 

60 

34.01 

2p* -2p4s 

‘D  -  *P° 

2-1 

I4J6 

C  I 

1481.7635  st 

450 

34 

2p'-2p3d 

‘D  -  >D° 

2-2 

K7.J6.J4 

C  I 

1492.738 

60 

64.08 

2p*  -  2p7d 

■S  -  >p° 

0-1 

UJ6 

C  I 

1493.273 

10 

64.07 

2p’ - 2p8s 

’S  -  ‘P° 

0-1 

UJ6 

C  I 

1494.532 

25 

2p* - 2p7d 

‘S  -  >D° 

0-1 

14J6 

C  I 

1510.668 

25 

64.05 

2p'-2p6d 

■s-'p- 

0-1 

14,16 

C  I 

1510.981 

100 

64.04 

2p*  -  2p6d 

is .  ip" 

0-1 

J4.J6 

C  I 

1511.907 

25 

64.03 

2p’ - 2p7s 

‘S  -  ’P° 

0-1 

J4> 

C  I 

1513.150 

50 

64.02 

2p*  -  2p6d 

‘S  -  ’D° 

0-1 

|4> 

C  I 

1541.510 

40 

64.01 

2p’ -2p5d 

■s .  ip- 

0-1 

J4J6 

C  I 

1542.1766  st 

160 

64 

2p*  -  2p5d 

■S  -  ‘P° 

0-1 

K7.J6.J4 

C  I 

1543.960 

60 

63.04 

2p’  -  2p6s 

:S  -  ‘P” 

0-1 

J4J16 

C  I 

1545.249 

40 

63.03 

2p*  -  2p5d 

■S-’D0 

IU6 

C  I 

1560.3095  st 

250 

3 

2s1 2p*-  2s2ps 

g’ P  -  *D" 

0-1 

K7.j6.t4 

C  I 

1560  6832  st 

500 

3 

2s,2p,-2s2pI 

tf'P-'D” 

1-2 

K7.J6.J4 

C  I 

1560.7079  st 

200 

3 

2sJ2ps-2s2pI 

g'P-'D' 

I-i 

K7.J6.J4 

C  I 

1561.3407  st 

200 

3 

2s,2p*  -  2s  2p3 

g’P-'D0 

2-2 

K7.J6.J4 

C  I 

1561.367  P 

3 

2sa2pJ  -  2s2pJ 

gsP-JD° 

2-1 

J4 

C  I 

1561.4382  st 

1000 

3 

2s,2pI  -  2s2p‘ 

gsP--’D° 

2-3 

K7.J6.J4 

C  I 

1602.9715  st 

200 

63 

2p*  -  2p4d 

‘S-’P0 

eu 

K7.J6.J4 

C  I 

1606.960 

50 

62.04 

2p*  -  2p5s 

•S  -  ‘i’0 

EH 

J4.J6 

C  I 

1608.438 

70 

62.03 

2p*  -  2p4d 

>3  -  *D“ 

19 

J4J6 

C  I 

1656.2665  st 

350 

2 

2p‘-2p3« 

g'P-'P' 

1-2 

K7J6J4 

C  1 

1656.9282  st 

300 

2 

2p*  -  2p3s 

?sp.jp» 

EibI 

K7.J6.J4 

C  I 

1657.0078  st 

1000 

2 

2p* -2p3s 

8*P-*P° 

2-2 

K'J6,J4 

C  I 

1657.3797  st 

300 

2 

2p‘  -  2p3s 

jgp.sp” 

l-l 

K7.J6.J4 

C  I 

1657.9070  st 

300 

2 

2p*-2p3s 

g'P-'P0 

1  -0 

K7.J6.J4 

16 


Cl  C  II 


Eicmcml 

Wavelength 

Inlauity 

Muhiptet 

Coofiguntioa 

Tens 

J  J 

Refcf’.accs 

C  I 

1658.1222  st 

350 

2 

2p3-2p3s 

g*p  -*p* 

2-1 

K7J6.J4 

C  I 

1751.8277  st 

MjjM  I 

62 

2p3-2p3d 

’S-'F 

lin 

K7.J6.J4 

C  I 

1763.909 

tiO 

61.06 

?p3-2p4s 

'S-'F 

ii 

J4J6 

C  I 

1765.366 

50 

61.05 

ip3  -  2p3d 

'S-*D* 

■  IBM 

UJ6 

C  l 

1000 

33 

2p3-2p3s 

*D-*F 

2-1 

K7.J6.J4 

C  I 

1993.620 

50 

32 

2p*  -  2p3s 

*D- V 

2-1 

J4J6 

CARBON  II  (C,+),  Z  =  6 
Ground  State  ls22s22p  (5  elections) 
Ionization  Potential  1%  664.7  cm  *;  24.383  eV 


Configuration 


2s’  2p  -  2s  2p  (3F)  So 
2s32p  -  2s2p(3F)5p 
2s32p-  2s2p(3F)4p 

2s32p-2s2p(3F)4p 
2s32p-  2s2p(3F)4p 
2s*  2p  -  2s  2p  (3F)  4p 
2s,2p-2s2p{»F)4p 

2s2p3-2s2p(3F)6d 

2s2p3-2s2p(3F)6d 
2s32p  -  2s2p(3P°)3p 
2s32p-2s2p(3F)3p 
2s32p-  2s2p(3F)3p 
2s  2p3  -  2s  2p  (*P° )  5d 

2s2p3-2s2p(3P°)5d 
2s2p3-2s2p(3P°)5d 
2s2p3-2s2p(3F)5d 
2s  2p3  -  2s  2p  (3P°)  5d 


2p  -  6d 
2p  -  6d 

2s  2p3  -  2s2p(3P°)5s 
2s  2p3  -  2s2p(’P°'5s 
2s  ^p3  -  2s2p(3P°)5s 

2s2p3-2s2p(3F)5s 
2s32p-?s2p(3F)3p 
2s32p  -  2s  2p(3P°)3p 
2s3  2p  -  2s2p(3P°)3p 
2s32p  -  2s2p(3P°)3p 

2p  -6s 
2p-5d 
2p  -  5d 
2j>  -  5d 

2s2p3  -  2s2p(3P°)4c 

2s  2p3  -  2s2p(3P")4d 
2s2p3-2s2p(3P°)4d 
2s  2p3  -  2s  2pt3P°)4d 
2s2p3  -  2s2p(3P°)4d 
2s2p3-2s2p(3F)4d 


564.582 
564  60* 
564.635 
564.663 
564.698 

576.8748 
577.6859 
594.8000  ST 
595  .0219  ST 
595.0245  ST 

600.251 
600.337  P 
600.353 
600.503 
600.518 

635.9945  ST 
636  2511  ST 
641.593 
641.627 
641.771 


641.800 
641.888 
651 .211 
651.234 
651.269 

651.304  P 
651.345 
651.389  P 
686.416 
686.488 

687.0526  ST 
687.3«  53  ST 
687.3521  ST 
794.964 
795.134 

799.660 
799.928  P 
799.944 
806.384 
806.533 

806.568 
806.676 
806.686 
806.830 
806.860 


809.677 
809.693  P 
809.747  P 
809.764 
858.0918  ST 

858.5590  ST 
903.6235  ST 
903.9616  ST 
904.1416  ST 
904.4801  ST 

945.977 
946.198 
1009.858 
1010.083 
1010.371 


C  D 


1036.3367  ST 
037.0182  ST 
1063.285 
1063.313 
1065.8913  ST 


1  300  -A 

9.01 

650  -A 

9.01 

150 

9 

150 

9 

400 

9 

300 

9 

800 

9 

150 

9 

120  -A 

12.08 

80  A 

12.08 

800 

5 

1000 

5 

110 

5 

10  -A 

13.05 

100  -A 

13.05 

500  -A 

12.06 

25  -A 

12.06 

350  -A 

12.06 

500 

8 

200 

8 

500 

8 

250 

8 

150 

8 

300 

8 

300 

8 

400  -A 

12.05 

30  -A 

12.05 

30  -A 

12.05 

300  -A 

12.05 

500 

900 

600 

800 

1000 

600 

100  -A 
200  -A 
400 
600 
1000 

800 
1000 
5 
5 
700 


4 

3 

3 

3 

3 

13.04 

13.04 

7 

7 

7 

2 

2 

12.01 

12.01 

12 


2i2p*-2s2p(*P*)4d 

2*2p*-2»2p(*P*)4d 

2»2p*-2s2p(*P*)4d 

2s2p*-2s2p(*P*)4d 

2i2p»-2s2p(*P*)4d 

2p  -  5s 
2p-5s 
2p-4d 
2p  -  4d 
2p-4d 

2s2p*-2s2p(JP*)4s 
2s2p*  -  2s2p(*P*)4s 
2s2p*-2s2p(*P*)4s 
2*2p*  •  2s2p(JP*)4s 
2»2p»-2s2p(*P*)4s 

2p  -  4j 
2p  -4s 

2s2p»-2s2p(*P*)3d 

2s  2p*  -  2s  2p(JP“)  3d 
2s  2p*  -  2s2p(*P*)3d 

2s2p*-2s2p(*P*)3d 
2s2p»-2s2p(*P"}3d 
2s2pS  -  2s2p(*P*)3d 
2s2p*  -  2*2p(*P")3d 
2s  2p*  -  2s  2p  (*P°)  3d 

2s  2p*  -  2s2p(,P")3d 
2s2p*-2s2p(»P")3d 
2i2p*-2s2p(»P")3d 
2s  2p*  -  2s  2p  (*P°)  4<j 
2s2p*-2s2p(*P°)4d 

2p  -  3d 
2p  -  3d 
2p  -  3d 

2s2p»-2s2p(*P')4d 

2s2p* -2s2p(,P°)4<j 

2s  2p*  -  2s  2p  (*P°)  3d 
2*  2p*  -  2s  2p(,P‘)  3d 
2s2p*-2s2p(,P°)3d 
2s2pS-2s2p(«P")3s 
2s2p* -2s2p(’P°)3s 

2s2p*-2s2p(*P°)3s 
2s  2pS  -  2s  2p  f*P*)  3s 
2s  2p*  -  2s  2p  (*P“)  3s 
2s2p*-2s2p(»P')3s 
2s  2p*  -  2s2p(’P")  3s 

2s  2p*  -  2s2p(*P“)3d 
2s2p»-2s2p(»P')3d 
2s  2p*  -  2s2p(*P“)3d 
2s  2p*  -  2s2p(’P”)3d 
2p  -  3s 

2p  -  3s 

2s’?n-2s2ps 
2s*2p  -  2s  2p* 

2s*  2p  -  2s  2p* 
2s»2p-2s2p> 

2s2p*  -  2s2p  (*P“)  3d 
2s  2pS  -  2s  2p  (*P°)  3d 
2s  2p*  -  2p* 

2s  2p*  -  2p* 

2s 2p* - 2p3 

2s*  2p  -  2s  2p* 

2s*2p  -  2s  2p* 

2s2p* -2ss4f 
2s  2p*  -  2s*4f 
2s2p* -2p* 


«p.«D* 

«p.«D* 

4P-4D* 

«p.«D* 

«p.«D* 

t'P"  *D 
f’P*  -  *D 
8*P*-*D 

4P-4P* 

«P.«p* 

4P-«P* 

4P-4P* 

4P-*P* 

8*r-*s 

g'P-'S 

4p-4p* 

4p-4p* 

4p-4p* 

*p-4p* 

4p-*p° 
4P  -  4D° 
4P  -  4D° 
4P  -  4D* 

4P  -  4D° 
4P-4D 
4P  -  4D' 

*D  *D* 
*D  -  *D° 

8*P°  *D 
8*P°  -  *D 
£*P*  -  *D 
*S  -  *P° 
*S-*P° 

*D-*F* 

*D  »F“ 
*D-*P 

4p  _  4po 

4P  -  4P“ 

4p  _  «p» 

4P  -  4P° 

4p  .  4p» 

4P  -  4p° 

<P  -  4p° 

*D  -  *D° 

*D  -  *D° 

*D  -  *D° 

iD . 

S’P0-^ 

g*  P*  -  >P 
s^r-sp 
?,p” - *p 

8*p°-*p 

»s  -  *p° 

«s  -  sp° 
'P-4S° 
4P-4S° 
4P-4S° 

n’P-^S 
8,P°-’S 
*D  -  *F° 

*D  -  *F* 

*D  -  «p* 


G10.E3 
G10.E3 
G10.E3 
G10.E3 
C10.E3 

H3.E3.G10 
H3.E3.GlO 
H4.E3.G10 
H4.E3.GlO 
H4.E3.Gl0 

GI0.E3 
G10.E3 
G10.E3 
G10.E3 
G10.E3 

I V4  -  "A  H4.E3.G10 
H4.E3.G10 

.  G10.E3 

G<0,E3 
G10.E3 

O10.E3 
G10.E3 
G10.E3 
G10.E3 
G19.E3 

G10.E3 
G10.E3 
G10.E3 
GI0.E3 
G10.E3 

H4.E3.G10 
H4.E3.G10 
H4.E3.G10 

E3 
E3 

G10.E3 
G10.E3 
GI0.E3 
G10.E3 
|  G10.E3 

G10.E3 
G10.E3 
GI0.E3 
G10.E3 
G10.E3 


G10.E3 

G10.E3 

GI0.E3 

G10.E3 

H4.E3.GlO 

H4.E3.Gio 

H4.E3.Gio 

H4.E3.G10 

H4.E3.G10 

H4.E3.Gio 

GI0.E3 

GI0.E3 

G10.E3 

G10.E3 

G10.E3 

H4.E3.G10 

H4.E3.GI0 

G10.E3 

G10.E3 

H4.E3.GlO 
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--Sr.,* 


F.lcLjenl 

Wavelength 

Intensity 

Multiple- 

Coafiguratir  . 

Tens 

J-J 

References 

C  11 

1065.9199  ST 

100 

12 

2s2p»-2 

*D  -  *P* 

Vi-Vi 

H4.E3.G10 

C  II 

1066.1152  ST 

50P 

12 

2»2d,-2d* 

*n-*p* 

Vi-Vi 

H4,E3,Gl0 

C  II 

1091.937 

100  -A 

14.05 

2»2p,-2s2p(*P*)3d 

ep.ip* 

y,-y> 

G10.E3 

C  II 

1092.232 

10  -A 

14.05 

2*2p»-2»2p(*P*)3d 

*P-*P* 

Vi-Vi 

G10.E3 

C  II 

1092.431 

10  -A 

14.05 

2s2p*-2s2p(*P*)3d 

*P  •  *P* 

Vi-Vi 

G10.E3 

C  II 

1092.726 

200  -A 

14.05 

2s2p*-2s2p(*?*)3d 

*P-*P* 

G10.E3 

C  II 

i  138.9354  ST 

200  -A 

14.04 

2s2p*-2s2p(*P*)3d 

ip.«D* 

Vi-Vi 

H4.E3.GlO 

C  II 

1139.3317  ST 

Kum!v 

14.04 

2s2p*-2s?p(*P*)3d 

*P-*D* 

H4.E3.G10 

C  II 

1139.4730  ST 

10  -A 

14.04 

2s2p*-2s2p(*P*)3d 

*P-*D* 

H4.E3.G10 

C  II 

1141.6246  ST 

300 

11.01 

2s2p*-2s‘4p 

*D-*P* 

H4,Er,GlO 

C  II 

1141.6574  ST 

30 

11.01 

2i2p1-2s,4p 

*D  -*P* 

% 

H4.E3.GI0 

C  II 

1141.7445  ST 

200 

11.01 

2s  2p*  -2s*4p 

»D-*P* 

vi-w 

H4.E3.G10 

C  II 

1323.8617  ST 

30 

11 

2s2p*-2p* 

*D  -  *D* 

4i  -Vi 

H4.E3.G10 

C  II 

1323.9059  ST 

300 

11 

2s2p*-2p* 

»D  -  *D* 

Vi-Vi 

H4.E3.G10 

C  II 

1323.9513  ST 

450 

11 

2s2p*-2p* 

*D-*D • 

Vi-Vi 

H4.fe3.Gl0 

C  II 

1323.9955  ST 

3u 

11 

2s2p*-2p* 

*D  -  *D° 

Vi-Vi 

Ht,E3,Gl0 

C  II 

1334.5323  ST 

800 

2s*2p  -2s2p* 

«*P*-*D 

Vi  -Vi 

H4.E3.GlO 

C  II 

1335.6627  ST 

100 

2a*2p  -2J2P1 

g’P”  -  *D 

Vi-Vi 

H4.E3.GI0 

C  II 

1335.7077  ST 

1000 

2a»2p-2s2p1 

g’P”  -  *D 

Vi -Vi 

H4,E3,GlO 

C  II 

172C.456 

10 

14.02 

2s2p*-2p’ 

ip.ip- 

Vi  -Vi 

G10.E3 

C  II 

1721.012 

100 

14.02 

2s2p*-2p* 

*P-*P* 

Vi-Vi 

G10.E3 

C  II 

1721  682 

200 

14.02 

2s2p,-2p3 

ep.ip" 

Vi-Vi 

G10.E3 

C  II 

1722.238 

10 

14.02 

2s2p*-2p* 

Vi-Vi 

G10.E3 

C  II 

1760.3954  ST 

450 

10 

2s2p*-2s*3p 

’D-’P” 

Vi-Vi 

H4.E3.G10 

C  II 

1760.4735  ST 

100 

10 

2i2p*-2s,3p 

«D-*P° 

Vi-Vi 

H4.E3.G10 

C  II 

1760.8191  ST 

300 

10 

2s2p* -2s*3p 

iD-«P° 

Vi-Vi 

H4.E3.Gl0 

C  II 

1927.02 

5 

14.01 

2s2pt-2s*4p 

»P-*P" 

Vi-Vi 

J6.K8 

C  II 

1928.30 

10 

14.01 

2s2p*-2s*4p 

rp.ip" 

Vi-Vi 

J6.K8 

C  II 

1987.33 

40 

19 

2i*  3p  -  2s  2p  PP")  3p 

*P°-*P 

Vi-Vi 

G10 

C  II 

1987  76 

120 

19 

2s*3p-2s2p(sP")3p 

ip“.ip 

Vi-Vi 

GlO 

C  II 

1988.09 

80 

19 

2»*  3p  -  2s  2p  (*P“)  3p 

*P”-*P 

Vi-Vi 

Gin 

C  II 

1988.51 

40 

19 

2s*  3p  -  2s  2p(aT*")  3p 

*P°  *P 

Vi-Vi 

GiO 

CARBON  III  (C2+),  Z  =  6 
Ground  State  Is2 2s2  ‘So  (4  electrons) 
Ionization  Potential  386  241.0  cm1;  47.887  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

DEI 

References 

C  III 

265.029 

10d-A 

7.27 

2s2p-2p(*P")7p 

sp-.ap 

2-2 

E3 

C  III 

265.287 

lOd-A 

7.26 

2s  2p  -  2p(’P°)7p 

*P* - >D 

2-3 

E3 

C  III 

270.324 

lOd 

3.09 

2s»-2s8p 

g'S-'P” 

0-1 

E3 

C  III 

270.583 

lOOd-A 

7.25 

2s2p-2p(*P°)6p 

*P°  .  «p 

2-2 

E3 

C  III 

271.014 

lOOd-A 

7.24 

2s2p-2p(*P°)6p 

3P° -*D 

2-3 

E3 

c  m 

274.051 

200d 

3.08 

2s*-2s7p 

g'S-’P” 

0-1 

E3 

c  III 

280.043 

300 

3.07 

2s»-2s6p 

S'S-'P° 

0-1 

E3 

C  III 

280.522 

200d -A 

7.23 

2s  2p  -  2p(’P°)5p 

3p°  .  3p 

2-2 

E3 

c  III 

281.390 

200  -A 

7.22 

2s 2p  -2p(’P°)5p 

»P° - »D 

2-3 

E3 

c  in 

288.423 

10 

3.05 

2s*-2p3d 

g‘S-'P" 

0-1 

M20 

C  III 

291.3261 

500 

3.03 

2sl -  2s 5p 

g'S-'P” 

0-1 

E6.E3 

C  III 

301 .206 

200 

7.21 

2s  2p  -  2p(’P°)4p 

sP°  «p 

0-1 

E3 

C  III 

301 .243 

300 

7.21 

2s  2p  -  2p(’P°)4p 

sp° . 3p 

2-2 

E3 

C  III 

301.279 

100 

7.21 

2s 2p  -2p(’P°)4p 

*p° - *P 

2-1 

E3 

C  III 

303.432 

400d 

7.20 

2s 2p  -2p(*P°)4p 

*P°  -  *D 

2-3 

E3 
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C  III 


c  m 


Element 


c  m 
c  ni 
c  HI 
c  III 
c  ni 

c  m 

C  HI 
C  UI 
C  HI 
C  III 

C  III 

c  ni 

C  III 

c  ni 
c  ni 

c  HI 


hi 

hi 


c  III 

c  in 


hi 

in 

hi 

hi 

hi 


c  III 
c  III 
c  III 
c  III 
c  in 


hi 

HI 

HI 

III 

III 

III 

III 

HI 

III 

III 


C  III 
C  III 
C  III 
C  III 
C  III 

C  III 
r.  Ill 

C  III 
C  III 
C  III 

C  III 
C  III 
C  III 
C  III 
C  III 


HI 

II! 

Ill 

III 

111 

111 

III 

HI 

111 


C  111 


Wa<  denjiR 

Imcassr 

303  468 

100 

313.1697 

700 

3i:.157 

10d 

314.4! 

lOOd 

319.29 

300d 

321.372 

lOd 

322.5741 

800 

325.570 

lOOd-A 

327.112 

400d 

327.176 

400d 

327.784 

100  -A 

330.617 

100 

330.687 

100 

341.143 

500 

341.  79 

600 

341 .242 

700 

347.777 

300 

347.854 

310 

350.132 

lOd-A 

350.35 

20Od  -A 

353.000 

300d 

358.740 

400 

360.557 

600 

360.623 

700 

360.675 

500 

363.7538 

400 

36.1.7852 

500 

363.8598 

600 

365.778 

lOOd-A 

366.19 

400d  A 

369.415 

500 

369.472 

200 

371 .694 

1000 

371 .747 

1000 

371 .784 

800 

379.065 

100  -A 

379.254 

lOd 

335.043  P 

386.2028 

850 

388.9687 

500 

389.0045 

600 

389.0898 

700 

390.055 

300 

398.42 

200d -A 

399.612 

600d  -A 

399.688 

600d  -A 

409.325 

600 

411.697 

10  -A 

411  9577 

300 

416  769 

500 

418.609 

200d 

423.438  P 

433.3391 

800 

450.7338 

800 

459.462 

900 

459.521 

950 

459.633 

000 

460.0487 

800 

468.94 

10 

473.410  P 

477.6246 

300 

483.567 

300 

483.618 

400 

483.733 

500 

492.6500 

700 

7.20 

3 

7.19 

7.18 

7.16 

7.15 

2.03 

11.13 

7.13 

7.13 

11.12 

7.12 

7.12 

7.10 

7.10 

7.10 
7.08 
7.08 

11.27 

11.26 

11.11 

11.10 

7.05 

7.05 

7.05 

7.04 

7.04 

7.04 

11.25 

11.24 

7.02 

7.C2 

7 

7 

7 

11.43 

11.09 

2.01 

2 

6.02 

6.02 

6.02 

11.08 

11.23 

11.22 

11.22 

11.07 

11.42 

11.06 

11.41 

11.21 

11.05 

11.04 

11.03 


6 

6 

1 1 .02 
11.38 
11.37 

1 1 .01 
i:  19 

11.19 

11.19 

11.36 


2s2p  -  2p(*F)4p 
2s3  -  2s4p 
2s  2p  -  2s  9d 
2s2p  -  2s8d 
2s2p  -  2s7d 

2s  2p- 2s  7s 
_  2s1  -  2p(3F)3s 
2s  2p  -  2p5p 
2s  2p  -2s6d 
2s  2p  -  2s  6d 

2s 2p  -  2p(3F)5p 
2s  2p  2s  6s 
2s  2p  -  2s  6s 
2s  2p  -  2s  5d 
2s2p  -  2s5d 

2s2p  -  2s5J 
2s2p  -  2s  5s 
2s  2p  -  2s  5s 
2p*  -  2p(3F)6d 
2p«-2p(3F)6d 

2s  2p  -  2p(3F)4p 
2s2p-2p(3F)4p 
2s2p-2p(»F)3p 
2s2p-2p(»F)3p 
2s  2p  -  2p(3F}3p 

2s2p-2p(*F)3p 
2s2p  -  2p(3F)3p 
2s2p  -  2p(3F)3p 
2p*  -  2p(3F)5d 
2p*-2p(*P°)5d 

2s2p-2p(3F)3p 
2s2p-2p(,P°)3p 
2s  2p  -  2s  4d 
2s2p-2s4d 
2s 2p-  2s4d 

2p’-  2p(’P°)5d 
2s  2p  -  2s  7d 
2s>  2s3p 
2s1  -  2s  3p 
2s  2p-  Is  4s 

2s 2p  2s4s 
2s2p  -  2s4s 
2s  2p  -  2s  6d 
2p*-2p4d 
2p3-7p(3F)4d 

2p*  -  2p(3P°)4d 
2s2p-2s5d 
2p»-2p(3F)4d 
2s 2p  -  2p(,P°)3p 
2p*  -  2p(*P°)4d 

2ps  -  2p4s 
2s 2p  -  2s 5s 
2s2p-2p(*P°)3p 
2s  2p  -  2s  4d 
2s  2p-  2s  3d 

2s  2p- 2s  3d 
2s  2p-  2s  3d 
^s2p-2p(*P”)3p 
2TS.2s6f 
2p»-S‘ii^ 

2s  2p-  ?.a  4s 
2p*-2s5p 
2p3-2s5p 
2p3 -  2s 5p 
2p3  -  2s  5f 


J-l 


*P* -*D 
j'S-'F 
*F-*D 
*F-*D 
*F  -  *D 

*F-»S 
g'S  -  *P* 
*P*  -  'D 
>F-*D 
>F-»D 

*P*  -  'P 
sp-.sS 

JF-»S 
*P*-*D 
*P*  -  ’D 

*F-*D 

3F-*S 

sp».»s 

*P-*F 
ap .  id* 

■F  -  *D 
■F-'P 

ap-.ap 

3F-*P 

3F-ap 

*F-*S 
*F-*S 
*P°  -  *S 
ap  .  ip" 

*P-*D° 

*F  -  *D 
5F  -*D 
3F  -  *D 
*F-*D 
SF-’D 

■D-D” 
>F  -  'D 
j’S-’P" 
g'S  >P“ 
*F-*S 

’P° - >s 
*F  -  SS 
>F  -  >D 

ap.spo 

ap.aD» 

3P  -  ’D” 
■P'-'D 
■D-'F“ 
•F  -  'S 
•D-'D” 

ap.ap- 

'P°-*S 

■P°  -  'D 
apo.3D 

3P°  -  3D 
ap» .  aD 

ip°  _  ip 

■D-'F” 

•D-'P° 

ip».iS 
ap .  3p° 
ap .  3p° 
ap .  ap- 
■  D-‘F° 


2-2 
0-  1 
2-3 
2-3 
2-3 

2-1 
0-1 
1  -2 
1-2 
2-3 

1-1 
1  - 1 
2-1 
0-1 
1-2 

2-3 
1-1 

2-1 

2-2 

2-3 

1-2 

1- l 

I  2  | 

2- 2 
2-1 

0-1 

1-1 

2-1 

2-2 

2-3 

2-3 
2-2 
1  -2 
2-3 
2-2 

2-2 

1-2 


References 


E3 

E6.E3 
E3 
E3 
E3 

F.3 
E6.E3 
E3 
E3 
E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

B8.E3 

B8.E3 

B8.E3 

E3 

E3 

E3 

E3 

E3 

E3 

E3 

!B3 
E3 


0-1 

M20 

0-1 

E6.E3 

0-1 

E6.E3 

1-1 

E6,E3 

2-1 

E6.E3 

1-2 

E3 

2-2 

E3 

1-2 

E3 

2-3 

E3 

1-2 

E3 

2-3 

E3 

1  -0 

B8.E3 

2-2 

E3 

2-2 

M20 

1  -2 
2-3 
1-1 
2-3 
2-1 

1  -0 
0 
1  -2 
2-2 
2-3 


M20 

E6.E3 

F.6.E3 

E6,E3 

E6.E3 

E6.E3 

E6.E3 

E3 

M20 

B8.E3 

E3 

E3 

E3 

E6.E3 


20 


C  III 


C  III 


r 


Element 

Wavelength 

Intensity 

Mnltiplet 

Coofictntioa 

Term 

J-J 

Reference* 

c  :n 

493. Ml 

11.18 

2p*-2p(*P',3d 

*p-*p* 

0-1 

ES 

c  III 

493.364 

11.18 

2p*-2p  (*!'•)  3d 

ip..p* 

1  -0 

E3 

C  III 

493.396 

11.18 

2p»  -  2p(*P*33«T 

*p-*p* 

1  - 1 

E3 

c  III 

493.464 

500 

11.18 

2p*  -  2p(’P '  ;<i 

*p  •  *p* 

1  -2 

E3 

C  FI* 

493  519 

11.18 

2p*-2p(‘F*i7f 

*p.*p* 

2-1 

E3 

C  III 

493.587 

700 

11.18 

2p*  -  2p(’P°)3d 

ip.ap- 

E3 

C  III 

497.910 

100 

11.35 

2p*  -  2p(*P*)3d 

•D-‘P* 

E3 

C  III 

499.425 

700 

11.17 

2p*  -  2p(*P*)3d 

*P-*D‘ 

0-1 

E3 

c  in 

499.462 

■TuHm 

11.17 

2p*  -  2p(’P*)3d 

>P-‘D* 

1-2 

E3 

c  III 

499.530 

11.17 

2p*  •  2p(*P*)3d 

*P-*D‘ 

2-3 

E3 

C  III 

499.583 

700 

11.17 

2p*  -  2p(*P*)3d 

2-2 

E3 

C  III 

506.63 

11.  M 

2p*-2s5p 

2-1 

E3 

C  III 

511.5225 

11.33 

2p‘-2p(*P‘)3d 

2-3 

F6,E3 

C  III 

535.2885 

11.32 

2p*  -  2p(,P°)3d 

2-2 

E6.E3 

C  III 

538.0801 

5 

2s  2p  -2s  3s 

0-1 

E6.E3 

C  III 

538.1487 

5 

2s  2p  -  2s  3s 

l-l 

E6.E3 

C  III 

538.3120 

5 

2s  2p  -  2s  3s 

*P*-*S 

2-1 

E6.E3 

C  III 

554.63 

20C 

11.16 

2p*  -  2s4p 

2-2 

E3 

C  III 

565.5280 

700 

11.31 

2p*  -  2s4f 

2-3 

E6.E3 

C  III 

566.48 

2p3-2s4p 

2-1 

E3 

C  III 

574.2809 

11 

2s  2p  -  2s  3  i 

1-2 

E6.E3 

C  III 

585.261 

11.15 

2p‘-2p(lP°'ss 

*P-*P" 

1  -2 

E3 

C  III 

585.417 

KijHni; 

11.15 

2p*  -  7p(*P°)3s 

ap.sp. 

2-2 

E3 

C  III 

585.496 

11.15 

2p*  -  2p(3P°)3s 

»p.«p" 

1-1 

E3 

C  III 

11.15 

2p*  ■2p(,P°)3s 

*P-’P° 

1  -0 

E3 

C  III 

585.666 

11.15 

2p>  -2p(*P")3s 

ap.3P» 

2-1 

E3 

C  III 

609.04 

11.48 

2p‘-2p3d 

iS  .  ip- 

0-1 

E3 

C  III 

609.275 

11.29 

2p’-  2p(1P°)3s 

iD  -  :p° 

2-1 

E3 

C  III 

622.13 

11.47 

2p’ -2s5p 

■S  -  'P° 

KM® 

E3 

C  III 

690.526 

2s  2p  -  2s  3s 

>r->s 

E3 

C  III 

714.879 

11.46 

2p*  -  2s  4p 

■S  -  <P" 

0-1 

hi 

C  III 

784.393 

11.45 

2p*  -  2p(*P°)3s 

■S  -  'P° 

0-1 

E3 

C  III 

817.950 

P 

11.14 

2p*  -  2s  3p 

sp.ap- 

1-1 

M20 

C  III 

818.181 

P 

11.14 

2p* -  2s  3p 

,p-3P’ 

2-2 

M20 

C  III 

884.516 

11.28 

2p»-2s3p 

>D  -  >P“ 

2-1 

E3 

C  III 

943.218 

P 

11.56 

2s  3s  -2s  5p 

’S  -  »p° 

1  2 

M20 

C  III 

977.020 

1 

2s*-2s2p 

g'S  -  'P° 

0-1 

E6.E3 

C  III 

1040.715 

P 

2s3s-2s5p 

■S  -  >Pa 

0-1 

M20 

C  III 

1165.698 

P 

>0 

11.76 

2s  3p-2s5d 

3P°  -  3D 

1-2 

E3 

C  III 

1165.870 

P 

100 

11.76 

2s  3p  -  2s  5d 

3P°  -*D 

2  3 

E3 

C  ill 

1174.933 

800 

4 

2s  2p  -  2p’ 

>P°  -  T- 

1  -2 

E6,E3 

C  III 

1175.263 

4 

2s  2p  -  2p* 

3P“  3p 

0-1 

E6.E3 

C  III 

1175.590 

4 

2s  2p  -  2p* 

3p°  .  3p 

1  I 

E6.E3 

C  III 

1175.71 I 

4 

2s2p-2p* 

3P“.>p 

2-2 

E6.E3 

C  III 

1175.987 

TOO 

4 

2s  2p  -  2ps 

3p°  _  Sp 

1-0 

E6.E3 

C  III 

1176.370 

4 

2s  2p  -  2p’ 

sp-.sp 

2-1 

E6,E3 

C  III 

1247.383 

9 

2s  2p  -  2p* 

'P°  -  'S 

1-0 

E6,E3 

C  III 

1256.47 

11.53 

2s 3s  -  2s 4p 

»S-3P” 

1-2 

E3 

C  III 

1296.33 

2s  3d  -  2s  5f 

3D  -  3F° 

3-4 

E3 

C  III 

1308.70 

11.44 

2p* -  2s  3p 

■S  -  >P° 

0-1 

E3 

C  III 

1329.187 

P 

11.59 

2s  3s  -  2s  4p 

•S  -  *P° 

0-1 

M20 

C  III 

1426.22 

12.05 

2s  3d -2p  3d 

3D  -  •P" 

2-1 

E3 

C  III 

1426.45 

11.52 

3S  -  3P° 

1  -2 

E3 

C  III 

1426.80 

12.05 

3D  -  »P° 

3-2 

E3 

C  III 

1427.85 

11.52 

2s  3s  -  2p(JP°)3s 

*S  -  3P“ 

1  -I 

E3 

C  III 

1428.17 

11.75 

2s3p  -  2p(*P°)3p 

*P°  -  *P 

2-2 

E3 

C  III 

11.52 

3S  -  3P’ 

1  -0 

E3 

C  III 

1428.66 

11.75 

3p° . »p 

1-1 

E3 

C  III 

1428.95 

11.75 

»p° . »p 

2-1 

E3 

C  III 

11.75 

2s  3p  -  2p(,P°)3p 

»p» . »p 

I  -0 

E3 

C  III 

1477.68 

■T1 

2s  3d  -  2p3d 

3D  -  3D° 

3  3 

E3 

C  III 

2s  3d -2p  3d 

3D  -  3D° 

2-2 

h3 

C  III 

2s  3d  -  2p3d 

3D-3D° 

1-1 

E3 

C  III 

1531.83 

11.65 

2s  3p  -  2s  4d 

‘P°  -  ‘D 

1  -2 

E3 

C  III 

1541.115 

P 

17 

2s  3d  -2p  3d 

•  D->F° 

2-3 

M20 

Cu  Zn 


C  IV 


r 


c  ii; 


Element 

Wavekngtii 

Intensity 

Multiple! 

Configurntioa 

T +ST* 

.1  J 

References 

C  III 

1576.4* 

300 

2s  3d- 2p  3d 

SD  -  *F* 

3-4 

E3 

C  III 

1577. JO 

mma 

2s  3d -2p  3d 

JD-*F* 

2-3 

E3 

C  III 

1577.89 

■ml 

2s  3d  -2p  3d 

»D-«r 

1-2 

E3 

C  II! 

1591 .44 

m 

2s 3s  -  2p(*P*)3s 

•S->P* 

0-1 

E3 

C  III 

1620.07 

11.72 

2s3p-2s4d 

*P*  -  *D 

2-3 

E3 

C  III 

1620.33 

200 

11.72 

2t3p  -  2s  4d 

*P* - 5D 

1-2 

E3 

C  III 

1620.59 

10 

11.72 

2s  3p  -  2s  4d 

»P*-‘D 

0-1 

E3 

C  III 

1620.68 

100 

11.72 

2s  3p  -  2s  4d 

»P*-*D 

2-2 

E1 

C  III 

1645.03 

100 

11  64 

2s3p-2p(*P*)3p 

tp-.tp 

1  -1 

E3 

C  III 

1779.09 

10 

16 

2s  3d  -  2p(*P*)3d 

>D-‘D* 

2-2 

E3 

C  III 

1894.29 

200 

11.63 

2s3p  -  2s 4s 

•P*-‘S 

1  -0 

E3 

C  III 

1908  734  P 

70 

0.01 

2s‘-2s2p 

g'S-'V 

0-1 

M20.B34 

C  III 

1922.96 

300 

12.02 

2s 3d  -  2s4f 

*D-»F* 

3-4 

E3 

C  III 

1923.16 

200 

12.02 

2s3d-2s4f 

*D-*r 

2-3 

E3 

C  III 

1923.34 

200 

12.02 

2s  3d  -  2s4f 

*d -r 

1  -2 

E3 

C  III 

1979.16 

100  -A 

41 

2p(IP*)3d  -  2p(*P")4f 

*D’-*F 

3-4 

BS 

C  III 

1979.62 

50  -A 

41 

2p(1P#)3d-2p4f 

»D*-»F 

2-3 

BS 

CARBON  IV  (C3+),  Z  =  6 
Ground  State  ls22s  2Si/2  (3  electrons) 
Ionization  Potential  520  178.4  cm1;  64.492  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

— 

Term 

m 

References 

C  IV 

196.27 

2 

5.07 

2s  -  13p 

g* S  -  >P° 

■A-% 

P12 

C  IV 

196.96 

2 

5.06 

2s  - 1 2p 

gJS-»P° 

Vi  -3i 

P12 

C  IV 

197.82 

5 

5.05 

2s -lip 

Vi-3i 

E3 

C  IV 

199.04 

10 

5.04 

2s- lOp 

g*S  -  JP° 

Vi-% 

E3 

C  IV 

200.68 

25d 

5.03 

2s  -9p 

g*S-*P” 

Vi-% 

E3 

C  IV 

203.057 

50d 

5.02 

2s  -  8p 

g»S  -  *P° 

Vi  -Vi 

E3 

C  IV 

206.541 

150d 

5.01 

2s  -7p 

g»s  -  *P0 

Vi-Vi 

E3 

C  IV 

212.421 

250 

5 

2s  -  6p 

g’S  -  JP° 

Vi  -  % 

E3 

C  IV 

222.791 

350 

4 

2s  -  5p 

g*S  -  JP° 

Vi  -Vi 

E3 

C  IV 

223.9 

2 

11.11 

2p-  14d 

*P°  -  >D 

Vi-Vi 

PI  2 

C  IV 

27.4.5 

2 

2p-  13d 

*P°  *D 

Vi-Vi 

P12 

C  IV 

225.49 

4 

11.09 

2p  -  12d 

*P° - ’D 

Vi-Vi 

PI  2 

C  IV 

226.72 

6 

11.08 

2p  -  1M 

JPJ - 2U 

Vi-Vi 

P12 

C  IV 

228.27 

25d 

2p  -  lOd 

JP" .  JD 

Vi-Vi 

E3 

C  IV 

230.43 

25d 

11.06 

2o  -  9d 

2P°  -  JD 

Vi-Vi 

E3 

C  IV 

230.9 

2 

2p-9s 

*P° - *S 

Vi-Vi 

P12 

C  IV 

233.53 

lOOd 

11.04 

2p-8d 

ap« .  sD 

Vi-Vi 

E3 

C  IV 

234.19 

4 

2p  -  8s 

•P0-^ 

Vi-Vi 

P12 

C  IV 

238.200 

11.02 

2p-7d 

jp» . sD 

Vi-Vi 

E3 

C  IV 

238.250 

2p-7d 

jp° .  sD 

Vi-Vi 

E3 

C  IV 

239.1% 

25 

2p-7s 

apc-,s 

Vi-Vi 

E3 

C  IV 

244.907 

B  uli  t- 

3 

2s  -  4p 

g*S  -  *P° 

Vi-Vi 

E3 

C  IV 

245.775 

m  Spj '  I 

11 

2p-6d 

rp° .  sD 

Vi-Vi 

E3 

C  IV 

245.830 

11 

2p-6d 

>P°-*D 

Vi-Vi 

E3 

C  IV 

247.357 

25 

2p  -  6s 

2p° . jS 

Vi-Vi 

E3 

C  IV 

247.415 

2p  -  6s 

»P° - »S 

Vi-Vi 

E3 

C  IV 

259.471 

10 

2p-5d 

JP  -  *D 

Vi  -Vi 

E3 

C  IV 

259.542 

10 

2p-5d 

*P°  -  *D 

Vi-Vi 

E7 

C  IV 

262.550 

9.01 

2p  -  5s 

*P° -*S 

Vi-Vi 

E3 

C  IV 

262.624 

2p  -  5s 

ip" .  js 

Vi-Vi 

E3 

— 

Element 

Wavelength 

Intensity 

Moitipfet 

Configuration 

Tern 

l-J 

References 

C  IV 

289.143 

450 

9 

2p-4d 

’P*-’D 

Vi-Vi 

E3 

C  IV 

500 

9 

2p-4d 

*P* -  *D 

Vi  -Vi 

E3 

C  IV 

296  857 

300 

8 

2p  -4s 

*P*-*S 

Vi-Vi 

E3 

C  IV 

296.951 

350 

8 

2p  -4* 

*r-*s 

Vi-Vi 

E3 

c  iv 

367.806 

50f 

2.01 

2s  -  3d 

*S  -  *D 

Vi-Vi 

E3 

C  IV 

312.422 

750 

2 

2s  -  3p 

g*S-*P* 

Vi-Vi 

E6.E3 

C  IV 

312.453 

700 

2 

2s  -  3p 

«*S-*P* 

Vi-Vi 

E6.E3 

C  IV 

384.032 

7 

2p  -3d 

*P*-*D 

Vi-Vi 

E6.E3 

C  IV 

384.178 

850 

7 

2p-3d 

*P*-*D 

Vi-Vi 

E6.E3 

C  IV 

419.525 

650 

r> 

2p-3s 

*P*-*S 

Vi-Vi 

E6.E3 

C  IV 

419.714 

a 

2p-3s 

*P*-*S 

Vi-Vi 

E6.E3 

C  IV 

770.379 

25d 

*  *7 

3p-5d 

*P*  -  *D 

Vi-Vi 

EJ 

C  IV 

948.098 

50 

11.12 

Is  -4p 

»s .  ip* 

>i-Vi 

E3 

C  IV 

948.214 

25 

11.12 

3s  -4p 

»s.ip* 

E3 

C  IV 

50 

11.15 

3p  -  4d 

*P*-*D 

E3 

C  IV 

1107.933 

10C 

11.15 

3p  -4d 

*P*  -  *D 

Vi-Vi 

E3 

C  IV 

1168.873 

150 

11.19 

3d  -4f 

»D-‘F* 

Vi-Vi 

E3 

C  IV 

1168.990 

Kol  1 

11.19 

3d -41 

»d  *f 

Vi  -% 

E3 

C  IV 

1198.58 

11.18 

3d  -4p 

*D  -  *P* 

Vi-Vi 

E3 

C  IV 

1230.046 

100 

11.14 

3p-4s 

*r-*s 

Vi -'h 

E? 

C  IV 

1230.511 

150 

11  14 

3p-4s 

*P°-*S 

Vi-Vi 

E3 

C  IV 

1548.185 

1000 

1 

2s -2p 

Vi-Vi 

M20 

C  IV 

1550.774 

950 

1 

2s -2p 

8* S-*P* 

Vi  -  Vi 

M20 

CARBON  V  (C4+),  Z  =  6 
Ground  State  Is2  ’So  (2  electrons) 
Ionization  Potential  3  162  355  cm-1;  392.077  eV 


C  VI 


I 


5 


Element 

Wavelength 

Intensity 

Multiple! 

Cotfifuration 

Ton 

WM: 

References 

C  V 

150.51 

P 

lj2p  -  ls8d 

3P* -*D 

2-3 

F20 

c  v 

153.53 

ls2p  -  ls7d 

3P*  -3D 

7-3 

F20 

C  V 

156.233 

4 

15 

is2s -  ls5p 

*S-JP* 

1-2 

E21 

C  V 

157.2 

P 

ls2p -  ls8d 

>P*  -'D 

1  -2 

F20 

C  V 

158.374 

Is 2s  -  ls6p 

0-1 

M20 

C  V 

158.47 

ls2p  -  ls6d 

sp-  .3D 

2-3 

F20 

C  V 

160.53 

P 

ls2p  -  ls7d 

•P*-‘D 

1-2 

F20 

C  V 

165.91 

P 

ls2p  -  ls6d 

•p-.'D 

1-2 

F20 

C  V 

167.218 

19 

ls2s  -  Is'p 

•S-'P* 

0-1 

M20 

C  V 

167.402 

4 

24 

ls2p  -  IsSd 

»p*-»D 

2-3 

E2I 

C  V 

173.281 

10 

14 

Is 2s  - ls4p 

3S.3p. 

1-2 

E2I 

C  V 

175.67 

1 s  2p  - 1 : 5d 

*P*  -  'D 

1-2 

F20 

C  V 

186.329 

18 

ls2s - ls4p 

'S-'P* 

0- 1 

M20 

C  V 

186.697 

Kl  I 

23 

ls2p  -  ls4d 

sp-.io 

1-2 

E21 

c  v 

186.745 

LJ 

23 

1  s  2p  -  1  s  4d 

3P’-»D 

2-3 

E21 

C  V 

197.024 

4 

26 

ls2p  -  ls4d 

ip*.»D 

1-2 

E21 

C  V 

227.192 

13 

ls2s - ls3p 

’S-’P* 

1-2 

E21 

C  v 

247.31 

17 

ls2s - ls3p 

■S-'P* 

0-1 

E21 

c  v 

248.661 

22 

ls2p  -  ls3d 

3p*.3R 

1-2 

E21 

c  v 

248.668 

10 

22 

ls2p  -  ls3d 

JP“  -3D 

0-1 

E3 

C  V 

248.738 

22 

ls2p-  Is  3d 

3P*-3D 

2-3 

E2I 

C  V 

248.744 

22 

ls2p  - 1  s 3d 

3P“  -  3D 

2-2 

E3 

C  V 

260  136 

4 

21 

ls2p  - 1  s 3s 

3P° -3S 

1-1 

E21 

c  v 

260.229 

4 

21 

ls2p  -  1  s 3s 

3P°  -  3S 

2-1 

E21 

c  v 

267.267 

30 

25 

ls2p -  Is  3d 

*P°  -  ‘D 

1  -2 

E2I 

C  V 

472.21 

29 

Is3s  ■  ls5p 

3S_3P» 

1  -2 

M20 

c  v 

497.09 

33 

Is3p-  ls5d 

3P°  -  3D 

2-3 

M20 

C  V 

506.31 

32 

ls3p-  Is 5s 

3P° - 3S 

2-1 

M20 

c  v 

672.06 

28 

Is  3s  - ls4p 

3S-3P° 

1-2 

M20 

c  v 

717.58 

31 

1  s  3p  - 1  s  4d 

3P°-3D 

2-3 

M20 

C  V 

748.43 

35 

ls3d  -  ls4f 

3D  -  3F° 

3-4 

M20 

c  v 

749.66 

36 

ls3d  -  Is4f 

■D  -  'F0 

2-3 

M20 

c  v 

756.87 

ls3p -  ls4s 

3P“-3S 

2-1 

M20 

c  v 

37 

ls3p  -  ls4d 

>P°->D 

1-2 

M29 

c  v 

34 

ls3d  -  ls4p 

3D  -  3P° 

3-2 

M20 

C  V 

1619.80 

38 

ls4f - ls5g 

3F°  -Hj 

4-5 

M20 

CARBON  VI  (C5+),  Z  =  6 
Ground  State  Is  2Si/2  (1  electron) 
Ionization  Potential  3  952  061.3  cm  *;  489.983  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  -J 

References 

C  VI 

26.026 

P 

5 

Is  -  6p 

s’S  -  3P° 

■6  -% 

G2 

C  VI 

26.357 

P 

4 

Is  -  5p 

?5S  -  3P° 

'k  -% 

G2 

C  V! 

26.990 

P 

3 

Is  -4p 

*’S-3P° 

'h  -% 

G2.T13 

C  VI 

28.466 

P 

2 

Is  -  3p 

g’S-’P0 

'h  -% 

G2.TI3 

C  VI 

33.736 

P 

1 

Is  -  2p 

g3S  -  3p° 

'h  % 

G2,Tl3 

C  VI 

110.22 

P 

2  7 

G2 

C  VI 

113.87 

P 

2-6 

r>- 

Viz. 

C  VI 

P 

2-5 

G2 

C  VI 

134.95 

P 

2-4 

G2 

C  VI 

182.17 

P 

2-3 

G2 

24 


N  I  N  I 

NITROGEN  I  (N®4),  Z  =  7 
Ground  State  ls*2s*2p*  4Sii  (7  electrons) 

Ionization  Potential  117  225.4  cm'1;  14.534  eV 


Elemcot 

Wavelength 

Intensity 

Muhiplct 

Configuration 

Term 

l-l 

Kef  ere  acts 

N  I 

857.77 

2 

2p*-2p*(»P)12d 

t*S‘ - 4P 

%  -% 

Kl 

N  I 

858.80 

2 

2p»-2p*(*P)lld 

g4S*-4P 

%-9. 

Kl 

N  I 

8;?.35 

3 

2p*  •  2p*(*P) lid 

%  -If. 

Xl 

N  I 

859.76 

2 

2p3-2p‘(‘P)12i 

g4S#-4P 

9.-9. 

Kl 

N  I 

860.15 

4 

2pJ-2p‘(‘P)10d 

g4S‘ - 4P 

9.  -9. 

Kl 

n  : 

860.85 

4 

2pJ-2p‘(‘P)IOd 

g4S* -4D 

9,  -  9. 

Kl 

N  I 

861.15 

1 

2p*  -  2p*(*P)  11s 

g4S‘-4P 

9.-9. 

Kl 

N  I 

862.14 

5 

2pJ-2p‘(,P)9d 

g4  s--4P 

%-9. 

Kl 

N  I 

862.91 

5 

2p*  -  2p,(,P)9d 

«4s* - 4n 

9.-9. 

Kl 

N  I 

863.15 

3 

2pJ-2p»(‘P)IOs 

«4S*-4P 

9.-9. 

Kl 

N  I 

864.92 

5 

2pJ-2ps(‘Pj8d 

«4S*-4P 

9.-9. 

Kl 

N  I 

865.62 

5 

2p*  2p,(*P)8d 

g4S‘ - 4D 

9.-9. 

Kl 

N  I 

865.93 

3 

2p*  -  2p,(,P)9s 

*4S*-4P 

9.-S 

Kl 

N  I 

868.78 

5 

2pJ-2p‘(,P)7d 

g4S*-4P 

9.-9. 

Kl 

N  I 

869.66 

5 

2p*  -  2p*(’P)7d 

j?4S*  -4D 

9.-9. 

Kl 

N  I 

870.00 

3 

2p*-2p‘(»P)8s 

*4S‘-4P 

9.-9. 

Kl 

N  I 

870.40 

3 

2p*  -  2p*(,P)8s 

*4S- - -P 

9.-9. 

Kl 

N  I 

871 .01 

i 

2ps  -  2p*(’P)8s 

g4 S'  4P 

9.  -  Vf. 

Kl 

N  I 

875.092 

5 

2pJ-2p‘(»P)6d 

g4S°-4P 

9.-9. 

WS.Kl 

N  l 

875.20 

5 

2p’-2p*(,P)6d 

«4s*-4p 

9.  9. 

Kl 

N  I 

875.79 

5 

2p*  2p‘(*P)6d 

g4S° - 4D 

9.-9 

Kl 

N  I 

876.07 

4 

2p*-2p*(*P)7s 

g4S” - 4P 

9.-9. 

Kl 

N  I 

876.64 

2 

2p*  -  2p*(*P)7s 

g*S° - 4P 

9.-9. 

Kl 

N  I 

876.99 

2 

2p*  -  2p*(*P)7s 

g4S“ - 4P 

9.  -  Vf. 

Kl 

N  I 

885.387 

5 

2p*  -  2p*(*P)5d 

g4S“-!D 

9.-9. 

E36 

N  I 

885.682 

15 

2p‘  -  2p*(*P)5d 

g4 S“ - 4D 

9.-9. 

E36 

N  I 

885.973 

6 

2p*  -  2p,(3P)5d 

g4 S” - 4P 

9.-9. 

E36 

N  I 

886.226 

9 

2p*  -  2p,(,P)5d 

g4S“ - 4P 

9.-9. 

E36 

N  I 

886.337 

8 

2p*  -  2p,(>P)5d 

44S° - 4P 

9.-9. 

E36 

N  I 

886.428 

8 

2p*  -  2p*(*P)5d 

g4S”  -  *F 

9.-9. 

ET6 

N  ! 

886.829 

6 

2p3  -  2p*(JP)5d 

g4S"-4F 

9.-9. 

E36 

N  I 

887.016 

4 

2p*  -  2p,(,P)6s 

g4S’-’  P 

9.-9. 

E36 

N  I 

887.457 

11 

2pJ  -  2p,(*P)6s 

g4S“-4P 

9.-9. 

E36 

N  I 

888.022 

10 

2p’  -  2p,(*P)6s 

g4S“-4P 

9.  9, 

E36 

N  I 

888.372 

8 

2p*  -  2p,(*P)6s 

r4S“  -  4p 

9.-9. 

E36 

N  I 

905.223 

6 

2p*  -  2p*(*P)4d 

g4S“ - *D 

9.-9. 

E36 

N  I 

905.40 

2 

2p*  -  2p*(sP)4d 

g4S“  -  *D 

9.-9. 

Kl 

N  I 

905.787 

II 

2p*  •  2p*(3P)4d 

g4S“  -  4D 

9.-9. 

E36 

N  I 

905. 839 

12 

2p*  -  2p*(’P)4d 

g4S“ - 4D 

9.-9. 

E36 

N  I 

905  916 

11 

2p*-2p,(,P)4d 

g4S°  -  4D 

9.-9. 

F.36 

N  I 

906.206 

11 

2p*  -  2p*(,P)4d 

g4S"-4P 

9.-9. 

E36 

N  I 

906.433 

13 

2p»-2p,(5P)4d 

g4S° - 4P 

9.-9. 

E36 

N  i 

906.617 

12 

2p*  -  2p’(sP)4d 

g4S° - 4P 

9.-9. 

E36 

N  1 

906.730 

12 

2p*  -  2p,(,P)4d 

g4  S°-*F 

%  -9. 

F.36 

N  I 

907.07 

4 

2p*  -  2p*(*P)4d 

g4S“-*P 

9.-9. 

Kl 

N  I 

90"/. 28 

4 

2p*  ■  2p*(*P)4d 

g4S° -  *P 

9.-9. 

Kl 

N  I 

907.337 

7 

2p>  -  2p’(*P)4d 

g4S"  -  4F 

9.-9. 

E36 

N  I 

908.2332 

3 

2p  ^pM’P^s 

g4S°  -  *P 

9.-9. 

K6 

N  I 

908.7958 

1 

2p*  -  2p,(,P)5s 

g4S° - *P 

9.-9. 

K6 

N  I 

909.6976  ST 

9 

2p*  -  2p,(,P)5s 

g4S“ - 4P 

9.-9. 

H3.K6 

N  I 

910.2785  ST 

6 

2p*  -  2p’(sP)5s 

g4s"-4p 

9.-9. 

H3.K6 

N  I 

910.6456  FT 

5 

2p*  -  2p*("P)5s 

g4S° - 4P 

9.  9. 

H3,K6 

N  I 

951.0791 

5 

2pJ-2p,(,P)3d 

g4S° - *D 

9.-9. 

¥  6 

N  I 

951 .2947 

3 

2p*  -  2p,(,P)3d 

g4S° - ’D 

9.-9. 

K6 

N  I 

952.3037  ST 

18 

2p*  -  2p’(,P)3d 

g4S°  -  4D 

9.-9. 

H3.K6 

N  I 

952.4151  ST 

14 

2p*  -  2p’(*P)3d 

g4S° - 4D 

9.-9. 

H3.K6 

N  I 

952.5231  ST 

10 

2p*  -  2p*(*P)3d 

g4S° - 4D 

9.-9. 

H\K6 

N  I 

953.4150 

25 

2p*-2p*(’P)3d 

g4S°  -  4P 

9.  -  9. 

K6 

n  : 

953.6548 

27 

2p,-2p*(*P)3d 

g4S“-4P 

9.-9. 

K6 

N  1 

953.9698 

30 

2p*  -  2p’(*P)3d 

g4S° - 4P 

9.-9. 

K6 

26 


Kkmcnl  Wavelength  |  Intenaity  |  Multiple! 


r  orf  igura  in 


J  -  J  Reference! 


1 134.9801 
1139.14 
1140  74 
1141.19 
1141.60 

1142.70 
1 143.31 
1143.6458 
1  143.6508 
1144.16 

1145.27 

1145  90 
1147  66 
1148.77 

1149.39 

1  152  30 
1152  63 
1153.53 
1154  19 

1159.28 

1159.8172  P 
1159.84 

1160.39 
1160.9370  P 
1161.30 

1163.8835 
1164.0016 
1164.2064 
1164  3246 
1165.5943 

1165.8358 

1167.4484 

1168.2154 

1168.3344 

1168.4167 

1168.5358 

1169  6933 
1170.1572 

1170  2766 
1170.4165 

1170  6743 
1171.0834 
1171.37 
117'. 60 


1172  46 

1176.5097 

1176.6304 

1177.6948 

1188.971 

1189.249 

1190.031 

1190.494 

1190.688 

1190.855 

1190.923 
1191  019 
1191  603 

1191  925 

1192  563 

1199  5490  ST 
1200.2238  ST 

1200  7113  ST 
1225.027 
1225.374 


2s3 2p3  -  2s  2p4 

:p3-2pW)12d 
2p3  -  2p3  !’P)  1 2d 
2p3  -  2p3(3P)l3s 
2p3  -  2p3(3P)l  Id 

2p3  -  2pr(3P)  1  Id 
2p3-  2p3(3P)l2s 
2p3  -  2p33s 
2p3 - 2p33s 
2p3  -  2p3(3P)l0d 

2p3-2p3(3P)l0d 
2p3  -  2p3(3P)l  I'. 
2p3  -  2p3(3P)9d 
2p3  -  2p3(3P)9d 
2p3  •  2p3  (3P)  1  Os 

2p3  •  2p3(3P)8d 
2p3  -  2p3(3P)8d 
2p3  -  2p3(3P)8d 
2p3  2p3(3P)9s 
2p3  -  2p3(3P)7d 

2p3  -  2p3(3P)3s 
2p3  •  2p'4(3P)7d 
2p3  •  2p3(3P)7d 
2p3  -  2p3(’P)3s 
2p3  -  2p3(3P)8s 

2p3  -  2p3(3P)3d 
2pa  -  2p3(3P)3d 
2p3  -  2p3(3P)3d 
2p3  -  2p3(3P)3d 
2p3-2p3(3P)3d 

2p3  -  2p3(3P)3d 
2p3  -  2p3(3P)3d 
2p3  -  2p3(3P)3d 
2p3-2p3(’P)3d 
2p3  -  2p3(3P)3d 

2p3  -  2p3(3P)3d 
2p3  -  2p3(3P)3d 
2p3  -  2p3(3P)3d 
2p3  -  2p3(3P)3d 
2p3  -  2p3(3P)3d 

2p3  -  2p3l3P)3d 
2p3  -  2p3(3P)3d 
2p3  -  2p3("P)6d 
2p3  -  2pl(3P)6d 
2p3  -  2p3(3P)7s 

2p3  -  2p3(3P)7s 
2p3  -  2p2(3P)4s 
2p3  -  2p3(3P)4s 
2p3  -  2p3(3P)4s 
2p3  -  2p3(3P)5d 

2p3  -  2p3(3P)5d 
2p3  -  2p3(3P)5d 
2p3  -  2p3(3P)5d 
2p3  -  2p3(3P)5d 
2p3-2p3(3P)5d 

2p3  -  2p3(3P)5d 
2p3  -  2p3(3P)5d 
2p3-2p3(3P)5d 
2p3  -  2p3(3P)6s 
2p3  -  2p3(3P)6s 

2p3-2p3(3P)3s 
2p3  -  2p3(3P)3s 
2p3  -  2p3(3P)3s 
2p3  -  2p3(3P)4d 
2p3-2p3(3P)4d 


g4S°  4P 
3P°  -  3D 

3p®  .  3p 
3p°  .  3p 

3P”  -  3D 

3P°  -  3D 
3P“ - 3P 
»P"-»S 

3P“  .  30 

3P*  -  3D 

*F' . 3p 
3P"  •  3P 
3P°  -  3D 

3p*  .  3p 
3p°  .  3p 

3P"  -  3I) 
3P°  -3D 
3P° - 3P 
3P°  -  3P 
3P°  -  3I> 

g4S°  -  3P 
3P°  -  *D 

3pc  .  3p 

?4S° - 3P 

3p=  .  3p 

3D°  -  *D 
3D°  -  3D 
3D° -  3D 
*D°  -  3D 
3D°  -  4D 

3D°  -  4D 
3D"  -  3F 
3D° -  4P 
3D"  4P 
3D°  -  »P 

3D°  -  3F 
3D°  -  4F 
3D°  -  4F 
3D°  -  4F 
»D°  -  4F 

3D°  -  3P 
3D°  -  3P 
V°-3P 
3P‘  -  3D 
3P°  -  3P 

2P°  .  3p 
3D°  -  3P 
3D°  -  3P 
3D°  -  3P 
3p°  -  3D 

3P°  -  3D 

jpo.ap 

3P° - 4P 
3P°  -  4P 
3p°  -  2F 

3P°  -  3P 
3P°  *  3P 
3P° - 4F 
3P" -3P 

3p°  _  3  p 

g4S°-4P 
g4S°-4P 
g4S° - 4P 

jp«  .  3D 

3P°  -  3D 


K6 

%  -%  Kl 
%  -%  Kl 
%-%  Kl 
%  -%  Kl 

%  -%  Kl 
%  -%  Kl 
9a  -9a  K6 
%  -9a  K6 
%  -Hi  Kl 

Kl 

%  -%  Kl 
Kl 

%  -%  Kl 
%  -%  Kl 

Kl 

9a -%  Kl 
%  -%  Kl 
%  -%  Kl 


%  -  %  F.6.K8 
•A  -  %  |  K I 
Kl 

3A-9a  E6.K8 
3A-:A  Kl 

%  -  %  K6 
%  K6 
%  -%  K6 
%  -%  K6 
%  -  7A  K6 

36%  K6 
%  -  %  K6 
%  %  K6 
%-%  K6 
%-%  K6 

%-%  K6 
%  -  %  K6  . 
%-%  K6 
K6 
K6 


E36 
F.36 
%-%  j  E36 
%-%  |E36 
E36 


9a  -  %  E36 


Element  |  Wavelength  |  Intensity  |  Muhiplet 


Conf  iguritxm 


2p»  -  2p»(»P)4d 
2p»  -  2p»(*P)4d 
2p*  -  2p»(»P)4d 
2ps  -  2p!(*P)4d 
2p*  -  2ps(*P)4d 

2p>  -  2p»(*P)5v 
2p*  -  2ps(*P)5s 
2p*  -  2p,(*P)5s 
2p*  -  2ps('D)3j 
2p*  -  2ps('D)3s 

2p»-2p»(sP)3d 
2ps  -  2p*(sP)3d 
2pi  -  2p*(3P)3d 
2p»  -  2p»(3F)3d 
2p1-2p»(»P)3d 

2p»-2p5(»P)3d 
2ps  -  2p’(JP)3d 
2p’  -  2ps(sP)3d 
2ps  -  2ps(*P)3d 
2ps-2p»(sP)3d 

2ps  -  2ps(*P)3d 
2p*  -  2p*(aP) 3d 
2ps  -  2ps(sP)4s 
2pJ  -  2ps(sP)4s 
2p*  -  2p,(*P)4s 

2p3  -  2ps(*P)4s 
2ps  -  2p,t'D)3s 
2pJ  -  2ps('D)3s 
2ps-2p»(>D)3s 
2p3  -  2p*  (SP)  3< 

2ps  -  2p*(JP)3s 
2p3  -  2ps(sF)3s 
2ss2p*(1P)3p  -  2s2p*(5S°)5p 
2pJ-2p»(*P)3s 
2p3-2ps(JP)3s 

2ps  -  2p*(*P)3s 
2ps  -  2p,(*P)3s 
2p*  -  2p,(*P)3s 


*D  -  »D 
*D*  -  *D 

»P*.«D 
*P* - *D 


ip"->D 
*P°  -  *D 


Mr-»P 
■D“  -  *p 


E36 

E36 

E36 

% -%  E36 
E* 

%-%  E3* 
%-%  E36 

%-%  Kl 
K6 

% -%  K6 
K6 

%-%  K6 
y>-%  K6 
Kl 
XI 

Ez* 

K6 

%-%  K6 
%-%  K6 
K6 

%-%  K6 
K6 

%-%  K6 
K6 

%-%  K6 

34-%  K6 
%-%  K6 
%  -  %  K6 
K6 
K6 

K6 

%-%  K6 
EZ8 

%-%  K6 
%-%  K6 

%-%  K6 
%-%  K6 
%-%  Wio.Kl 


NITROGEN  II  (N1+),  Z  =  7 
Ground  State  ls22s22p2  3P0  (6  electrons) 
Ionization  Potential  238  750.5  cm  ';  29.601  eV 


N  II 


Klraeat  j  W.vcleofth  |  Inlcmrty  |  Multiple! 


Coafvratsoo 


2p*  -  2pAc 
2p»  -  2p4d 
2p*  -  2p4d 
2p*  -  2p  5d 
2s  2p*  -  2s  2p*  (4P)  3d 

2s  2p3  •  2t  2p3(4P)  3d 
2i2pS-2s2p*(«P)Jd 
2p*-  2p4s 
2p*  •  2p4s 
2p*  -  2p4s 

2p*-  2p4t 
2p3  -  2p4s 
2p*  -  2p4d 
2p3  -  2p4d 
2p*  -  2p3d 

2p3  -  2p3d 
2p3  -  2p  3d 
2p3  -  2p3d 
2p3 - 2p3d 
2p3  •  2p3d 

2p3  -  2p  3d 
2p3-2p3d 
2p3  -  2p  3d 
2p3 - 2p3d 
2p3  -  2p3d 

2p3  -  2p4s 
2p3  -  2p4d 
2p3 ■ 2p3d 
2p3  -  2p  3d 
2p»-2p3d 

2s 2p3  -  2s2p3(4P)3s 
2s 2p3  -  2s2p3(*P)3s 
2s2p3-2s2p3(«P)3s 
2p3  -  2p3d 
2s3  2p3  -  2s  2p3 

2s22p2-2s2p3 
2sJ2p3  -  2s  2p3 

2s32p3-2s2p3 

2p3  -  2p3s 
2p*  -  2p3s 

2p3  -  2p3s 
2pJ  -  2p3s 
2p3-  2p3s 
2p3  -  2p3s 
2p3  -  2p3s 

2p3  -  2p3s 
2p3  -  2p3s 
2s2 2p2  -  2s  2p3 
2p3  -  2p3s 
2p2  -  2p3s 

2s32p»-2s2p3 
2s 2p3  -  2s2p2(4P)3s 
2s2p3-2s2p3(4P)3s 
2s 2p3  -  2s2p2(4P)3s 
2s  2p3  ■  2s2pJ(4P)3s 

2s 2p3  -  2s2pJ(4P)3s 
2s  2p3-  2s2p3(4P)3s 
2p3  -  2p3s 
2p3  -  2p3s 
2s3  2p3  -  2s  2p3 

2s*  2p3  -  2s  2p3 
2s22pJ  -  2s  2p3 
2s2  2p3  -  2s  2p3 
2sJ2p3  -  2s  2p3 
2s22pJ  -  2s  2p3 


References 


g*P  3D” 
f*P-3D- 
g* P-3D* 
*D-  2F* 
*S*-*P 

*S*  -  *P 

*■5° .  »p 

*3P  -  3P* 
**P .  sp' 
?sp.sp- 

jsp.sp- 
*3P-»P* 
‘D-  2F* 
‘D-  <D* 

g*p.*p- 

gsp.sp- 

*3P-3P* 

jsp.sp* 

*3P-3P° 

gip  _  iP" 

*3P-3D° 
j?3P  3D° 
*3P  -  3D° 
g’P  -  3D° 
?3P  -  3D° 

>D  -  >P° 
■S-ip“ 
*D  -  ‘P° 
>D->F° 
*D  -  >D° 

*S°-*P 
5S" - »P 
»S°  ‘P 
>S  -  >P” 
*3P-3S” 


I 


N  II 


N  II 


K  lenient 

Waveknctli 

Intensity 

Multiple! 

Configuration 

Term 

j .  j 

_ 

References 

N  II 

10*3  990 

1 

2s3  2p*  -  2s  2p3 

**P-3D‘ 

0-1 

E6.E3.E33 

N  II 

1084.362 

150 

1 

2s,2p3  -  2s2p* 

g* P-3D’ 

1  - 1 

E6.E3E33 

N  II 

1084.580 

750 

1 

2s3  2p*  -  2s  2p* 

g*T  -  *D* 

1  2 

E6,E3rE33 

N  II 

1085.529 

P 

2s32p3-2s2p3 

j*P-  3D* 

2-1 

E6.E33 

N  II 

1085.546 

400 

2s32p3-2s2p3 

£*P  -  *D* 

2-2 

E6.E3.E33 

N  II 

1085.701 

1000 

1 

2s3  2p*  -  2s  2p* 

*3P-3D‘ 

2-3 

E6.E3.E33 

N  II 

1275.038 

P 

300 

2s  2p*  -  2s32p3p 

3D*  -  3P 

3-2 

E33.E3 

N  i; 

1275.251 

P 

2s  2p*  -  2s32p3p 

-  3P 

2-2 

E33 

N  II 

1275.275 

P 

2s  2p3  -  2s32p3p 

3D°-  3P 

1-2 

E33 

N  II 

1276.201 

P 

200 

2s2p3-2s32p3p 

3D*-3P 

2-1 

E33.E3 

N  II 

1276.225 

P 

2s  2p*  -  2s32p3p 

3D*  3P 

1-1 

E33 

N  II 

P 

100 

2s  2p*  -  2s3  2p  *p 

>U*-3P 

I  -0 

E33.F.3 

N  II 

1343.338 

P 

200 

2s2p3-2s32p3p 

3D*  -  3D 

3-3 

E33.E3 

N  II 

1343.574 

P 

2s2p3-2s32p3p 

•D’ -  3D 

2-3 

E33 

N  II 

1345.076 

P 

2s7p*  -  2s*2p3p 

3D’-SD 

3-2 

E33 

N  II 

1345.313 

P 

100 

2s  2p3  -  2s32p3p 

*D‘  -  3D 

2-2 

E33.E3 

N  II 

1345.340 

P 

2s 2p*  -  2s*2p3p 

3D*  -  *D 

I  -2 

E33 

N  II 

1346.413 

P 

2s2p*  -  2s*2p3p 

3D*  -  3D 

2-1 

E33 

N  II 

1346.441 

P 

10 

2s2p3  -  2s*2p3p 

3D*  -  3D 

1  - 1 

E33.E3 

N  II 

1627.349 

P 

2s2p*  -  2s*2p3p 

3P*-3P 

I  -2 

E33 

N  II 

i  627. 376 

P 

100 

2s  2p3  -  2s32p3p 

3po  .  3p 

2-2 

E33.E3 

N  II 

1628.896 

P 

2s 2p*  -  2s32p3p 

3p°  .  3p 

1  -  I 

E33 

N  I! 

:  628.922 

P 

2s2p'-2s32p3p 

sp° .  ap 

2-1 

E33 

N  II 

1629.079 

P 

100 

2s2p*  -  2s*2p3p 

spo.ap 

0-1 

E33.E3 

N  II 

1629.832 

P 

10 

2s  2p3  -  2s32p3p 

apu .  ap 

I  -0 

E33.E3 

N  II 

1675.726 

P 

150 

2s2p*  -  2s*2p3p 

3P“-3S 

I  -1 

E33 

N  II 

1675.755 

P 

300 

2s  2p3  -  2s*2p3p 

ip°  SS 

2-1 

E33 

N  II 

1675.920 

P 

100 

2s2p3  -  2s*2p3p 

3P"-3S 

0-1 

E33 

N  II 

1725.028 

P 

2p3s  -  2p4p 

apo  .s 

I  -0 

E33 

N  II 

1732.428 

P 

2p3s  -  2p4p 

'P°-'S 

1-0 

E33 

N  II 

1740.310 

P 

400 

2s  2p*  -  2s32p3p 

3P° -  3D 

2-3 

E33.E3 

N  II 

1743.197 

P 

200 

2s2p»-2s*2p3p 

3P°  -  *D 

1-2 

E33.E3 

N  II 

1743.228 

P 

2s2p3  -  2«’2p3p 

3P° - 3D 

2-2 

E33 

N  II 

1745.046 

P 

2s  2p3  -  2s32p3p 

sp»  =D 

1-1 

E33 

N  II 

1745.076 

P 

2s2p3  -  2s32p3p 

3P°-3D 

2-1 

E33 

N  II 

1745.256 

P 

2s 2p3  -  2s32p3p 

3P°-3D 

0-1 

E33 

N  II 

1763.639 

P 

100 

2s2p,-2s2p,(4P)3s 

3S°-3P 

1  -2 

E33.F37 

N  II 

1765.140 

P 

50 

2s2p3-2s2p3(4P)3s 

a<5° .  ap 

1  -  1 

E33.F37 

N  II 

1766.079 

P 

100 

2s2p3-2s2p»(4P)3s 

3S°-*P 

1  -0 

E33.F37 

N  II 

1772.735 

P 

2p3s  -  2p4p 

3P°  -  'D 

1-2 

E33 

N  II 

1780.551 

P 

2p3s  -  2p4p 

*P°- 'D 

1-2 

E33 

N  II 

1830.527 

P 

1 

2p3s - 2p4p 

3P°  -  3S 

0-1 

E33.F37 

N  II 

1831.586 

P 

10 

2p3s - 2p4p 

3P“ - *S 

I  - 1 

E33.F37 

N  II 

1836.172 

P 

100 

2p3s  •  2p4p 

3P°  -  3S 

2-1 

E33.F37 

N  II 

1839.931 

P 

2p3s  -  2p4p 

>P°-3S 

1  - 1 

F.33 

N  II 

1840.983 

P 

100 

2p3s  -  2p4p 

ap® . ap 

1  -2 

E33.F39 

N  II 

1842.284 

P 

10 

2p3s  -  2p4p 

3p° - 3P 

0-1 

E33.F39 

N  II 

1843.357 

10 

2p3s  -  2p4p 

ip® . ap 

1  -  1 

E33.F39 

N  II 

1844.259 

P 

10 

2p3s - 2p4p 

ap® . ap 

1-0 

E33.F39 

N  II 

1845.616 

p 

100 

2p3s  -  2p4p 

ap® .  ap 

2-2 

E33.F39 

N  II 

1848.002 

P 

10 

2p3s  -  2p4p 

ap® .  ap 

2-1 

E33.F39 

N  II 

1849.414 

P 

100 

2p? ♦ - 2p4p 

ip° . ap 

1  -2 

E33.E3 

N  II 

1851.810 

P 

2p3s - 2p4p 

ip® .  tp 

I  - 1 

E33 

N  I! 

1852.721 

P 

2p3s  -  2p4p 

>p--3p 

l  -0 

E3? 

N  II 

1857.870 

P 

300 

2p3s - 2p4p 

3P° - 3D 

1-2 

E33.F37 

N  II 

1858  A45 

P 

200 

2p3s  *  2p4p 

3P° - 3D 

0-1 

E33.F37 

N  II 

1859.260 

P 

500 

2p3s  -  2p4p 

3P°  -  3D 

2-3 

E33.F37 

N  II 

1859.636 

P 

2p3s - 2p4p 

3P° - 3D 

I  - 1 

E33 

N  II 

1862.588 

P 

200 

2p3s - 2p4p 

3P° - 3D 

2-2 

E33.F37 

NI. 

1864.364 

P 

2p3s  -  2p4p 

3P° - 3D 

2-1 

E33 

N  II 

1866.457 

P 

2p3s - 2p4p 

>P' - 3B 

1  -2 

E33 

N  II 

1868  240 

P 

10 

2p3s  -  2p4p 

'P°  -  3D 

1  1 

E33.F3 

N  II 

1878.624 

P 

200 

2p3s - 2p4p 

ap®  _  ip 

I  - 1 

E33.E3 

N  II 

1887.404 

P 

350 

14 

2p3s  -  2p4p 

»p® . ip 

I  -  I 

E33.E3 

N  II 

1991.301 

P 

10 

. . . . . 

2p3p  -  2p5s 

*P-  ,P° 

1  -1 

E33.E3 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 

31 


i mutz* 


N  III 


n  m 


NITROGEN  III  (N**>,  Z  =  7 
Ground  State  Is*2s*2p  (5  electrons) 
Ionization  Potential  382  704  cm'1;  47.448  eV 


Element 

Wsvelcofth 

l  meant  y 

Mubiplet 

CoafiggrMxM 

fern 

m 

References 

N  III 

208.310 

30d  -A 

2s2p8-2p*(*P)7p 

♦p .  <s* 

Mil 

N  III 

208.670 

50d  -A 

2s2p*-2p1(,P)7p 

4P-4F 

*  -* 

Mil 

N  III 

208.730 

50  -A 

2s2p1-2p‘(,P)7p 

4P . 

% 

Mil 

N  III 

212.019 

20d  -A 

2s2p*  -  2p*(*P)6p 

4P-*S* 

% 

Mil 

N  III 

212.049 

50  -A 

2s2p*  -  2p1(*P)6p 

4P  4S* 

Mm 

N  III 

212.087 

80  -A 

2s  2p*  -  2p3(*P)6p 

4P-4S* 

Mm 

N  III 

212.359 

50d  -A 

2s  2p*  -  2p*(*P)6p 

4P  -  4P* 

*6 -* 

Mil 

N  III 

212.465 

100  -A 

2s  2p*  -  2p*(*P)6p 

4P  -  4D* 

*  % 

Mil 

N  III 

■  ll(l  |l  M  < 

lOOd-A 

2s*2p-2s2p(1P*)5p 

f  -  *p 

*A-*Si 

Mil 

N  III 

213.164 

20Cd  A 

2s*2p-2s2p(1P")5p 

r3F-3P 

Mil 

N  III 

213.364 

50d-A 

2s’2p  -  2s2pt'P"15p 

*3F  -*D 

Mil 

N  III 

213.447 

2s*2p  -  2s2p(‘P")5p 

f3F-3D 

3A  % 

Mil 

N  III 

218.349 

2s2p*-2p*(*P)5p 

4P-4S* 

■A 

Mil 

N  III 

218.378 

2s2p»-2p*(»P)5p 

4P-4S* 

Mil 

N  III 

218.416 

100  -A 

2s  2p*  •  7p,(*P)5p 

4P-4S* 

'-.I* 

Mil 

N  III 

218  949 

lOOd-A 

2s2p'-2p»(*P)5p 

4P-4F 

•k-’rt 

M:i 

N  III 

219.168 

250  -A 

2s  V  -  2p»(*P)5p 

4p-4ir 

Mil 

N  III 

224.873 

2s*2p-2s2p(,P*)14p 

*3F-3D 

Mil 

N  III 

225.302 

2s*  2p  -  2s2p(*P’)13p 

g  V  -  *D 

Mil 

N  III 

225.837 

300d -A 

2s*2p-2s2p(*FW2p 

r*P*  -  *d 

Mil 

n 

226.030 

300  -A 

2s*2p  -  2s2p{‘F)4p 

*3F-3p 

'h-'h 

Mil 

N  III 

226  122 

300  -A 

2s*2p-2s2p('F)4p 

Mil 

N  III 

226.520 

50d  -A 

2s*2p  -  2s2p(*F)llp 

*r3F  3D 

MU 

N  III 

226.832 

350  -A 

2s*2p-2s2p(‘F)4p 

f3F-3D 

V, 

Mil 

N  III 

226  910 

400  -A 

2s*2p  -  2s2p('P*)4p 

g'r  «d 

Mil 

N  III 

227.479 

250b -A 

2s*2p-2s2p(,F)10p 

g*V°  -  3D 

■6 

Mil 

N  III 

227.515 

250b -A 

2s’2p  -  2s2p(*F)  lOp 

S*p°-‘D 

Mil 

N  III 

228.762 

250b -A 

2s12p-2s2p(»F)9p 

K’r-u 

Mil 

N  III 

228.790 

250b -A 

2s*2p-2s2p(,K)9p 

f>3F  3D 

Mil 

N  III 

228.844 

250b -A 

2s*2p-2s2p(*F)9p 

S3P°  3D 

Mil 

N  III 

230.591 

300b -A 

2s*2p  -  2s2p(*P°)8p 

r’P’-’D 

Mil 

N  III 

300b -A 

2s*2p-2s2p(1F)8p 

g*P°  -3D 

Mil 

N  III 

300b -A 

2s*2p-  2s2p(*F)8p 

g'P°-'D 

Mil 

N  III 

230.765 

250b -A 

2s’2p  -  2s2p(,P")8p 

g*P° - *P 

9.  % 

Mil 

N  III 

230.789 

250b -A 

2s*2p-2s2p(*F)8p 

S3F-3P 

'h-'h 

Mil 

N  III 

230.861 

250b -A 

2s*2p  -  2s2p(*F)8p 

g*P“-«P 

Mil 

N  III 

230.879 

250b  -A 

2s*2p-2s2p(*F)8p 

gip" .  ip 

Mil 

N  III 

231 .40.1 

150  -A 

2s2p,-2p,(*P)4p 

4P  -  4S° 

M. 

Mil 

N  III 

231.497 

150  -A 

2s 2p*  -  2p,(’P)4p 

*P  4S° 

% 

Mil 

N  III 

231.540 

200  -A 

2s 2p*  -  2p*(’P)4p 

4P  -«S° 

sh-,k 

Mil 

N  III 

232.854 

300d -A 

2s2p*-2p,(*P)4p 

4P  *P° 

Mil 

N  III 

233  332 

400b -A 

2s*2p-2s2p(sF)7p 

g‘y  -«d 

Mil 

N  III 

233.368 

4‘JOb  -A 

2s*2p-2s2p(»P)7p 

g'P°  'T> 

% 

Mil 

N  III 

233.393 

350b  -A 

2s2p* -2p’(,P)4p 

4P  -  4D° 

% 

Mil 

N  III 

233.424 

400b -A 

2s1 2p  -  2s2p(*F)7p 

S3P°  ’D 

Mil 

N  III 

233.459 

350b -A 

2s 2p*  -  2p’(,P)4p 

4P  4D° 

%  -ft 

Mil 

N  III 

233.498 

350b -A 

2s2p*  -  2p,(’P)4p 

4P  -  4D° 

Mil 

N  III 

233.599 

iOOb-A 

-.s*2p-2'=  2p(*F)7p 

•A  -«6 

Mil 

N  III 

233.620 

300b -A 

2s* 2p  2s2p(’P°)7p 

*3P°-3P 

■A  -  Hi 

Mil 

N  III 

233.696 

300b -A 

2s’2p  -  2s2p(,P°)7p 

*3P° . «p 

%  -  % 

MU 

N  III 

233.716 

300b -A 

2s*2p  -  2s2p(*P°)7p 

?sp".ip 

% -'h 

Mil 

N  III 

237.532 

450b  -A 

2s,2p-2s2p(*F)6p 

*3P°-3D 

■A 

Mil 

N  III 

237.565 

450b  A 

2s’ 2p  -  2s2p(’P°)6p 

*3P” - 3D 

^ 

Mil 

N  III 

237.624 

450b  -A 

2s*2p  -  2s2p(sF)6p 

g*P° - 3D 

Mil 

N  111 

238.034 

350  A 

2s*2p-2s2p(»P°)6p 

«3P° . *P 

■A -'h 

Mil 

N  III 

238.093 

350  -A 

2s,2p-2s2p(*F)6p 

?»P«.»P 

Mil 

N  III 

238.134 

300  -A 

2s*2p-2s2p(3F)6p 

fip«.sP 

Mil 

N  111 

245.021 

400d  -A 

2.i32p  -  2s 2p(3P°)5p 

f* P'  -  3s 

'h-'h 

MU 

N  Ill 

245.115 

400d -A 

2s32p-2s2p(3P°)5p 

s’P° - *s 

Mi: 

N  III 

246.206 

650b  -A 

2s32p  2s2p(3F)5p 

g1  P°  3D 

■A 

MU 

■2 


N  III 


N  III 


N  HI 


K  ic  mem 

Wavelet 

N  III 

274.276 

N  III 

274  316 

N  III 

274  374 

N  III 

275  829 

N  III 

275.852 

N  III 

275.871 

N  III 

275.883 

N  III 

275.931 

N  III 

276. I92 

N  III 

276.326 

N  III 

277.813 

N  III 

277  873 

N  III 

277  901 

N  III 

277.961 

N  III 

278.436 

N  III  | 

278  572 

282  070 

282  209 

283  863 
283.898 

28V937 

283  977 
283.996 
284.040 

284  277 

284.308 

284.336 

284.365 

285.855 

286.000 

287  56 
290.865 
290  916 
290.930 
290.965 

291.023 
291.031 
292  447 
292.595 
299  661 

299.818 
299.903 
303.825 
303  856 
303.880 

303.910 

303.960 

303.985 

304.035 

304.103 

304.203 

304.786 

304.812 

304.877 

304.921 

305.761 
305.920 
310.746 
310  803 
311,007 

311.113 

311.550 

311.636 

311.721 

314.715 


400b -A 
400b -A 
400b -A 
400b -A 
400b  A 

400b -A 
400b -A 
400b -A 
700 
700 

300  -A 
300b -A 
300b -A 
300  -A 
400 

400 

700 

700 

400b -A 
400b  A 

400b  A 
400b  A 
400b  A 
400b  A 
400b -A 

400b  A 
400b  A 
400b  A 

450 

450 

300d  A 
400b -A 
400b  A 
400b -A 
400b -A 

400b  A 
400b  A 
750 
750 
550 

550 

200b -A 
450b  A 
450b  -A 
450b  A 

450b  -A 
450b  -A 
450b -A 
450b  -A 
300b -A 

300d  A 
500b -A 
500b -A 
500b -A 
500b -A 

500 
500 
50b  A 
1 00b  A 
350d  -A 

350d  -A 

500 

500 

400 

800 


Coaf^ufMioj 

2i2p*  -  2s2p(2P*)6d 
2s2p»-2s2p('p-)6d 
2s  2p2  -  2s2p(2P*)6d 
2s2p* -2p*(*P)3p 
2«2p*  -  2p*(,P)3p 

2»2p*-2p>(‘P)3p 
2s  2p*  -  2p2(2P;  ip 
2s2p»-2p»(JP):,i> 

2p  -  7d 
2p-7d 

2s2p*  -  2s2p(2P”,6s 
2s  2p*  -  2s  2p(’P°)6s 
2s 2p’  -  2s2p(2P°)6s 
2s 2p*  •  2s2p(2P*)6s 
2p  •  7s 

2p  -  7s 
2p-6d 
2p-6d 

2s2pJ-2s2p(*P")5d 
2s2p»-  2s2p(Jr»5d 

2s 2p*  -  2s2p(lP°)5d 
2s2p’-2s2p<*P°)5d 
2s  2p2  -  2s  2p(2P°)5d 
2s  2p*  -  2s2p(JP”)5d 
2s  2p2  -  2s  2p  (2P° )  5d 

2s2p*-2s2p(lP")5d 
2s2p’  -  2s2p(!P°)5d 
2s  7p2  -  2s2p(2P°)5d 
2p  -  6s 
2p  -  6s 

2s2p*  -  2«2p('P°)4d 
2s2p2-2s2p(2P°)5s 
2s 2p*  -  2s2p(IP°)5s 
2s 2p*  -  2s 2p(2P°,5s 
2s  2p*  -  2s  2p  (3Pn )  5s 

2s2p*  -  2s2p(2P°)5s 
2s2p2  -2s2p(2P  ,5s 
2p-5d 
2p  -  5d 
2p  -  5s 

2p  5s 

2s 2p2  •  2s 2p(2P  ,8d 
2s2pl  -  2s  2p(2P")4d 
2s  2p*  -  2s  2p(2P°,4d 
2s 2p’  -  2s2p(3P",4d 

2s 2p2  -  2s2p(3P°,4d 
2s2pJ  -  2s  2p(JP°)4d 
2s  2p2  -  2s2p(3P°)4d 
2s  2p*  -  2s2p(1P‘>)4d 
2s2p2  -  2s2p(2P°,7d 

2s 2p2  -  2s2p(sP°,7d 
2s 2p2  -  2s  2p(2P°)4d 
2s  2p2  -  2s  2p  ('1P°)  4d 
2s  2p2  -  2s2p(2P°)4d 
2s2p2  -  2s2p(2P°)4d 

2s22p  •  2s2p(2P°)3p 
2s2  2p  2s2p(2P°)3p 
2s2p»  -  2s2p(2P°)6d 
2s  2p2  -  2s  2p(2P°)6o' 

2s 2p2  -  2s2p(2P")6d 

2s  2p2  -  2s2p(2P”)6d 
2sJ2p  -  2s2p(2P°)3p 
2sl2p  -  2s2p(3P  )3p 
2s22p  -  2s2p(2P°,3p 
2p  -  4d 


4P-4P* 
4P  -  4D* 
4P .  <d* 
4P .  <d< 
4P  -  4D’ 

4P  4D* 

4p  •  4n* 

4P  •  4D* 
g2P°  2D 

g’r  -  2r> 
4p  -  <p* 

<p  «p- 

4p  -  *p° 
<p.  «p* 

*’P°-2S 

g*r  *s 

?2P“ - 2n 
*2p°  -  2» 

«p.<p» 
«P  <p. 

4P  *  4P° 
4P  *  4P° 
4P  <p° 

«p  ap° 

4p  -  4ir 

4P  -  4D° 
4P  -  4D° 

4F  4D" 
g2P°  - 2S 
g2  P"  *S 

2li  -  2D° 

4P  «p= 

4P  4P° 

4P  .  sp° 

4P  *p» 

4P-  4P° 

4P  «p° 

g2 p° - 2n 
g1  p*-»d 

g2P° - 2s 
g2 pc - 2s 

2D  -  »F° 

«p .  «p» 

«p .  <p° 

4P .  <p" 


KlP° - 2S 
g2P°  -  2S 
2 1)  -  2P° 
2D  -  2P° 
2D  2F 

2I)  -  2F° 
S2P  -2D 
*2P"-2D 

?2P” . 

tf2P°  2D 


_  1  kdeicKa 

39-39  Mil 
39-39  Mil 
39-39  Mil 
39-39  Mil 
39  «9  Mu 

39  -39  Mil 
39-39  Mil 
39-39  Mil 
39  -  39  Mil 
39-39  Mil 

39  -  39  Mil 
39  39  Mil 
39  -  39  Mil 
39  -  39  Mil 
39  -  39  Mil 

39  39  Mil 
39  -  39  Mu 
39  -  39  Mil 
39  39  Mil 
39  -  39  Mil 

39  -  39  Mil 
39  -  39  Mil 
39  -  39  Mil 
39  -  39  MU 
39  -  39  Mil 

39  -  39  Mil 
39-39  Mil 
39  -  39  Mil 
39  -  39  Mu 
39  -  39  Mu 

39  -  99  Mil 
39  -  39  Mu 
39  -  39  Mu 
39  -  39  Mu 
39  -  39  Mu 

39  -  39  Mu 
99  -  39  Mu 
39  -  99  Mu 
39  -  39  Mu 
39  -  39  Mu 

39  -  39  Mil 
39  -  39  Mu 
39  -  39  Mil 
39  -  39  Mu 
39  -  39  Mu 

39  -  39  Mu 
39  -  39  Mil 
39  -  39  Mu 
39  -  39  Mil 
39-39  Mil 

39  -  39  Mil 
39  -  39  Mu 
39  -39  Mu 
39  -  39  Mu 
39  -  39  Mi  i 

39  -  39  Mu 
39  -  39  Mu 
39 -'9  Mu 
39-39  Mil 
39  -  39  Mu 

39  -  39  Mu 
39  -  39  Ml  l 
39  -  39  MU 
39  -  39  Mu 
39  -  39  Mil 


34 


N  III 


»»vele«*ti 

Intensity 

Mvhiptct 

Configuration 

Teres 

■ 

n 

Rcfacacc* 

314.850 

7 

2p  *  4d 

S’P* 

2D 

* 

•34 

Mil 

314  877 

7 

2p-4d 

,‘P* 

3D 

34 

-34 

Mil 

J2i.079 

2s2p*-2s2p(2P*)4s 

«P 

4P* 

34 

-34 

Mil 

321  135 

2s  2p*  -  2s2p(3P*)4s 

4P 

4P* 

54 

-34 

Mil 

321  i62 

500b 

2s2p‘-2s2p(3P*)4s 

4 P 

4P* 

34 

-34 

Mil 

32!. 198 

2s2[  *  -  2s2p(3P*)4s 

4P 

4P* 

34 

-  3* 

Mil 

321.278 

2s2p3-2s2p(3P*)4s 

*P 

4P* 

34 

-  34 

Mil 

323  263 

2s2p3-2s2p<3P*>5d 

3D 

«r 

34 

-34 

Mil 

323  436 

6 

2s*2p  -  2s2p(3P*)3p 

f’P* 

»p 

“A 

-34 

Mu 

323  493 

6 

2s*  2p  -  2s2p(JP*)3p 

g7  P* 

»p 

■A 

-34 

Mil 

323.620 

500 

6 

2s*2p  -  2s2p(3P*)3p 

g7  P* 

»p 

* 

-  34 

Mu 

323  675 

400 

6 

2s‘2p-2s2p('P*)3p 

g7r 

*p 

34 

-  34 

Mil 

325  788 

2s2p2  -  2s2p(3P*)9d 

2s 

Ip* 

>A 

-  34 

Mu 

325.841 

2s2p2  -  2«2p(3P°)9d 

2S 

»p* 

■A 

-  34 

Mil 

329,242 

50rf-A 

2s2p3-2s2p(3P*)8d 

»s 

2P* 

■A 

-  34 

MU 

329  307 

lOOd-A 

2s  2p2  -  2s2p(3P*)8d 

»s 

»pJ 

1 

-34 

Mil 

300d  -A 

2s 2p*  •  2s2p('P°)4d 

2p 

2D 

S3 

Mil 

332  140 

V  vm 

2p  -  4s 

«2r 

»S 

•A 

34 

MU 

332.333 

KSi 

2p  -  4s 

g7P 

3S 

34 

34 

Mil 

334  407 

200  -A 

2s2p*  -  2s2p(2P°)7d 

2S 

2P* 

■A 

34 

Mi! 

334  476 

250  -A 

2s2p2  -  2s2p(2P*)7d 

2S 

2P° 

■A 

34 

Mil 

338  349 

500  -A 

2s2p2  -  2s2p('P°)3d 

2D 

2D° 

34 

34 

Mil 

338  808 

250d  A 

2s2p‘-2p‘<3P)3p 

3P 

2s- 

■A 

■A 

Mil 

338  937 

300d  A 

2s2p2  -  2p*(3P)3p 

»P 

»s- 

34 

•A 

Mil 

500d  -A 

2s2p*  ■  2s2p(‘P°)3d 

*D 

*F 

34 

54 

Mil 

342  665 

250  -A 

2s2p‘-2s2p(3P")6d 

»S 

2P° 

■A 

■A 

Mil 

342  741 

300  -A 

2s 2p3  -  2s 2p(2P°)9d 

2P 

4P° 

34 

34 

MU 

347  072 

100  -A 

2s 2p3  -  2?2p(3P°)4d 

2D 

»P“ 

34 

'A 

MU 

347  148 

200  -A 

2s 2p3  ■  2s2p(3P°)4d 

2D 

2P° 

34 

34 

Mil 

348  683 

8006  A 

2s  2p3  -  2s?p(3Pr)4d 

2n 

2F 

34 

% 

Mil 

348  816 

8006 -A 

2s 2p3  -  2s2p(3P°)4d 

*n 

*F° 

34 

34 

Mu 

351.979 

4006  A 

2s  'p*  -  2s2p(3P°)4d 

*0 

2D 

34 

34 

Mil 

352  114 

20  A 

2s2p3-2s2p(3P‘)7d 

2p 

2P" 

34 

34 

MU 

357.238 

400  -A 

2s 2p3  -  2s2p{3P°)5d 

2S 

2P' 

’A 

‘A 

MU 

357.324 

450  -A 

2s2p3  -  2s2p(3P“)5d 

2S 

2P° 

■A 

34 

MU 

358.278 

6006 

II 

2s  2p3  -  2s2p(3P°)3d 

*p 

«p- 

■A 

■A 

MU 

358.327 

II 

2s  2p3  -  2s2p(3P  )3d 

4p 

4P° 

'A 

34 

MU 

358.356 

II 

2s2p»  -2s2pl3P  )3d 

4p 

4P 

34 

■A 

Mu 

358  401 

II 

2s 2p3  -  2s2p(3P  )3d 

4P 

4P° 

34 

34 

Mu 

358  469 

6006 

2s  2p3  -  2s2p(3P°)3d 

4P 

4P° 

34 

34 

Mil 

358  509 

6006 

2s  2p3  -  2s2p(3P  )3d 

*P 

4P" 

34 

34 

Mil 

358.578 

6006 

2s  2p3  •  2s  2p(3P")3d 

4P 

4P° 

34 

34 

MU 

361  061 

100  -A 

2s2p2  -  2s2p(3P")6d 

2P 

2P‘ 

'A 

'A 

Mu 

361  143 

50  -A 

2s  2p2  -  2p3(3P)3p 

2P 

4P° 

34 

34 

Mil 

361  205 

50  -A 

2s 2p2  -  2s2p(3P")6d 

2P 

2P 

34 

'A 

Mu 

361  288 

200  A 

2s 2p2  -  2s2p(3P°)6d 

»p 

2P" 

34 

34 

MU 

362  831 

7006 

2s2p2  -  2s2p(3P°l'1d 

4P 

4ir 

'A 

34 

Mil 

362.876 

7006 

2s  2p2  •  2s2p(3P°)3d 

4P 

4n° 

34 

34 

MU 

362.902 

7006 

2s2p2-2s2p(3P)3d 

4P 

4i)° 

34 

34 

Mil 

362  949 

7006 

2s2p=-  2s2p(3P°)3d 

4P 

4I9° 

34 

54 

Mil 

362.982 

7006 

2s  2p2  -  2s2p(3P°)3d 

4P- 

4D° 

34 

34 

MU 

363  004 

7006 

2s  2p2  -  2s  2p(3P°)3d 

M>- 

4I9° 

34 

34 

Mil 

370  640 

300  -A 

2s  2p2  -  2p2(3P)3p 

2P 

’IF 

'A 

34 

Mil 

370  794 

350  -A 

2s2p2  -  2p2(:'P)3p 

2P- 

>D" 

34 

34 

Mu 

374  204 

900 

5 

2p  -  3d 

82P°  ‘ 

2n 

'A 

34 

MU 

374  441 

900 

5 

2p  -  3d 

s'2P”  - 

2D 

34 

34 

Mil 

377  286 

iOO  A 

2s 2p2  -  2s2p(3P  )5d 

2P 

2P° 

'A 

'A 

Mu 

377  380 

100  -A 

2s2p2-2s2r(3P°)5d 

2P- 

2P° 

'A 

34 

MU 

.377  444 

100  -A 

2s 2p2  -  2s 2f (3P°)5d 

2p. 

2P° 

34 

’A 

MU 

377  540 

240  A 

2s2p2-2s2r(3P“)5d 

2P- 

2P° 

34 

34 

Mu 

.387  483 

5006 -A 

2s 2p2  -  2s 2p!3P”)4d 

2S- 

2P° 

'A 

34 

MU 

3%. 186 

440 

2s 2p2  -  2s2p(’P°)3s 

2I9- 

2P° 

34 

34 

Mil 

398  885 

400  -A 

2s 2p2  -  2s2pCP°)3d 

2P 

2I9“ 

‘A 

34 

MU 

399  045 

6006  A 

2s  2p3  -  2s2pCP°)  3d 

2P- 

2D 

34 

34 

MU 

.399  06 

6006 -A 

2s2p2-2s2p('P°)3d 

2P  ■ 

2IF 

34 

34 

Mil 

35 


N  111 


N  III 


N  III 


N  IV 


Element 

Waveleiiftta 

Intensity 

MuHipIct 

Configuration 

Tot 

n a 

References 

N 

111 

1471.69 

100  -A 

2s2p(*P*)3p-2s2p(*P*)4d 

*i‘  ■  4D‘ 

* 

FJ* 

N 

III 

1694.72 

P 

10 

2s2p(3P*)3p-2s2p(*P*)4s 

4D  -  4P* 

F3* 

N 

III 

1596.54 

150 

2s2p(3P*)3p-2s2p(*P*)4s 

4D-4P* 

%  -34 

F3« 

N 

III 

1697  06 

P 

10 

2s2p(*P*)3p-2s2p(3P*)4s 

4D-4P* 

■A  -34 

FJ* 

N 

III 

1698.06 

P 

100 

2s2p(3P*)3p  -  2s2p(3P*)4s 

4D  -  4P* 

34-34 

FJ* 

N 

111 

1696.87 

P 

100 

2s2p('P*)3p-2s2p(3P*)4s 

4D  -  4P‘ 

34-34 

FJ* 

N 

111 

1699.37 

250 

2s2p(»P*)3p-2s2p(3P*)4s 

4D-4P* 

54-34 

FJ* 

N 

III 

1699.88 

P 

200 

2s2p(3P*)3p  -  2s2p(-P“)4s 

4D-4P* 

34-34 

FJ* 

N 

111 

1730  04 

400  A 

2s2p(3P*)3d  -  2s2p(3P”)4f 

34  -  94 

F.J 

N 

111 

1746.82 

P 

2s3  2p  ■  2s  2p* 

-4P 

34-34 

F.5 

N 

HI 

1747.86 

450 

19 

2s  2p*  2p3 

*P  -  3D‘ 

34-34 

EJ 

N 

III 

1748.61 

3 

2s3  2p  -  2s  2p* 

g3P* - 4p 

34-34 

F.5 

N 

1749.674 

3 

2s32p-2s2p3 

*’P’-4P 

34  -34 

F.5 

N 

111 

1751.24 

300 

19 

2s2p3-2p3 

3P  -  3D° 

34-34 

EJ 

N 

III 

1751.75 

500 

19 

2s2p*-2ps 

sp . >[)■ 

34-34 

EJ 

N 

HI 

1752.16 

P 

2s1 2p  -  2s  2p3 

*3P’  -  4P 

34-34 

F.5 

N 

III 

1753.986 

1 

2s32p-2s2p* 

g3F-4  P 

34  -  k 

F.5 

N 

111 

1801.3 

300 

22 

3p  -4s 

3P*-3S 

34-34 

cJ 

N 

III 

1805.5 

350 

22 

3p  -  4s 

3P° -3S 

34-34 

FJ 

N 

III 

1835.51 

P 

150 

2s2p(3P*)3p-2s2p(3P°)4s 

4S-4P* 

34-34 

FJ* 

N 

111 

1839.44 

F 

100 

2s2p(3P”)3p  -  2s2p(,P”)4s 

4S-4P” 

34-34 

FJ* 

N 

III 

1841.57 

P 

50 

2s2p(3P*)3p  -  2s2p(3P°)4s 

4S-4?* 

34-34 

FJ* 

N 

III 

1845.64 

250  -A 

2s2p(3P”)3d  -  2s2p(3P°)4f 

4D°  -  4F 

34-34 

EJ 

N 

111 

1845.80 

200  -A 

2s2p(3P")3d  -  2s2p(3P°)4f 

4D°-4F 

34-34 

EJ 

N 

Ill 

1885.25 

500 

24 

3d-4f 

3D-3F° 

34  -34 

EJ 

N 

ill 

1906.22 

100  -A 

2s  2p(,P°)  3d  -  2s  2p(3P°)4f 

3D°  -  4F 

34-34 

F.15 

N 

III 

1906.89 

100  -A 

2s2p(3P”)3d  -  2s2p(3P")4f 

3D°  -  4F 

34-34 

F.I5 

N 

III 

1907.28 

400  -A 

2s2p(3P’)3d-2s2p(3P")4f 

3D”  -  4F 

34-34 

El5 

N 

III 

1907.99 

P 

300  -A 

27 

2s2p(3P")  3d  -  2s2p(3P")4f 

■D"  -  3F 

34-34 

F.15 

N 

111 

1908  21 

P 

400  -A 

27 

2s2p(3P*)3d  2s2p(3,>°)4f 

3D”-3F 

34-34 

F.I5 

N 

III 

1908% 

100  -A 

27 

2s2p(3P“)3d  -  2s2p(3P°)4f 

*D°-3F 

34-34 

E15 

N 

111 

1918.69 

10  -A 

29 

2s2p(3P°)3d  -  2s2p(3P”)4f 

4P°  4D 

34-34 

F.15 

N 

HI 

1919.06 

10  -A 

2s2p(3P°)3d  -  2s2p(3P")4f 

4P"  -  3D 

34-34 

F.15 

N 

III 

1919.44 

50  -A 

29 

2s2p(3P”)3d  -  2s2p(3P")4f 

4P” - 4D 

34-34 

El5 

N 

III 

1919.71 

100  -A 

29 

2s  2p(3P°)  3d  -  2s  2p(3P°)4f 

4P”  -  4D 

34-34 

F.15 

N 

III 

1919.99 

100  -A 

29 

2s2p(5P”)3d  -  2s2pl3P°)4f 

4P°  -  4D 

34-34 

EI5 

N 

III 

1920.86 

400  -A 

29 

2s2p(3P°)3d  -  2s2p(3P°)4f 

4P°-4D 

34-34 

E15 

N 

III 

1921.49 

200  -A 

29 

2s2p(3P°)3d-  2s2p(3P°)4f 

«P“ - ‘D 

34-34 

F.15 

N 

III 

1946.99 

250 

2s2p(3P")3p-2s2p(3P")4s 

4p  .  4p° 

34-34 

FJ* 

N 

1949.22 

300 

2s2p(3P°)3p-  2s2pi3P")4s 

4P  -  4p° 

34-34 

F3* 

N 

1949.76 

P 

200 

2s2p(3P°)3p  -  2s2p(3P°)4s 

4p  .  4p° 

54  -  34 

FJ* 

N 

1951  43 

100 

2s2p(3P")3p-  2s2p(3P°)4s 

4p  _  4p° 

34-34 

FJ* 

N 

1952.14 

P 

50 

2s  2p(3P'’)  3p  -  2s  2p(3P”)4s 

4P  -  4p° 

34-34 

FJ* 

N 

III 

1953.66 

150 

2s2p(3P°)3p-  2s2p(3P°)4s 

4P  -  4p° 

34-34 

FJ* 

N 

III 

1953.80 

150 

2s2p(3P”)3p  -  2s2p(3P°)4s 

4p  .  4p° 

34-34 

FJ* 

NITROGEN  IV  (N3+),  Z  =  7 
Ground  State  Is2 2s2  ‘So  (4  electrons) 
Ionization  Potential  624  866  cui1;  77.742  eV 


Element 

Wavelength 

Configuration 

Term 

J-J 

References 

N  IV 

159.366 

2s  2p  - 2pl3p 

»p° . sp 

2-2 

MU 

N  IV 

159  833 

Id -A 

6.37 

2s  2p  -  2p  1 2p 

*p° - 3P 

2-2 

Mil 

N  IV 

160  451 

Id -A 

6.36 

2s 2p -  2p lip 

3P°-3P 

2-2 

MU 

N  IV 

161.256 

2d -A 

6.35 

2s2p  -  2pl0p 

3P° - 3P 

2-2 

Mil 

N  IV 

161.286 

2d -A 

6.34 

2s 2p  -  2pl0p 

3P°-3D 

2-3 

MU 

N  IV 


N  IV 


N  IV 


N  IV 


N  IV 


N  IV 


Fkmcnl  I  Wavelength  |  Intensity  |  Mullylei 


214  29! 
214.414 
214.843 

215.755 

217.218 

217  895 

218  044 
218.067 
218  088 
218.116 

218.250 

220  124 
220.280 
220.885 
221.729 

221 .789 
221.854 

221  871 
222.893 
223.421 

224.629 

225.110 

225.142 

225.212 

225.741 

227.026 

230.035 

232.112 

232.145 

232.223 

234.124 

234.195 

234.249 

236.068 

236.954 

237.873 
237.908 
7.37.991 
i  238.657 
238.683 

238.694 

238.731 

238.769 

238.802 

239.146 

239.174 

239.212 

239.243 

239.616 

239.632 

239.659 

239.679 

239.708 

239.763 

240.363 

244.100 

247.205 

248.383 

248.433 

248.461 

248.484 

248.540 

248.563 

248.654 

249.316 


!  250 
5Qd  -A 
10 
75 
500 

500d  -A 
400b -A 
400b -A 
400b -A 
400b  -A 

400 

50 
400 
2d -A 
300b -A 

450  -A 
300b 
300b -A 
|  30d  -A 

1  500d  -A 

450b 
800b 
800b 
800 
50d  A 

100 

lOOd-A 
100 
j  150 
!  200 

600b 

600b 

600b 

550 

1 50d  -  A 


Co«fif  anon 

2s 2p  -  2s8d 
2p3-2p6d 
2s  2p  -  2s 8s 
2s 2p  -  2p4p 
2s 2p  -  2p4p 

2p3  -  2p5d 
2p3  -  2p5d 
2p3-2p5d 
2p3  -  2p5d 
2p*  -  2p5d 

2s2p  -  2s 7d 
7.s2p  -  2s 7s 
2s 2p  -  2p4p 
2p3  -  2p  lOd 
2p3  -  2p5s 

2p3  -  2p5s 
2p3  -  2p5s 
2p3  -  2p5s 
2p*  -  2p9d 
2p3  -  2p5d 

2s2p  -  2s6d 
2s 2p  -  2s 4d 
2s 2p  -  2s 4d 
2s2p  -  2s4d 

2p*  -  2p8d 

2s 2p  -  2s 6s 
2p}  -  2p7d 
2s  2p-  2p3p 
2s2p  -  2p3p 
2s  2p  -  2p3p 

2s2p  -  2p3p 
2s  2p  -  2p  3p 
2s 2p  -  2p3p 
2s 2p  -  2s5d 

2p*  •  2p6d 

2s  2p  -  2s  4s 
2s2p - 2s4s 
2s 2p  -  2s4s 
2p3  -  2p4d 
2p3  -  2p4  j 

2ps  -  2p4d 
2p3  -  2p4d 
2p3  -  2p4d 
2p3  -  2p4d 
2p3 - 2p4d 

2p3  -  2p4d 
2p3  -  2p4d 
2p3-2p4d 
2s2p  -  2p3p 
2s  2p  -  2p  3p 

2s  2p  -  2p3p 
2s2p  -  2p3p 
2s  2p  -  2p3p 
2s  2p  -  2p3p 
2s  2p  -  2s  5s 

2p3  -  2p4d 
2ss  -  2s  3p 
2p3 - 2p4s 
2p3  -  2p4s 
2p3  -  2p4s 

2p3  -  2p4s 
2p3  ■  2p4s 
2p3  -  2p4s 
2p3  -  2p4d 
2p»-2p5d 


•P’-'D 
■D  -  'F* 
'P*-'S 
'PJ- 'S 
■P"  -  *r» 


J  J  lefercKn 

1- 2  Mil 

2- 3  Mil 
1-0  Mil 


"P°  -  'D 
■P"->S 
■P'-'P 

‘S-  ip- 

3P  -  3P" 

3P  -  :P° 
3P-»P° 

3p  .  3p° 
lS.ip- 

■D  -  'P' 

■P°-'D 
3P° - 3D 
3P°  -  -’D 
3P°  -  3,D 
■S  -  'P° 

'P°- 'S 

■s  >r 

3P°  -  aS 
3P° - 3S 
3P" - 3S 

3p° - >p 

3p°  >p 

»p- .  >p 

-  'D 
'S  -  'P° 

3P°  -  3S 
3P° - 3S 
3P° - 3s 

jp  .  3p° 

jp  .  sp- 


3p  .  3D  = 

3p  3D° 
3p.3D‘ 

3p° - 3n 
3p° - 3D 

3p° - 3D 
3p° - 3D 
3P°  -  3D 
3P° - 3D 
■P°- 'S 

■D  -  *P° 
^'S-'P" 

3p  .  3p° 

3P  -  3P° 
3P  -  3P“ 

3P  -  3P° 

3p  .  3p° 

3P  -  3P° 
'D  -  'F° 
'S  'P° 


1-2  Mil 
1-0  Mil 
l-l  Mil 
0-1  Mil 
1-2  Mil 


1-0  Mil 


1-2  I  Mil 
0-1  Mil 

1- 2  Mil 

2- 3  Mil 
0-1  Mil 

10  Mil 
0-1  Mil 
0-1  Mil 

1- l  Mil 

2- 1  Mil 


10  Mil 

I  I  Mil 

1- 2  Mil 

2- 1  Mil 
2-2  Mil 
0-1  Mil 


1-0  Mil 


0-1  I  M 1 1 


l-l  Mil 

1- 0  Mil 

2- 1  Mil 
2-3  Mil 
0-1  Mil 


N  IV 


N  IV 


KIckm 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 

N  IV 
N  JV 
N  IV 
N  IV 
N  IV 

N  IV 
N  IV 
N  IV 
N  IV 
N  IV 


H  He  Li  Be 


Wavekofth 

j  Intcntity 

Muhjpic 

250.121 

300 

18.12 

254.238 

100  -A 

18.36 

255.148 

380 

18.10 

258.320 

150 

18.09 

259.824 

450 

12.03 

260  447 

600 

12  02 

270.994 

650 

12 

273.140 

300 

18.07 

274.451 

250 

11.04 

275  354 

450 

18.35 

276  741 

10 

18  06 

283.419 

900b 

5 

283.476 

900b 

5 

283.583 

900 

5 

285.561 

600 

11 

289.479 

300 

18.33 

297.595 

600b 

15 

297.634 

600b 

15 

297.657 

600b 

15 

297.704 

600b 

15 

297.770 

600b 

15 

297.816 

700 

15 

300  318 

650 

18  05 

303.006 

500b 

14 

303.048 

500b 

14 

303  078 

500b 

14 

303.124 

500b 

14 

303.162 

500b 

14 

303.191 

500b 

14 

303.280 

500 

18.04 

314.324 

20 

18  01 

315.060 

600 

18 

317.596 

200 

18.31 

322.506 

700 

4 

322.572 

700 

4 

322.722 

700 

4 

323. P8 

600b 

17 

335.052 

850 

10 

344  916 

600b 

13 

345  025 

6000 

13 

345  062 

600b 

13 

345  III 

600b 

13 

345.207 

600b 

13 

345.261 

600b 

13 

351.931 

500b 

16 

353.056 

700 

18.30 

368.108 

450 

18.29 

387.353 

500 

9 

420.769 

500 

18  27 

463  740 

650 

15.24 

765  148 

850 

1 

823,273 

100 

3.01 

921 .992 

850 

3 

922.519 

800 

3 

923.0^7 

700 

3 

923.220 

000 

3 

923.675 

800 

3 

924.283 

850 

3 

948  '55 

100 

18.79 

948.244 

200 

18.79 

948.540 

250 

18.79 

955.335  ! 

000 

8 

1036  16 

400w 

18.84 

1078.708 

300 

18.88 

1086  084 

b 

18  78 

B  C  N  0  F 

Ne  Na  Mg  Al  Si 

P 

Coaf«inauoa 


2p*-2p4d 
2pa  -  2p  5s 
2pa  -  2p4a 
2pJ  ■  2s  6f 
2s2p  -  2p3p 

2s 2p  •  2s4d 
2s  2p  -  2p3p 
2pa-2s5t 
2s 2p  -  2s4s 
2pa  -  2p4d 

2p3 -  2s 5p 
2s  2p  -  2r.  3d 
2s  2p-  2s  3d 
2s  2p  ■  2s  3d 
2s2p  -  2p3p 

2p3  -  2p4s 
2p3-2p3d 
2ps  -  2p3d 
2p3  -  2p3d 
2pa  -  2p3d 

2p3  -  2p3d 
2pa  -  2p3d 
2pa-2s4f 
2pa  -  2p3d 
2pa  -  2p3d 

2pa  -  2p3d 
2pa-2p3d 
2pa  -  2p3d 
2pa  -  2p  3d 
2p>  2p3d 

2pa -  2s 4p 

2pa  -  2p3d 

2pJ -  2s 5p 
2s 2p  -  2s 3s 
2s  2p  -  2s  3s 

2s  2p  -  2s  3s 
2pa  -  2p3J 
2s 2p  -  2s  3d 
2pa  •  2p3s 
2pa  -  2p3s 

2pa  -  2p3s 
2p-  -  2p  3s 
2p2  -  2p3s 
2pa  -  2p3s 
2pa  -  2p3s 

2pa • 2p3d 
2pa -  2s 4p 
2s 2p  -  2s 3s 
2pa-  2p3s 
2pa -  2s 3p 

2sa  -  2s2p 
2s2p-2p2 
2s  2p  -  2pa 
2s  2p  -  2pa 
2s  2p  -  2pa 

2s 2p  •  2pa 
2s 2p  -  2pa 
2s  2p  -7pa 
2s 3p  -  2s4d 
2s 3p  -  2s 4d 

2s  3p  -  2s  4d 
2s  2p  -  2pa 
2s 3d  -  2s4f 
2s  3d  -  2s  4f 
2s 3p  -  2s 4s 


S,  Ti  V 


Terra 


'D  'D' 
■S  'F 
'D  -  *P* 
■D  -  'F 
’F  ->S 

■F-'D 
•F - 'D 
D-'P 
'F  -  'S 
'S  -  !P* 

'D  -  <p* 
*F-3D 
SP" - aD 

3P- . 3D 

>P*- ‘P 
•S  -  'F 

3p  .  3p® 
3p  _  3p° 
ip  .  3p° 

3P  3P‘ 

3p  .  3p° 

aP  3PC 
•D-'P 
3p  -  3D° 
aP  -  aD° 

3P  -  3D' 
SP  -  aD° 
3p  -  aD 
3p  -  »D° 
'D-'P” 

'D-’P" 
•D  -  'F° 

•S  -  «p- 
•<P°  -  aS 

ip-  .  3S 

3P’-3S 
:D  -  ‘D° 
•P‘  -  'D 

3p  rp 
3p  _  3pe 

3P  -  aP0 

3p  .  »p» 

•’P-’P0 
3P  -  aP° 

■D  -  'F 

'S  -  'P° 

■S  -  >P° 

•F  -  'S 
'S-  >P° 
•D-'P0 

g'3  -  'P° 

3p°  -  'D 
3P° - aP 
3P°  .  3p 
3P°  -  3P 

3P°  -  ’P 
aP°  -  -P 
3P°  .  ip 
3p3  aD 

3p°  .  3D 

3P°  -  3D 
’P° - >S 
aD  -  3F° 
’D->F0 
J: "  -  aS 


J  j 


2-2 
0-1 
2-1 
2-3 
I  -0 

I  -2 
1-2 
2-3 

I  -0 
0-1 

2-1 
0-1 
I  -2 
2-3 

I  - 1 

0-1 
0-1 
I  -0 
I  -I 

I  -2 

2-1 
2-2 
2-3 
0-1 
I  -2 

I  - 1 

2-3 

2-2 

2-1 

2-1 

2-1 

2-3 

0-1 

0-1 

l-l 


Refcreacei 


2-1 
2-2 
I  -2 
1-2 
0-1 

2-2 
I  -  i 
I  -0 
2-1 
2-1 

0-1 

r- 1 

o 

0  - 1 
2-1 

0-1 
2-2 
I  -2 
0-1 
I  -  I 

2-2 
I  -0 
2-1 
0-  • 

I  -2 

2-3 
I  -0 
2-3 
2-3 
0-1 


Mil 

Mil 

Mil 

Mil 

Mil 

Mil 

Mu 

Mil 

Ml. 

Mil 

Mil 

Mu 

Mil 

Mu 

Mu 

MU 

Mu 

Mu 

MU 

Mil 

Mu 

Mu 

MU 

Mu 

Mu 

MU 

Mu 

Mu 

Mil 

MU 

MU 

Mu 

Mu 

Mu 

Mu 

Mil 

Mu 

Mu 

Mu 

Mu 


Mil 

Kill 

Mil 

Mil 

Mil 

Mu 
Mu 
Mu 
Nil  I 
Mil 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 


Cr  Mn  Fe  Co  Ni  Cu  Zn  C,a  Ge  As  Se  Br  Kr 
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N  IV 


Klcmcnl  |  Wavelength 


1- 1  H2 

2- 1  H2 
12  H2 
1-1  H2 
1  -0  H2 


NITROGEN  V  (N4+),  Z  =  7 
Ground  Slate  ls22s  2S„2  (3  electrons) 
Ionization  Potential  789  537.2  cm1;  97.888  eV 


N  V 


Element 

Wavelength 

Intensity 

Multiple  i 

Configuration 

Term 

J-J 

References 

N  V 

136  429 

80 

3.03 

2$  -  7p 

g*s-«p* 

Hi  -Hi 

T2 

N  V 

140.356 

P 

160 

3  02 

2j  -  6p 

g*s  -  »p- 

■6  -Hi 

Hl,T2 

N  V 

142.797 

1  -A 

26 

2p  -  180 

*P°  -  *D 

Hi -Hi 

T2 

N  V 

142.981 

1  -A 

25 

2p  -  I7d 

*P*  -  *D 

Hi-Hi 

T2 

N  V 

143.241 

10  -A 

24 

2p  - 1 6d 

*p‘-*n 

Hi -Hi 

T2 

N  V 

143  520 

10  -A 

23 

2p  -  15d 

*P*  -  *D 

Hi-Hi 

T2 

N  V 

143.914 

20  -A 

22 

2p  -  I4d 

*F  -  *D 

%  -Hi 

T2 

N  V 

144.392 

30  -A 

21 

2p-  13d 

*P° .  >d 

%  -*6 

T2 

N  V 

144.978 

40  -a 

20 

2p  -  1 2d 

*P*  -  *D 

% 

T2 

N  V 

145.742 

50  -A 

19 

2p  - 1  Id 

*P*  -  *D 

% 

T2 

N  V 

146.716 

30  -A 

18 

2p  -  lOd 

*P"  -  *D 

Hi  -Hi 

T2 

N  V 

146.767 

60  -A 

18 

2p  -  lOd 

*P" .  >d 

Hi-Hi 

T2 

N  V 

146.921 

30  -A 

3.01 

2p  -  10s 

*P"-*S 

Hi-Hi 

T2 

N  V 

147  424 

P 

240 

3.01 

2s  -  5p 

g*S  -  *P° 

Hi-H, 

Hi, 17. 

N  V 

148.116 

40  -A 

16 

2p  -  9d 

*P*  -  *D 

■A  -% 

T2 

N  V 

148.168 

70  -A 

16 

2p  -  9d 

*P*  -  JD 

Hi -Hi 

T2 

N  V 

148.328 

10  -A 

15 

2p  -  9s 

?P° - aS 

■A  -  Hi 

T2 

N  V 

148.387 

40  -A 

15 

2p  •  9s 

aP°  -  >s 

Hi-Hi 

T  ’l 

N  V 

150.116 

70  -A 

14 

2p  -  8d 

aP°  aD 

■A  -Hi 

T7 

N  V 

150  171 

140  -A 

14 

2p  -  8d 

aP" .  jD 

Hi  -Hi 

T2 

N  V 

150.429 

20  -A 

13 

2p  •  8s 

aP"  .  jS 

■A  -  Hi 

T2 

N  V 

150.488 

50  -A 

13 

2p  -  8s 

aP° - aS 

%  -9. 

T2 

N  V 

153  136 

180 

12 

2p  -  7d 

jp» .  »D 

■A  -% 

T2 

N  V 

153.192 

280 

12 

2p-?d 

aP”  an 

%  -  ’A 

T2 

N  V 

153.624 

30 

11 

2p  -  7s 

*P°  -  *s 

Hi-Hi 

T2 

N  V 

153.683 

60 

II 

2p-7s 

jpo  .  Jj; 

Hi-Hi 

T2 

N  V 

158.024 

P 

240 

10 

2p-6d 

ap°  -  *1) 

Hi -Hi 

Hl,T2 

N  V 

158.088 

P 

360 

10 

2p-6d 

ap°  -  *1) 

Hi  -Hi 

H1.T2 

N  V 

158.862 

P 

40 

9 

2p  -  6s 

jp« .  2S 

■A  -  ‘A 

H1.T2 

N  V 

158.928 

P 

70 

9 

2p  -6s 

*p° . 

Hi-Hi 

H1.T2 

N  V 

162.556 

P 

480 

3 

2s -4p 

**S-»P“ 

Hi -Hi 

H1.T2 

N  V 

166.875 

P 

440 

8 

2p  -  5d 

aP” .  JD 

■A  -9. 

H1.T2 

N  V 

166.946 

P 

520 

8 

2p-5d 

aP°  aD 

H,  -Hi 

H1.T2 

N  V 

168.514 

P 

50 

7 

?.p  -  5s 

aP°  -  aS 

'A  -  Hi 

Hi,T2 

tv  V 

168  587 

P 

120 

7 

2p  -  5s 

jpo  Jg 

Hi-Hi 

H1.T2 

N  V 

186.063 

P 

520 

6 

2p  -  4d 

aP° - aD 

Hi-Hi 

H1.T2 

N  V 

186  149 

P 

620 

6 

2p  -4d 

aP°  aD 

H,  -Hi 

H1.T2 

N  V 

190.155 

P 

200 

5  01 

2p  -  4s 

»P"  -  aS 

Hi-Hi 

HI.T2 

N  V 

190.249 

P 

320 

5.01 

2p  -  4s 

aP“ - aS 

Hi  -  Hi 

H1.T2 

N  V 

209.274 

P 

800 

2 

2s  -3p 

**S-aP" 

Lk  -  % 

H1.T2 

N  V 

209  308 

P 

800 

2 

2s  -3p 

y*S-*P“ 

■A  -'A 

H1.T2 

N  V 

247  561 

85 

5 

2p  -  3d 

aP°  aD 

■A 

HI 

N  V 

247.706 

100 

5 

2p  -  3d 

jp"  _  jp 

Hi 

N  V 

266.196 

120 

4 

2p  -  3s 

jp„  jg 

Vj  Hi 

Hi 

N  V 

266.379 

150 

4 

2p  -  3s 

.,p„  jg 

% -Hi 

HI 

N  V 

424.61 

35 

35 

3p  -  6d 

jpo  _  jp 

'A  -  % 

HI 

N  V 

424.75 

40 

35 

3p-6d 

aP°  -  aD 

% -Hr 

Hi 

N  V 

436.85 

60 

42 

3d  6f 

2))  .  2po 

%  -7A 

HI 

N  V 

50 

28 

3s  -  5p 

jg  .  2p° 

Hi  -% 

Hi 

N  V 

511.86 

70 

41 

3d  -5f 

21)  .  2p° 

%  -% 

HI 

N  V 

628.744 

70 

27 

3s  -  4p 

2S  .  jpo 

'A  -  Hi 

HI 

N  V 

628.874 

50 

27 

3s  -4p 

>S  -  *P° 

'k-Hi 

Hi 

N  V 

713.518 

85 

30 

3p  -  4d 

2P°  -  aD 

Hi -Hi 

Hi 

N  V 

713.860 

120 

30 

3p  -  4d 

2p°  -  aD 

Hi -Hi 

Hi 

N  V 

748.195 

120 

39 

3d  -  4f 

2D  -  aF° 

Hi -Hi 

Hi 

N  V 

748.291 

150 

39 

3d  -  4f 

2D  -  2j;« 

Hi  -  7A 

HI 

N  V 

777.712 

35 

30 

3p  -4s 

2po  Jg 

Hi  -  Hi 

HI 

N  V 

778  172 

40 

30 

3p  -  4s 

,po  .  jg 

H,  -  Hi 

HI 

N  V 

1048.20 

40w 

51 

4d  -  6f 

*D-*F° 

Hi  -7A 

Hi 

N  V 

1049.65 

50w 

54 

4f-6g 

*F°  -  H3 

7A  -Hi 

Hi 

N  V 

1238.821 

1000 

1 

2s  -  2p 

gJS  -  •P" 

Hi  -Hi 

Hi 

N  V 

1242.804 

800 

1 

2s  -  2p 

g’S  -  aP° 

Hi  -  Hi 

Hi 

N  V 

1389.514 

50 

43 

4s  -  5p 

jS  .  2P" 

Hi  -  Hi 

Hi 

N  V 

1389.822 

40 

43 

4s  -  5p 

jS .  jp» 

Hi -Hi 

HI 

N  V 

1495.5 

40w-A 

63 

5g-8f 

JG  -  *F“ 

Hi  -7A 

Hi 

43 


N  V 


N  VI 


Element 

WavcV;nglh 

Intensity 

Multiple! 

Coafigmtiou 

Term 

[I 

■  i 

References 

N  V 

154?  .67 

P 

46 

4p-5d 

*P°  -  *D 

ft 

■  ft 

Hi 

N  V 

1549  30 

85 

46 

4p  -  5d 

*P* • *D 

ft 

■  ft 

HI 

N  V 

1616.3 

1  SOw 

50 

4d-5f 

*D  -  *F* 

ft 

-Vl 

Hi 

N  V 

1619.7 

250w 

53 

4f-5g 

*F*  -  *G 

ft 

■  ft 

HI 

N  V 

1621 .92 

35 

52 

4f  -  5d 

*F*  •  *D 

tL 

•  r: 

iai 

N  V 

1655  88 

40 

49 

4d-5p 

*D-*P* 

ft 

■  ft 

Hi 

N  V 

1702.30 

P 

50 

45 

4p  -  5s 

*P*-*S 

ft 

HI 

N  V 

1703.218 

60 

45 

4p  -  5s 

*P"-*S 

•ft 

-  ft 

Hi 

N  V 

1811.08 

30 

58 

5p-7d 

*P*  -  *D 

ft 

-ft 

H! 

N  V 

1811.62 

35 

58 

5p-7d 

*P*  -  *D 

•ft 

■  ft 

Hi 

N  V 

1857.60 

50 

5d-7f 

*D  -  *F* 

•ft 

-ft 

Hi 

N  V 

1857.78 

50 

5d-7f 

*D  *F* 

ft 

-ft 

Hi 

N  V 

1860.24 

85 

62 

5f-7g 

*F*  -*G 

Vt 

Hi 

N  V 

1882.36 

30 

57 

5p-7s 

*p--*s 

ft 

-ft 

Hi 

N  V 

1882  92 

35 

57 

5p-7s 

*P"-*S 

ft 

-ft 

Hi 

NITROGEN  VI  (N5+),  Z  =  7 
Ground  State  Is2  ‘So  (2  electrons) 
Ionization  Potential  4  452  758  cm1;  552.057  eV 


Element 

Wavelength 

Intensity 

Muhiplct 

Configuration 

Term 

J  -  i 

References 

N  VI 

23.771 

10 

4 

Is*- 

1  s4p 

g'S-'P° 

0-1 

E6.T12 

N  VI 

24  898 

30 

3 

Is*- 

ls3p 

g'  S->P° 

0-1 

E6.T12 

N  VI 

28  787 

100 

2 

Is*- 

ls2p 

g'S-'P” 

o-; 

E6,TI2 

N  VI 

29  084 

1 

Is*- 

Is2p 

*‘S-*P° 

0-1 

T12 

N  VI 

29.53 

f 

Is*- 

ls2s 

g>S-*S 

0-1 

K8 

N  VI 

97.4 

P 

Is  2s- 

IslOp 

*S  -  *P° 

1-2 

F20 

N  VI 

98.3 

P 

ls2s  - 

ls9p 

*S  -  *P” 

1-2 

F20 

N  VI 

99.5 

P 

ls2s  - 

Is8p 

*S  *P° 

1  -2 

F20 

N  VI 

101  46 

P 

ls2s  - 

ls7p 

*S-*P° 

1-2 

F20 

N  VI 

102  6 

P 

ls2p  - 

IslOd 

*P°  *D 

2-3 

F20 

N  VI 

103.6 

P 

ls2p  - 

ls9d 

*P° - *D 

2-3 

F20 

N  VI 

!04  58 

P 

!s2s- 

ls6p 

*S  -  *P° 

1  -2 

F20 

N  VI 

105  0 

P 

ls2p  - 

Is8d 

*P»  iD 

2-3 

F20 

N  VI 

107  15 

P 

ls2p  - 

Is7d 

*P°  -  *D 

2-3 

F20 

N  VI 

110.23 

8 

Is2s  - 

Is5p 

*S  -  *P° 

1  -2 

F20 

N  VI 

110  59 

P 

ls2p  - 

Is6d 

*P°  -  *D 

2-3 

F20 

N  VI 

116  81 

11 

ls2p  - 

!s5d 

*P° - *D 

2-3 

F20 

N  VI 

122.44 

ls2s  - 

ls4p 

*S  *P° 

1-2 

F:o 

N  VI 

130.32 

MM 

ls2p  - 

ls4d 

*P°  -  *D 

2-3 

F20 

N  VI 

161  22 

Is 2s  - 

ls3p 

*S  -  *P° 

1  -2 

F20 

N  VI 

173.92 

ls2p  - 

1  s  3d 

*P°  -  »D 

2-3 

F20 

N  VI 

1896  82 

300 

Is 2s  - 

ls2p 

*S  -  »P° 

1-2 

BlO 

N  VI 

1907  34 

200 

Is 2s  - 

ls2p 

*S  -  »P° 

1  -1 

Bio 

N  VI 

1907.67 

200 

Is 2s  - 

ls2p 

SS  -  *P° 

1  -0 

Bio 
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NITROGEN  VII  (N®+).  Z  =  7 
Ground  State  Is  7Sm  (1  electron) 
Ionization  Potential  5  380  089  cm  667.029  eV 


Wavelength 

Intcoirty 

Muhjpkt 

Coofiguriljoo 

Term 

18.670  P 
18.682  P 
18  698  P 
18717  P 
18.742  P 

18.774  P 
18819  P 
18.882  P 
18.974  P 
19.1 18  P 


952.99  P 


*'S  -  *P* 
g*S  -  *P* 
r’S  -  *r 

g *s  -  *P 

jr’S  -  *P* 

8*S-*P- 
t'ST 
«*s  *P* 
8*S  *P- 

«*s-*P" 

g's  *r 

jf’S  -  *P” 


G2 

G2.K» 
G2.K8 
%  G2.T12 
G2 


OXYGEN  I  (0®+),  Z  = 
Ground  State  ls*2s*2p4  *P,  (8 
Ionization  Potential  109  837.02  enr 


electrons) 

*;  13.618  eV 


Wi»deojtfc  [  lauauly  |  Muk^lci 


748.4 

749.3 

755.8 

756.7 

769.3528 

769.4083 
770  2600 
770.2907 
770.3464 
770.6986 

791 .5136 
791 .9732 
792.2330 
792  5063 
792.9381 

792  9671 
8106650 
8: 1.051 2 
811  4968 
811  7064 

812.0936 
812.1594 
850  74  p 
861.63  P 
877.7983 

877.8787 
878.2007  P 
878.9720 
879  0194 
879.1001 

879.5507 
882.8895  P 
922.0081  P 
922.0727  P 
929.5168  P 

930.2566  P 
930.8862  P 
931 .4820  P 
931  6282  P 
932.2249  P 

935.1930  P 
936.6295  P 
937.8405  P 
938.0200  P 
938.6249  P 

939  2346  P 
939.8412  P 
948.6855 
950  1121 
950.7327 

950.8846 

952.3178 

952.9413 

971.7381 

973.2342 

973.8852 

976.4481 

977.9594 

978,6170 

988.5778 


80  -A 
200  A 


200  -A 
A 

60  -A 
40  -A 
80  -A 


Coafvniioo 

2p*-2p»(*D*)6d 
2p4  -  2p*(*D*)6d 
2p4  •  2p*(*D*)5d 
2p4  -  2p*(*D*)5d 
2p*-2p*(»D*)4d 

2p4  -  2p*(*D*)4d 
2p4-2p*(*D')4d 
2p4  -  2p*(*D*)4d 
2p4  -  2p*(*D‘)4d 
2p4  -  2p*(*D*)4d 

2s*  2p4  -  2s  2p* 

2s*  2p4  -  2s  2p* 

2s*  2p4  -  2s  2p* 

2s*  2p4-  2s  2p* 

2s*  2p4  -  2s  2p* 

2s'2p4-2s2p* 
2p4-2p»(*D*)3d 
2p4  -  2p*(*D*)3d 
2p4  -  2p»(»D‘)3d 
2p4  -  2p»(*D“)3d 

2p4  -  2p»(»D“)3d 
2p4  -  2p»(*D°)3d 
2p4-2p»(*D°)7s 
2p*-2p»(*D°)6s 
2?4  -  2p*(»P*)3s 

2p4  -  2p*(*P")3s 
2p4  -  2p*(*D°)4d 
2p4  -  2p*(*P»)3s 
2p4  -  2p*(*P")3s 
2p4  -  2p*(»P")3s 

2p4  -  2p*(*P“)3s 
2p4  -  2p*(*D°)5s 
2p4  2p*(*D")3d 
2?4  -  2p*(*D°)3d 
2p4  -  2p*(4S°)7d 

2p4  -  2p’(‘S°)8s 
2p4  -  2p*(*S°)7d 
2p4-  2p»(4S°)7d 
2p4  -  2p»(4S°)8s 
2p4  -  2p*(4S°)8s 

2p4  -  2p*(*D°)4s 
2p4  -  2p»(4S°)6d 
2p4  -  2p’(4S”)7s 
2p4  -  2p*(4S°)6<J 
2p4  -  2p*(4S°)6d 

2p4  -  2p’(4S0)7s 
2p4  -  2p’(«S°)7s 
2p4  -  2p*(4S°)5d 
2p4  -  2p»(4S°)5d 
2P4  -  2p»(4S°)5d 

2p4  -  2p*(4S°)6s 
2p4  -  2p»(4S°)6s 
2p4  -  2p*(4S°)6s 
2p4-  2p*(4S°)4d 
2p4-  2p*(4S°)4d 

2p4  •  2p*(4S°)4d 
2p4  -  2p*(4S°)5s 
2p4  -  2p»(4S°)5s 
2P4  -  2p*(4S°)5s 
2p4  -  2p*(*D”)3s 


8* P-»P* 
8*P-*P* 
e*P-*p* 
8* P-*P* 
**p-»p* 

t»P  sp- 

8*p*p* 

8*P-*P’ 

8*P-»P* 

8*P*P* 

8*P-*P” 
8*P-»F 
8*P-*P* 
8*P-*P* 
g’ P-*P- 

8aP  -  *P* 

g»  p .  aw 

8*P-*P* 
8* P-*P’ 
8*P  -  *P* 

8*P  -  *P° 
8*P-*P° 
■D  -  'D° 
■D-'D" 
8*P-*P“ 

8aP-*P° 
■D  -  'F” 
8aP-*P” 
8aP  -  *P” 

8*  P-*P° 

8*P  -  *P° 

'D  -  'D‘ 
'D  'F° 

'D  -  'Dc 
g3 P  *D“ 

8aP*S“ 
8*P  -  *D° 
8*P  -  »D° 
8*P  *  *S° 
8*P-»S“ 

'D  -  'D° 
8*P  -  *D° 
8aP-aS<' 
8*P  -  »D° 
8»P  -  *D° 

8*  P-’SJ 
8*P-  *S° 

8*P  -  *D° 

8*P - *D° 

8*P  -  *D° 

g3P-3S° 

8»P  -  *S° 

8'*P  *  *S° 

8*P  *D° 
p*p  -  *n° 

8*P  -  *D° 

g3? - *s° 

8*P  -  *S° 

8*P  -  *S° 

8*  p  -  *D° 


Reference* 

2-2  E7 

1- 2  E7 

2- 2  E7 

1  -2  E7 


2-2  E35.E7 

1-0  E35 

1  - 1  E35 

1- 2  E35 

0-1  E35 

2  -  1  E35.E6 

2- 2  E35.E6 

I  -  0  E35.E6 

1  -  I  H35.E6 

0-1  E35.E6 

1- 2  E35.E6 

2  1  E35 

2- 2  E35 

1-0  E35 

I  -  I  E35 

I  -  2  E3J 
0-1  E35 


2  -  2  E35.E6 

2-3  E35 

I  -  o  E35.E6 

1  -  I  E35.E6 

1- 2  E35.E6 

o-l  E35.E6 

2- 2  E35 

2-3  F’5 

2  2  E35 

2-3  E35 

2  1  E35 

1-2  E35 

0-1  E35 

1-1  E35 

0-1  E35 


21  E35.E6 

1  - 1  E35.E6 

0-1  E35.E6 

2-3  E35.E6 


E35.E6 

E35.E6 

E35.E6 

E35.E6 

F.35 
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O  il 


O  I 


He  meat 

Wivelength 

Intensity 

Multiple! 

Cooiifuratjofl 

7enn 

l-l 

References 

O  I 

588. 6549 

80 

5 

2p4-  2p3(*D*)3i 

»*P-*D* 

2-2 

E35.E6 

O  I 

988.7734 

400 

5 

2p4  -  2p3(2D,'>3s 

g'P-’D 

2-3 

E35.E6 

O  I 

990.1269 

80 

5 

2p4-2p2(2D')3j 

g*P  *D' 

I  -I 

E35.E6 

O  I 

990.2043 

200 

5 

2p4-2p*(3D')3* 

g2P-3D* 

1-2 

E35.E6 

O  I 

990.8010 

100 

5 

2p4-2p3<3D,)3s 

8*P-»D* 

0-1 

E35.E6 

O  I 

999.4974 

#0  -A 

7 

2p4-2p‘(3P*)3i 

■D  -  *P* 

2-1 

E35.M23 

O  I 

1025  7618 

500 

4 

2p4  -  2p2(4S')3d 

r*P-’D* 

2-3 

E35.E6 

O  I 

1027.4307 

300 

4 

2p4  -  2p3(4S’)3d 

g*?  3D’ 

I  -2 

E35.E6 

O  I 

1028.1571 

100 

4 

2p4  -  2p,f4S’)3d 

g3P-3D‘ 

0-1 

E35.E6 

O  I 

1039.2304 

400 

3 

2p4  -  2p3(4S*)4j 

8»P-*S* 

2-1 

E35.F.6 

O  I 

1040.9425 

240 

3 

2p4  -  2p3(4S')4s 

r*P-*s* 

I  -I 

E35.E6 

O  I 

1041  6876 

80 

3 

2p4  -  2p,(4S')4s 

gJP-*S' 

0-1 

E35.E6 

O  I 

1152. 1512 

200 

6 

2p4  -  2p2(3D')3s 

‘D  -  'D* 

2-2 

E35.E6 

O  I 

1217.6477 

40  -A 

9 

2p4-2p3(3P*)3s 

■S-'P* 

0-1 

E35.M23 

O  I 

1302.1686  ST 

1000 

2 

2p4  -  2p2(4S')3s 

g’P-’S* 

2-1 

H4.E6.E35 

O  I 

1304.8575  ST 

600 

2 

2p«  -  2p3(4S")3s 

8*P-*S* 

I  - 1 

H4.E6.E35 

O  I 

1306.0286  ST 

200 

2 

2p4-2p3(4S‘)3s 

gJP - JS’ 

0-1 

H4.E6.E35 

O  1 

1355.5977 

100 

1 

2p4  -  2p3(4S°)3s 

g3P  -  ‘S  ’ 

2-2 

E35.E6 

O  1 

1358.5123 

60 

1 

2p4  -  2p3(4S°)3s 

g3P-»S" 

1  -2 

E35.E6 

OXYGEN  II  (O1*),  Z  =  8 
Ground  State  lsz2sz2p3  4S^2  (7  electrons) 
Ionization  Potential  283  240  cm  35.116  eV 


Element 

Wzvelength 

Intensity 

Multiple! 

Configuration 

Term 

/  J 

References 

O  II 

376  693 

10 

2p3-  2p3(3P)5d 

?4S" - 4P 

Si  -Si 

E3 

O  II 

376.745 

10 

2p3-2p2(JP)5d 

«4S--4P 

Si  -Si 

E3 

O  II 

377.045 

10 

2p3-  2p2(3P)5d 

g4S°  -  4D 

Si  -Si 

E3 

O  II 

391.912 

50 

2p3-2p2(3P)4d 

S4S°  4P 

Si-Si 

E3 

O  II 

391 .943 

100 

2p3  -  2p2(3P)4d 

y4S°  -  'V 

Si  -Si 

E3 

O  II 

392.002 

150 

2p3  -  2p3(3P)4d 

g*’6°  -  4P 

Si  -Si 

K3 

O  I! 

392.322 

150 

2p3  -  2p3(3P)4d 

g*S° - 4D 

=Ve  -Si 

F3 

O  II 

403  035 

10 

2p3  -  2p3('D)4d 

2D°  2I) 

Si-Si 

E3 

O  II 

403.087 

10 

2p3  -  2pl(‘D)4d 

’D"  2D 

Si  -Si 

E3 

O  II 

403.273 

10 

2p3-2p3('D)4d 

2D° -  2F 

Si -Si 

E3 

O  II 

403.372 

10 

2p2-2p2('L>)4d 

3D° - 2F 

Si  -Si 

E3 

O  II 

418.598 

50 

2p3  -  2p2(3P)4s 

g4S"-‘P 

Si -Si 

E3 

0  II 

418.812 

10 

2p3  -  2p2(3P)5d 

2D°  -  3F 

Si  -% 

E3 

O  II 

424.577 

10 

2p3-2p3(,D)4d 

2P°  2S 

Si  -  Si 

E3 

O  II 

425.273 

10 

2p3-2p,(,n)4d 

2P°  2P 

Si  -Si 

E3 

O  II 

426.526 

50d 

2p3 -2p4(‘D)4d 

2P°  -  3D 

Si-Si 

F.3 

O  II 

429.557 

100 

2p3  •  2p2(3P)3d 

g4S°  -  2F 

Si -Si 

E3 

O  II 

429.647 

250 

2pJ  -  2p2(3P) 3d 

g4S° - 4D 

Si  -Si 

F.3 

O  II 

429.716 

200 

2p3  -  2p3(3P)3d 

g4S”  -  4D 

Si-Si 

E3 

O  II 

429.918 

250 

3 

2p3  -  2p2(3P)3d 

g4S°  -  4P 

Si  -  Si 

E3 

O  II 

430.041 

300 

3 

2p3-2p2(2P)3d 

g4S”-4P 

Si  -Si 

E3 

O  II 

430.177 

300 

3 

2p3  -  2p3(3P)3d 

g4S° - 4P 

Si  -Si 

E3 

O  II 

436.510 

50 

2p3-2p2(3P)4d 

3D° - 3D 

Si  -Si 

E3 

O  II 

436.649 

10 

2p3  -  2p3(3P)4d 

2D°  -  3D 

Si  -Si 

E3 

.  \  II 

W  il 

Ain  im 
**_i  /  .jjt 

1  Ct\ 

1  JU 

4.(1  *  A.\J  \  1  J  -»U 

20“  -  2F 

Si  -  Si 

E3 

0  II 

437.683 

150 

2p3  -  2p3(3P)4d 

2D°  -  2F 

Si  -Si 

S3 

0  II 

440.552 

150 

2p3  -  2p2(‘D)  3d 

jD- .  jp 

Si  -Si 

E3 

O  II 

440.598 

100 

2p2-2p2(‘D)3d 

2D° - 3P 

Si  -  Si 

E3 

O  II 

442.001 

200 

2p3  -  2o2(‘D)3d 

2D°  -  2D 

Si-Si 

E3 

0  II 

442.048 

200 

2p3-2p3('D)3d 

*D°  -  2D 

Si  -Si 

E3 
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O  II 


O  II 


K  lenient 

MuhiPict 

Configuration 

Term 

J  J 

References 

O  il 

443.681 

10 

2p*  -  2p3(3P)5d 

88 

E3 

<)  II 

445.601 

2p*  •  2p’(*D)3d 

3D* •  »F 

■% 

E3 

O  II 

445.638 

2p3-2p3('D)3d 

3D  3P 

36 

E3 

<)  II 

456  997 

50 

2p3  -  2p3('D)4s 

3P-  -  3D 

36-36 

E3 

»  II 

458  422 

10 

2p3  -  2p*(3P)5s 

»P".»P 

36-36 

E3 

O  II 

464.194 

2p>  •  2p3(3P)4d 

3P“  -  3D 

36-36 

E3 

O  II 

464  310 

2p>  •  2p3(3P)4d 

3P"  -  3D 

•4-36 

E3 

()  II 

464  785 

2p3  -  2p3('D)3d 

jp- . »s 

36-9. 

E3 

<)  II 

465.529 

2p3  -  2p3(3P)4d 

»P- .  »p 

36  -9. 

F.3 

O  II 

465.760 

2p3  -  2p3(3P)4d 

jp  .  lp 

36-36 

E3 

O  II 

467  926 

2p*  -  2p3(3P)4s 

»DJ  -  3P 

36-36 

E3 

()  II 

468.766 

2p3  -  2p3('D)3d 

3P  -  3P 

36-36 

E3 

O  II 

470  408 

2p3  -  2p3(‘D)3d 

»p  .  »d 

36-36 

E3 

()  II 

481.587 

ib 

2p3  -  2p*  (*P)  3d 

3D°  3D 

36-36 

E3 

O  II 

481  635 

,0 

10 

2p3  -  2p‘(3P)3d 

3D”  -  »D 

36-36 

E3 

O  II 

481  704 

10 

2p3  •  2p3l3P)3d 

3D  -»D 

36-36 

E3 

0  II 

481  755 

10 

2p3  -  2p3(*P)3d 

3D°  -  3D 

36-36 

E3 

<)  II 

483.752 

9 

2p3-2p3(3P)3d 

•I)  ->P 

36-9. 

E3 

()  II 

483.976 

9 

2p3-2p»(3P)3d 

»D  3P 

36-36 

E3 

O  II 

484  025 

9 

2p3-2p3(3P)3d 

3D° -  3P 

36-36 

E3 

O  II 

485  086 

8 

2p3-2p‘(3P)3d 

3D°  -  3F 

36  n 

E3 

O  II 

485  465 

10 

8 

2p3-2p3(3P)3d 

•D'  -  3F 

30-36 

E3 

o  i: 

485  51 5 

250 

8 

2p3-2p3(3P)3d 

3D°  -  *F 

36-36 

E3 

C)  !'. 

485.572 

50 

2p3-2p3<3P)  3d 

3D°  -  4I) 

36-36 

E3 

O  II 

485.631 

2p3-2p3(3P)3d 

3D°  -  4I) 

36  -  36 

E3 

()  II 

499.871 

2p3  -  2p*(3P)4s 

3P° .  »p 

36-36 

F.3 

0  II 

500.343 

50 

2p3-2p3(3P)4s 

3P“  ip 

'4  -  9. 

E3 

0  II 

515.498 

250 

17 

2p3  2p3(3P)3d 

3P"  -  »D 

36-33 

E3 

<)  II 

515  640 

r 

2p3  -  2p3(*P)3d 

3P°  3D 

9.-34 

E3 

0  II 

517.937 

E 

16 

2p3  -  2p3(3P)3d 

3P° . 

9.-9. 

E3 

O  II 

518  242 

250 

16 

2p3  2p»(3P)3d 

»p»  »P 

36-36 

E3 

0  II 

537  830 

450 

7 

2s32p3-2s2p4 

3D°  -  3P 

34-9. 

E3 

O  II 

538.256 

500 

7 

2sJ2p3  -  2s2p‘ 

3D  3P 

36-36 

E3 

O  II 

538  318 

7 

2s»2p3  2s2p4 

3D°  -  3P 

36-36 

E3 

0  II 

539.086 

400 

2 

2p3  -  2p3(3P)3s 

g4S° - 4P 

36-36 

E3 

()  I.' 

539.547 

400 

2 

2p3  -  2p3(3P)3s 

g‘S° - *P 

36-36 

E3 

0  II 

539.853 

350 

2 

2p3  -  2p3(3P)3s 

y4S° - 4P 

34-9. 

F.3 

0  II 

555  056 

6 

2p3-2p3('D)3s 

3D°  3» 

36  36 

E3 

0  II 

555.121 

250 

6 

2p3  -  2p3('D)3s 

3D° -  3D 

36-36 

E3 

O  II 

58"  400 

300 

15 

2s3  2p3-2s2p4 

jp»  »P 

9.-9. 

E3 

0  II 

580. 967 

15 

2s32p3-2s2p4 

jp-  »P 

36-36 

E3 

0  II 

600.585 

300 

14 

2p3  -  2p*!’D)3s 

3P°  3D 

36-36 

E3 

O  II 

616  291 

350 

5 

2p3  •  2p3(3P)3s 

3I3°  -  3P 

36-36 

F.3 

0  II 

616.363 

5 

2p3  •  2p2(3P)3s 

3DJ  -  3P 

36-36 

E3 

0  II 

617  051 

* 

2p3 - 2p3(3P)3s 

3D°  -  3P 

34-9. 

E3 

O  II 

644  148 

13 

2s32p3-2s2p4 

3P°  -  3S 

36  -  '4 

E6,E3 

O  II 

672.948 

12 

2p3  -  2p*  (3P)  3s 

ip- . *p 

34-34 

E3 

0  II 

673.768 

350 

12 

2p3  -  2p* (*P) 3s 

jp" . iP 

9.-9. 

E3 

O  II 

718  484 

850 

4 

2s3 2p3  -  2s  2p4 

3D°  - 3 13 

3-  -36 

E6,E3 

0  II 

718.562 

4 

2s32p3-2s2p4 

3 13°  -  3I3 

3.-36 

F.6.E3 

O  II 

739.949 

2s  2p4  -  2s2p3(5S°)3s 

4P  4S“ 

36-36 

E13 

O  II 

740.838 

2s2p4  -  2s2p3(5S°)3s 

4P-4S'> 

34-36 

E13 

()  II 

741 .293 

' 

2s 2p4  -  2s2p3(5S°)3s 

4P  -  4S° 

9.-36 

E13 

O  II 

7%  661 

1 

2s32p3-2s2p‘ 

3P° • »D 

36-34 

F.6.E3 

O  II 

832.762 

1 

2s32p3-2s2p4 

g*S°  - 4P 

34  -  9. 

F.6.E3 

0  I! 

833,332 

1 

2s3 2p3  2s  2p4 

s4s°  -  4p 

34-34 

E6,E3 

0  II 

834  462 

1 

2s3  2p3  -  2s  2p4 

g4s°  -  4P 

34-34 

F.6.E3 

0  II 

1957.49 

10 

2p3(3P)3p-2p»(3P)5s 

4f'°-4P 

34-36 

B16 

0  II 

1960.34 

2p3(3P)3p  -  2p3(3P)5s 

4b°  -  4P 

34-36 

BI6 

0  II 

1962  27 

2p3(3P)3p-2p3(3P)5s 

4D’-4P 

%  -36 

Bl6 

0  II 

1963  86 

2pa(3P)3p  -  2p3(3P)5s 

4D°  -  4P 

36-36 

B16 

U  II 

1964.35 

10 

2p*(aP)3p  -  2pa(*P)5s 

4I3°  -  4P 

34-9. 

B16 
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O  III 


O  III 


OXYGEN  III  (02+),  Z  =  8 
Ground  State  ls*2s22p2  *P0  (6  electrons) 
Ionization  Potential  443  086  cm  54.934  eV 

>k‘<"  W.wk'f.h  T  r M uTu|  ici^  ^====Caa^m^  — ~  -T- 


226  038 
228  893 
228  988 
226.710 
240.979 

241.037 
74!  819 
241 .875 

244  049 

246  265 

247.080 
248  320 
248.538 
248.574 
248  618 

253.548 

255  044 
255.158 
255.302 

256  425 


275.281 

275.366 

275.513 
277.385 

277.514 

279.787 
280.030 
280  116 
280.234 
280  265 

280.328 
280  412 
280.483 
286.038 
295.511 


10 

10 

50 

10 

100  -A 


O  III 

256.460 

1 50  -A  1 

O  III 

256.506 

150  -A 

O  III 

261  027 

200d 

O  III 

262  113 

100 

O  III 

262.289 

10 

O  III 

262.729 

10 

0  III 

262.882 

50 

O  III 

263.692 

|  150 

0  III 

263.728 

200 

O  HI 

263.768 

1  150 

O  HI 

263.818 

1  250 

O  III 

263  861 

!  150 

O  III 

263  903 

10 

O  III 

264.257 

200 

O  III 

264  338 

7j0d 

O  III 

264.480 

300 

O  III 

26u.%7 

250b 

O  III 

266.985 

350 

O  III 

267.030 

350 

O  III 

267  050 

150 

0  III 

267.121 

200 

O  III 

268  451 

50d 

0  III 

271.403 

50 

O  III 

771.523 

50 

O  III 

271  611 

10 

CoofigurMioo 

2»22p2-2s2p3<«P)4p 

2s32p2-2«2p3<«P)4p 

2sJ2pJ-2s2p»!*P)4p 

2s*2p*-2*2,'«(«P)4p 

2p2  -  2p6a 
2p2  -  2p6d 

2s2p3  -  2s2p3(4P)5d 
2s2p*  -  2s2p*(4P)5d 
2sl 2p*  -  2s2p2(2D)3p 
2»,2p*  ■  2s2p2(2D)3p 

2s12p,-2s2p‘(,D)3p 
2p2  -  2p7d 
2p2  -  2p5d 
2p* - 2p5d 
2p2-2p5d 

2p2  -  7p6d 
2p2  -  2p5s 
2p2-2p5s 
2p2  -  2p5s 

2s 2p2  -  2s2p2(4P)4d 

2s2p3  2s7p2(4P)4d 
2i2p3  -  2s2p2(4P)40 
2p2  -  2p5d 
2p2 - 2p5d 
2p2 - 2p5d 

2p2  -  2p4d 
2p2 - 2p4d 
2p2 - 2p4d 
2p2  -  2p4d 
2p2 - 2p4d 

2p2 - 2p4d 
2p2 - 2p4d 
2p2 - 2p4d 

2s22p2  -  2s2p*(4P)3p 
2s22p2-2s2p2(*P)3p 

2s22p2  -  2s2p2(4P)3p 
2s*2p2  -  2s2p2(4P)3p 
2s22p2  -  2s 2p2(4P)3p 
2s22p2  -  2s2p2(4P)3p 
2s2 2p2-  2s2p*(4P)3p 

2s22p2-2s2p2(4P)3p 
2p2  -  2p5s 
2s2p3-2s2p2(‘P)4s 
2s2p3-2s2p2(*P)4s 
2s2p3  -  2s2p2(4P)4s 

2s*2p2  -  2s"’p2(4P)3p 
2s22p2  -  2s2p2(4P)3p 
2s22p2  -  2s2p2(4P)3p 
2p2 - 2p4d 
2p2 - 2p5d 

2p2  -  2p4d 
2p2 - 2p4d 
2p2 - 2p4s 
2p2 - 2p4s 
2p2  -  2p4s 

2p2 - 2p4s 
2p2  -  2p4s 
2p2  -  2p4s 
2p2 - 2p5s 
2p2  -  2p4s 


References 


je*P  -  2D“ 
?2P2S‘ 
f3P  3S* 
■D-3D- 
83P  -  3D° 

j?3P  -  3D- 

SS“-»p 
3S'-3P 
■D  -  ‘P° 

•n-'D” 

•n-'F* 

■D-’F* 
S3P  -  3D” 
83P  -  3D" 
j3P-3D* 

■r>  -  'd° 
s3p-3p“ 

r’p-’P'’ 

p3p-3p° 

ss».sp 

5S” - »p 
3S” - *P 
■D  -  «F° 
'D-'D" 
■I)  3F’ 

*3P-3P° 

^P.3?- 

j?3P  3D 
j?3P-  3D° 
K3P  -  3D° 

j?3P  «D" 
’P  -  3D' 
*3P  -  3D° 
k3P .  sp° 
ff3P .  ap» 

i?»P  3P' 
p3P  3D” 
ju3P-3D° 
p3P- 3D° 
tf3P-3I)° 

/?3P-3D° 
'D-  'P“ 
3S°-5P 
5S°-3P 
5S° - 3P 

r’P-’S" 
£3P-  3S° 
«3P-3S° 

■I)  -  "F° 

'S  -  *p° 

'D-  >D" 

1 D  -  3F° 

S3P  -  3P" 

83P  -  3P° 
S3P-3PP 

p’P  3P° 

S3P  3P° 

;3P  apo 

■S  -  >P° 

■I)  -  'P° 


2-3  F-3 


2-3  H3 
2-3  £3 


2-2  F.3 

0-1  E3 


2-3  £3 

2-2  F.3 

2-1  E3 
0-  I  E3 

1- 2  E3 

2- 2  E3 
0-1  E3 


1- 0  E3 

2- 1  E3 
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O  III 


O  III 


Hcment 

Wi«cWn<ih 

Intenirty 

Multiple! 

Configuration 

Term 

)  • 

J 

References 

O  III 

295.619 

250 

2s2pa  •  2s2p*(*P)3d 

*S* • 5P 

2 

1 

H3 

O  III 

295.657 

300 

2s2p3  -  2s2p*(4P)3d 

‘S‘*P 

2 

2 

E3 

O  III 

295  716 

300 

2s2p3-2s2p3(«P)3d 

»S* • ‘P 

2 

3 

E3 

O  III 

295  944 

150 

2pa  -  2p4d 

IS .  ip- 

0 

1 

E3 

O  III 

296.012 

200 

2s2pa-2s2pa(4P)3d 

‘S* - *D 

2 

3 

E3 

O  III 

296  22 

SOd-A 

2s2ps  ■  2s2pa(aD)3d 

»D* -  aP 

3 

2 

E3 

O  III 

299  275 

lOOd  -A 

2*2pa  -  2s2pa(aD)3d 

aD" -  aD 

3 

3 

E3 

(!  III 

300  455 

ISOd  A 

2s2pa  •  2s2p,(aD)3d 

aD" -  *F 

3 

4 

E3 

O  II! 

303  411 

350 

6 

2pa-2p3d 

g'V  -P 

0 

I 

E3 

(>  III 

303  460 

350 

6 

2pa  ■  2p3d 

gaP-aP“ 

1 

0 

E3 

O  III 

303  515 

350 

6 

2pa  -  2p3d 

*aP-3P° 

1 

I 

r.3 

()  II! 

303  621 

350 

6 

2pa - 2p  3d 

*aP--?° 

I 

2 

£3 

O  III 

303  693 

350 

6 

2pa-2p3d 

g»p.sp 

2 

1 

E3 

O  III 

303  799 

450 

6 

2pa - 2p  3d 

*aP-aP" 

2 

2 

E3 

()  III 

305  596 

400 

5 

2pa - 2p3d 

*aP-aD‘ 

0 

I 

E.3 

O  III 

305.656 

450 

5 

2ps ■ 2p3d 

*aP  aD“ 

I 

2 

E3 

O  III 

305  703 

400 

5 

2pa  -  2p3d 

*aP-aD* 

1 

1 

E3 

()  III 

305  769 

500 

5 

2pa-2p3d 

*3P  -  aD* 

2 

3 

E3 

()  III 

305  836 

400 

5 

2pa  -  2p  3r! 

g3P-aD* 

2 

2 

E3 

O  III 

705  879 

200 

5 

2pa-2p3d 

gaP-aD° 

2 

1 

E3 

O  III 

308.051 

50 

2pa  -  2p  3d 

gaP-'D“ 

I 

2 

E3 

O  III 

308  306 

100 

2pa  -  2p3d 

#aP-aP 

2 

3 

E3 

O  III 

316  967 

150 

2pa - 2p4s 

‘S  -  'P‘ 

0 

I 

E3 

()  III 

317.24 

50d-A 

2s2pa-2s2pa(aD)3d 

aP°  -  aP 

2 

2 

E3 

O  III 

319  996 

150 

2pa  -  2p3d 

■D  -  'P 

2 

I 

E3 

O  III 

320  720 

lOOd-A 

2s2pa  -  2s2p*(aD)3d 

aP°  aD 

2 

3 

E3 

()  III 

320.979 

600 

ii 

2pa  -  2p3d 

■D  -  'F 

2 

3 

E6.E3 

()  III 

328  448 

500 

10 

2pa  -  2p3d 

■D-'D” 

2 

» 

E3 

O  III 

328  742 

450 

2ps - 2p  3d 

'D  •  aF° 

2 

2 

E3 

()  III 

345.309 

500 

15 

2pa  -  2p  3d 

•S  -  'P° 

0 

1 

E3 

O  III 

349  825 

150 

7«2pa  ■  2s2pa(4P)  3d 

aD° -  aD 

3 

3 

E3 

O  III 

349.918 

100 

2s2pa  -  2s2pa(4P)3d 

aD° -  aD 

2 

2 

E3 

0  ill 

349.961 

50 

2s2pJ  -  2s2pa(4P)3d 

aD°  -  aD 

I 

I 

E3 

0  III 

355  137 

300 

2s2pa-2s7pa(‘P)3d 

aD“ -  aF 

3 

4 

E3 

0  III 

355.293 

150 

2s 2p*  -  2s2pa(*P)3d 

aD°  aF 

3 

3 

E3 

()  III 

355.333 

250 

2s2pa  -  2s2pa(*P)3d 

aD”  -  aF 

2 

3 

E3 

0  III 

355  469 

250 

2s2pa  -  2s2pa(*P)3d 

aD“  >F 

1 

2 

E3 

0  III 

356.558 

10 

2s2p*  -  2s2pa(4P)3d 

aD°  -  aP 

1 

0 

E3 

O  III 

356  625 

50 

2s2pa-2s2ps(*P)3d 

*11°  -  *P 

1 

1 

E3 

()  III 

356  725 

100 

2s2pa  -  2s2pa(*P)3d 

aD°  aP 

3 

2 

F.3 

O  III 

356.768 

10 

2s2pa  -  2s2pa(*P)3d 

’D°  -  aP 

I 

2 

E3 

0  III 

359  016 

400 

2s2pa  -  2s2p3(4P)3s 

•S°  ‘P 

2 

3 

E3 

0  III 

359.223 

400 

2s2pa  -  2s2pa(*P)3s 

»S°  -  aP 

2 

2 

E3 

0  III 

359.384 

350 

2s2pa  ■  2s2pa('P)3s 

aS° - aP 

2 

I 

E3 

O  III 

364  739 

150 

2s2pa  -  2s2pa(*D)3s 

aI)°  -  aD 

i 

3 

E3 

O  III 

364.867 

100 

2s2pa  -  2s2pa(aD)3s 

aD°  aD 

2 

2 

E3 

()  III 

364  940 

50 

2s2pa  -  2s2pa(aD)3s 

aD° -  aD 

1 

1 

E3 

0  III 

373.805 

400 

4 

2p*  -  2p3s 

gaP-aP° 

I 

2 

E3 

O  III 

374  005 

400 

4 

2p3  •  2p3s 

gaP  aP° 

0 

1 

E3 

0  III 

374  075 

500 

4 

2p2  -  2p3s 

gaP  -  aP° 

2 

2 

E3 

0  III 

374.165 

400 

4 

2p2  •  2p3s 

gaP  3P° 

1 

1 

E3 

0  III 

374  331 

400 

4 

2pa  -  2p3s 

gaP  -  aP° 

1 

0 

E3 

0  III 

374.436 

400 

4 

2pa  -  2p3s 

gaP  -  aP° 

2 

I 

F.3 

0  III 

379  505 

200 

2s2pa  -  2s2pa(*P)3d 

aP“  -  3D 

2 

3 

E3 

()  III 

379.575 

150 

2s2pa  -  2s 2p* (*P)  3d 

aP“  -  aD 

2 

2 

E3 

O  III 

379  631 

IOC 

2s2pa  ■  2s2p*(4P)3d 

.  sD 

0 

1 

E3 

O  III 

382.21  1 

50d 

2s2pa  -  2sa  2p4f 

3D°  -  D|%) 

3 

2 

E3.K8 

O  III 

382.903 

50d 

2s2pa  -  2sa  2p4f 

3D°  -  G|74| 

3 

3 

E3.K8 

()  III 

387.398 

100 

2s2pa  -  2s2pa(4P)3d 

aP° - aP 

1 

0 

E3 

0  III 

387.482 

I5U 

2s 2pa  -  2s 2pa(*P;3d 

ip“ . sp 

0 

I 

E3 

()  III 

387  639 

200 

7s2pa  -  2s2p*(4P)3d 

ip» .  sp 

2 

2 

E3 

0  HI 

395.558 

600 

9 

2pa  -  2p3s 

'D  •  *P° 

2 

1 

£6,E3 

()  HI 

397.120 

100 

2s2pa  -2s2pa(aI»3s 

Jp"  .  5D 

2 

3 

E3 

0  III 

397.231 

50 

2s2pa-  2s2pa(aD)3s 

aP°  - 

I 

2 

E3 

0  III 

397  310 

10 

2s2pa  -  2s2pa(aD)3s 

jp» .  id 

0 

1 

E3 

50 


O  III 


o  III 
o  III 

o  in 

o  III 
O  III 


O  III 
O  III 
O  III 
O  III 
O  III 


O  III 
O  III 
O  III 
O  III 
O  III 


O  III 
O  III 
O  III 
O  III 
O  III 


O  III 
O  III 
O  III 
O  III 
O  III 


O  III 
O  III 
O  III 
O  III 
O  III 


0  III 
O  III 
O  III 


434.256 

434  646 
434.840 

434.975 

4*0.955 


481  354 
481.381 
481.587 
491.714 
491.980 


507  391 
507.683 
508.182 
525.795 
554.275 


574.065 
597.818 
599.598 
609.705 
610  043 


610.746 

610.850 

658.578 

659.538 

702.332 


702.822 

702.899 

703.850 

705.762 

706.224 


706.298 

707.315 

752.762 

832.927 

833.742 


835.096 
835. I«2 
898.957 


700 

800 


0  III 

1138.545 

100 

O  III 

1149.603 

50 

O  III 

1150.882 

100 

0  III 

1153.773 

150 

0  III 

1476.89 

600 

0  III 

1584.45 

400 

0  III 

1587.87 

400 

0  III 

1590  01 

800 

0  III 

1590.61 

400 

0  III 

1591.33 

600 

0  III 

1660.803 

20 

O  III 

1666.153 

250 

O  III 

1679.06 

400 

O  III 

1760.12 

700 

O  III 

1760.42 

500 

O  III 

1763.22 

700 

O  III 

1764.48 

700 

O  III 

1766.34 

40C 

O  III 

1767.78 

1000 

O  III 

1768.24 

900 

O  III 

1769.32 

400 

o  in 

1771.67 

900 

O  III 

17  72  31 

400 

O  III 

1773.00 

500 

O  III 

1773.85 

500 

O  III 

1779  16 

700 

O  III 

1 781 .03 

600 

He  Li  Be 

B  C  N  O  F 

Ne  Na 

14 


13 

7 

16 

16 


16 

16 


I 

I 

17 


2s2p3-2s2p3(4P)3s 
2s2p*-2s2p*(4P)3s 
2i2p*  -  2s2p3(4P)3s 
2p3  -  2p3j 
2j2p3  -  2s2p*(<P)3j 


2j2p’  -  2s2p3(4P)3s 
2»  2p*  -  2j  2p3(,P)  3i 
2i2p’  -  2s2p3(4P)3s 
2i  2p3  -  2s  2p3(4P)  3d 
2s2p3-2s2pa(4P)3d 


2s32p»-2s2p3 
2s32p3-2s2p3 
2s32p3-2s2p3 
2s32p3  -  2s2p* 

2s  2p3  -  2s32p3p 


2s  2p3  -  2s32p3p 
2s3  2p3  -  2s  2p3 
2s32p3-2s2p3 

2s2p3-2p‘ 

2s2p»-2p4 


2s2p3-2p4 
2s  2p3  -  2p4 
2s 2p3  -  2s32p3p 
2s2p3  -  2s32p3p 
2ss2p3  -  2s2p» 


2s3  2p*  -  2s  2p3 
2s32p3-2s2p3 
2s32p3-2s2p3 

2s2p3-2p< 

2s2p»-2p< 


2s  2p3 - 2p4 
2s2p3-2p* 

2s  2p3  -  2p4 
2s32p3-2s2p3 
2s32p*-2s2p3 


2s3  2p3  -  2s  2p3 
2s32p*  -  2s 2p3 

2s2p3-2p4 
2s  2p3  -  2p4 
2s  2p3  -  2p* 


2s  2p3  -  2p4 
2s  2p3  -  2p4 
2p3p - 2p4s 
2p3p  -  2p4s 
2p3p  -  2p4s 


2p3p  -  2p4s 
2p3p  -  2p4s 
2p3p- 2p4s 
2s32p3  -  2s 2p3 
2s32p3-2s2p3 


2p3p  -  2p4s 
2p3d  2p4f 
2p3p-  2p4s 
2p3d  -  2p4f 
2p3p- 2p4s 


2p3p - 2p4s 
2p3d  -  2p4f 
2p3d  -  2p4f 
2p3d - 2p4f 
2p  3d  -  2p4f 


2p3p  -  2p4s 
2p3p - 2p4s 
2p3d  -  2p4/ 
2p3d  -  2p4f 
2p3d  -  2p4f 


3D*  -  3P 
3D*  -  3P 
3D*-*P 
■S-'P* 
sp^.s? 


3P°  *  3P 

sp-.jp 
sp* .  sp 
3S* - 3P 
3S*  -  3P 


*3P - 3S* 
«*P-3S* 
**P-’S' 
•D-  ‘P* 
3D*  -  3P 


3D*  -  3D 
■S  -  'P‘ 
‘D  -  'D“ 
3D°  -  3P 
3D°  -  3P 


3D"  -  3P 
3D°  -  3P 
3P"  -  3D 
3P°  -  3D 
tf3P-3P’ 


*3P  3P° 
^sp.sp” 

tf3p  -  3P 


O  HI 


H6.EJ 

E6.E3 


3P° - 3P 

1  0 

E31 

3P“  -  3P 

2-1 

E3 

3P°-3P 

0-1 

E3 

3P“-3P 

2-2 

E3 

*P°  >S 

1  -0 

E3 

-  3D° 

0-1 

E6.E3 

*’P  3D° 

1  -2 

E6.E3 

£3P  -  *D” 

2-2 

E6.E3 

j?3P  3D° 

2-3 

E6.E3 

■D°  -  *D 

2-2 

E3 

•P°  -  *D 

1  -2 

E3 

3S° - 3P 

1  -0 

E3 

3S°-3P 

1-1 

E3 

3S°-3P 

1  -2 

E3 

ip .  ip” 

1  - 1 

Bin 

3D  -  3P° 

2-2 

B10 

3D  -  3P° 

1  1 

BIO 

3D  -  3P° 

3-2 

B10 

3D  3P° 

1  0 

B10 

3D  -  3P° 

2-1 

BIO 

i’P-3S° 

1  -2 

E5 

«SP-3S° 

2-2 

E5 

sc  _  ap“ 

1-2 

B10 

SF*  -  G[%] 

3-4 

B10 

3P  -  3P” 

1  -2 

BlO 

3F°  -  G[%] 

2-3 

BlO 

sp.sp" 

2-2 

BlO 

>p .  »r.« 

0-1 

BlO 

3F°-G[%] 

4-5 

BIO 

3F'-G1%] 

3-4 

BlO 

3F<’-G[%] 

3-3 

BlO 

‘D'-G[%J 

2-3 

BlO 

•>p .  »p» 

1  -0 

BlO 

3P  -  3P° 

2-1 

BlO 

5F'-G[%] 

4-4 

BlO 

3F°-F[%] 

2-3 

BIO 

’F°-F[%] 

2-3 

BlO 

K  C»  Sc  Ti  V  Cr  M„  Fc  Co  Ni  Cu  Z„  Ga  Ge  As  Se  B,  Kr 
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.  .  ■-  -  . . - 


O  III 


Me  meat 

^  Wavelength 

Intensity 

o  in 

17*4. *5 

?=== 

600 

O  III 

1789.66 

700 

0  III 

1848.26 

500 

O  III 

1856  62 

500 

0  III 

1872.78 

800 

O  III 

1872.87 

800 

O  III 

1874.94 

800 

O  III 

1920  04 

600 

0  I!’ 

1920  75 

500 

O  III 

'921  52 

500 

O  III 

1923.49 

700 

O  III 

1923  82 

500 

O  III 

i  926  94 

500 

- - - -L 

1 

O  IV 


M  tfcjpfct 

_ Ctnrf^wauon 

2p3d  -  2p4f 

2p3d  -  2p4f 

2p3d  -  2p4f 

2p  3d  -  2p4f 

2p3d  -  2p4f 

Tem 

’F*-Fni] 

■D'-FUkJ 

2D*-D[3A) 

*D-  G(3AJ 
*D*  -  Fl%) 

^4 

3-4 

2- 3 

3- 3 
3-4 
2-3 

2p3d  -  2p4f 

2p3d  -  2p4f 

2p3p  -  2p4s 

SD*-F|*| 

•D  <P* 

’P*-D[3A1 

1  -2 
2-3 

2p3d  -  2p4f 

2p3d  -  2p4f 

2-1 

1-2 

I-I 

2p3d  -  2p4f 

2p3d-2p4f 

2p3d  -  2p4f 

’P'-DISA) 

*P*  -  D[3A  J 
*P*  -  D|3A) 

2  3 

0  1 

1-2 

Irfotlco 


Ground  State  is’2s*2p  (5  electrons) 

1  624  383.8  cm  »;  77.412  eV 


Configuration 

2s’2p  -  2s2p('P°)4p 
2s’2p  -  2s2p(1P°)4p 
2s’2p  -  2p2(‘I3)3d 
2s*2p  -  2s2p(2P°)5p 
2s’2p  -  2s2p(JF‘)5p 

2s 2p*  -  2s2pf3P“)7d 
2s1 2p  -  2s2p(3P'")4p 
2s1 2p  -  2s2p(JP°)4p 
2s  2p2  -  2s2p(2P”)6d 
2s2p2-2s2p(2P“)6d 

2s22p  -  2s  2p(,F'°)4p 
2s22p-2s2p(2P°)4p 
2sl2p  -  2s2p(’P°)4p 
2s*2p  -  2s2p(JP°)4p 
2s22p  -  2s2p(*P°)4p 

2s22p  -  2s2p(2P°)4p 
2s22p  -  2s2p(3P°)4p 
2p  -  6d 
2p  -  Ad 

2s  2p2  -  2s2p(2P°)5d 

2s  2p2  -  2s2p(2P°)5(i 
2s2p2-2s2p(2P”)5d 
2s2p*-2s2p(JP°)5d 
2s  2pJ  -  2s2p(2P°)5d 
2s22p  2s2p('P”)3p 

2s22p  -  2s2p(‘P°)3p 
2p  -  5d 
2p  -  5d 

2sl2p  •  2s2p('P°)3p 
2s22p  -  2s2p(,P°)3p 

2s22p  -  2s2p(,P°)3p 
2s22p  -  2s  2p('P°)3p 
2s 2p2  -  2p2(2P)3n 
2s2p2  -  2p2(2P)3p 
2s2p2  -  2p2(2P)3p 


Term 


g1  P°  2D 
?2P“  2D 
ff2P°  2P 
tf’P"  2D 
jf2P  -2I) 

4P  4D° 
g’P°-'S 
82P°-2S 

<p .  «[)» 
4P-4tr 

g* P°  2D 
f?2P°  2D 
if2P°  -  2D 
«2P°  2P 
g’P°  2P 

g 2P°  -  2P 
-  2P 
g*P°  2D 
je2P°  -  2D 
4P-4P° 

ap.apo 
4P .  ap° 

4P  -  4D° 
4P  -  4D° 
S2P’  2S 

jf2P"  -  2S 
£2P°  -  2I) 
*2P‘ - 2D 
g2P° - 2P 
jf2P°  -  2P 

g‘P° - 2D 
S2P° - 2D 
4P  -  4S* 
4P-4S° 

4P  -  4S° 


1  1 

|  References 

VA  -3A 

F.) 

%  -3a 

E3 

%  --’6 

F8.K8 

■A  ■  fc 

E3 

3A  -3A 

E3 

3A  -7A 

E3 

'h  -  VA 

Ks 

3*  -  Mt 

K8 

3A-5A 

E3 

5A  -3A 

E3 

■A  -3A 

F.3 

%  -3S 

F.3 

%  -3S 

E3 

■A  -3A 

E3 

VA  -  -A 

E3 

3A-3A 

E3 

3A  -  VA 

E3 

VA  % 

E3 

3A-3A 

E3 

3i  -  VA 

E3 

3A  -  39 

E3 

3A-3S 

E3 

3A  -3A 

E3 

3A  -% 

E3 

VA  -Vi 

F.3 

3A  -  -A 

F.3 

■A  -3A 

E3 

3A  -3A 

E3 

■A  -  VA 

E3 

3A  -3A 

F.3 

VA  -3A 

E3 

3A  -3A 

E3 

VA  3A 

E  3 

3A  -  3s 

E3 

3A  -3A 

E3 

52 


O  IV 


O  IV 


TTTT 


Fkmcot 


W*vekafth 


lolenuty 


Mulupiet  : 


Coafi(urmtM>c 


Term 


Retereaccs 


0  IV 

18!  384 

I 

2p  -  5s 

Vi  -Vi 

E3 

O  IV 

185  544 

2 

2p  -  5s 

Vi  -  Vi 

EJ 

O  IV 

186.872 

2 

2s2p»-2p‘(*P)3p 

4I 

Vi  -Vi 

E3 

O  IV 

186  936 

5 

2s2p*  -  2p’(’P)3p 

«P  -  4P 

Vi  -Vi 

E3 

O  IV 

186  982 

I 

2s 2p*  -  2p’(’P)3p 

4P-4F 

Vi  -Vi 

E3 

O  IV 

188  152 

5 

2s2p2-2p2(3P)3p 

4P-4D* 

Vi  -% 

E3 

O  IV 

188.190 

1 

2s  2p*  -  2p3(3P)3p 

4P  -  4D* 

Vi  -Vi 

E3 

()  IV 

191.609 

5d 

2s2p*  -  2s2p(*P*)4d 

4P-4P' 

Vi  -  Vi 

E3 

0  IV 

191  640 

1 

2s2p*-2s2p(‘P*)4d 

4P-4P* 

Vi  -Vi 

E3 

O  IV 

I 91  69! 

5 

2s 2p*  -  2s2p(3P")4d 

4P  -  4P* 

Vi  -Vi 

F.3 

O  IV 

191  752 

10 

2s2pJ  -  2s2p(3P*)4d 

4P-4P* 

Vi  -Vi 

E3 

O  IV 

192  139 

15 

2s 2p*  -  2s2p(3P°)4d 

4P-4D* 

Vi  -Vi 

E3 

o  iv 

192  169 

20 

2s2p*-2s2p(JP*)4d 

4P  -  4D 

Vi  -Vi 

E3 

o  iv 

192  206 

25 

2s 2p*  -  2s2p(2P")4d 

4P  -  4D* 

Vi  -Vi 

E3 

o  iv 

192  244 

10 

2s2p3-2s2p(‘P*)4d 

4P  -  4D 

Vi  -Vi 

E3 

O  IV 

195  863 

60 

2p  -  4d 

<2P*-‘D 

Vi  -Vi 

E3 

0  IV 

1%  009 

90 

2p  -  4d 

g‘P  ■  SD 

Vi  -  Vi 

E3 

0  IV 

1%  348 

Id  -A 

2s2p2  -  2s?p(3P")5d 

»D-‘F 

Vi  -Vi 

E3 

o  iv 

196  435 

Id  -A 

2s2p*  -  2s2p(3P°)5d 

2D  -  2F 

Vi  -Vi 

E3 

o  iv 

200  827 

2  -A 

2s2p2-2p3('D)3p 

2D  -  3F 

Vi  -Vi 

E13 

0  IV 

200  91  5 

2 

2s2p3-2s2p(3P°)4s 

*p .  *p" 

Vi  -Vi 

E3 

o  iv 

200.966 

2 

2s  2p2  -2s2p(3P")4s 

4P  -  4P° 

Vi  -Vi 

E3 

0  IV 

200.995 

5 

2s  2p2-  2s2p(2?°)4s 

4P  ■  4p° 

Vi  -Vi 

E3 

()  IV 

201  022 

1 

2s2p*  -  2s2p(3P”)4s 

4P  -  4P° 

Vi  -  Vi 

E3 

C)  IV 

201  073 

2 

2s2p2-2s2p(3P“)4s 

4P  -  *P° 

Vi  -  9. 

E3 

O  IV 

201  098 

2 

2s2p3  -  2s  2p(3P°)4s 

4P  -  4P” 

Vi  -Vi 

E3 

O  IV 

202.825 

15 

2s*2p  ■  2s2p(3P°)3p 

K.P» . sS 

Vi  -  Vi 

B33 

O  IV 

20j.044 

25 

2s*2p  -  2s2p(3P°)3p 

(f2P’  -  2S 

Vi  -Vi 

B33 

0  IV 

204  708 

Id 

2s2p3  -  2p*(3P) 3p 

3D  -  3D° 

Vi  -Vi 

E3 

0  IV 

204  905 

1  -A 

2s  ?p3  -  2s2p('P°)4d 

ip  iD° 

Vi  -Vi 

E3 

0  IV 

204  996 

1  A 

2s  2p3  -  2s  2p  ( 1 P4  i  4d 

ip .  ip” 

Vi  -Vi 

E3 

O  IV 

205.842 

1 

2p  -  4s 

*3P° • 2S 

%  -  % 

E3 

0  IV 

206  002 

2 

2p  -  4s 

*2P“  2S 

Vi-Vi 

E3 

o  iv 

207.183 

40 

2s3  2p  -  2s2p(2P°)3p 

K3P"  3n 

V,  -4i 

B33 

0  IV 

207.239 

60 

2s22p  -  2s2p(3P°)3p 

k2f  -  2n 

Vi-Vi 

B33 

0  IV 

207.348 

15 

2s3  2p  -  2s2p(2P°)3p 

«2P“  -  2D 

Vi  -  Vi 

B33 

o  iv 

21 I  808 

Id  A 

2s  2p2  -  2s2p(2P°)5d 

2S  -  2P°  9 

Vi-Vi 

E3 

0  IV 

212.578 

5d 

2s  2p2  -  2p2(3P)3p 

an  - 2s°  ? 

Vi-Vi 

E3.K8 

0  IV 

212.974 

lOd 

2s  2p*  -  2s2p(3P“)4d 

2n  2f” 

Vi-Vi 

fsm 

0  IV 

213. 061 

lOd 

2s2p2-2s2p(3P°)4d 

jp 

Vi-Vi 

E3 

0  IV 

213.975 

15 

2s22p  -  2s?p(3P°)3n 

?jp° . jp 

Vi  -Vi 

B33 

0  IV 

214,028 

25 

2s22p  -  2s2p(3P°)3p 

,,*P"  jP 

Vi  -9. 

B33 

0  IV 

214  152 

40 

2s*  2p  -  2s2p(3P’)3p 

«2P"  2p 

Vi-Vi 

B33 

o  iv 

214  205 

15 

2s2 2p  -  2slp(3P°)3p 

xjp  *P 

Vi-9| 

B73 

0  IV 

214.249 

2 

2s  2pJ  -  2s2p(3P°)4d 

2D  3I3“ 

Vi-Vi 

E3 

0  IV 

214  290 

2 

2s 2p3  -  2s2p(3P”)4d 

2D  2D° 

Vi  -  Vi 

E3 

0  IV 

216.960 

1 

2s  2p3  -  2s27f 

2D  JF° 

Vi-Vi 

E3 

0  IV 

221  648 

15 

2s  2p3  -  2p2(3P)3p 

2S  2D  ? 

■A  -Vi 

E3.K8 

()  IV 

222.763 

25 

2s2p2  -  2s  2p('P")  3d 

2d  »n‘ 

Vi-Vi 

E3 

0  IV 

222.777 

15 

2s2pJ  -  2s2p('P°)3d 

2D .  try 

Vi-Vi 

E3 

0  IV 

223,728 

1 

2s  2p3  -  2s2p(2P°)4s 

2D  -  •P0 

Vi-Vi 

E3 

0  IV 

223.84! 

1 

2s  2p2  ■  2s2p(3P°)4s 

1D .  »p“ 

Vi-Vi 

E3 

O  IV 

225.299 

25 

2s  2p2  -  2s2p('P°)3d 

»n  -  jf° 

Vi  -  Vi 

E3 

0  IV 

229.8% 

1 

2s2p2-2p»(3P)3p 

«p.«l)“ 

’A  -  Vi 

E3 

0  IV 

230.040 

1 

2s  2p3-  2p2(2P)3p 

»P  -  2I)° 

Vi-Vi 

F.3 

O  IV 

230.682 

2 

2s  2p2  -  2s  2p(3P°)4d 

2S  -  3P° 

Vi  Vi 

E3 

o  :v 

230.755 

5 

2s2p»  -  2s2p(3P°)4d 

2S  2P” 

9.  -  Vi 

E3 

0  IV 

231 .03 i 

10 

2s 2p2  -  2s2p(JP°)3d 

«p .  «p° 

9i  -  Vi 

B33 

0  IV 

231 .070 

60b 

2s2p2  -  2s2p(3P’)3d 

«p  sp° 

Vi  -Vi 

F.3 

0  IV 

231.101 

40 

2s2p3-  2s2p(3P°)3d 

4P  -  4P° 

Vi  -  9| 

B33 

0  IV 

231.140 

15 

2s  2p2  -  2s  2p  (3P°)  3d 

4P-  4P° 

Vi-Vt 

B33 

O  IV 

231.200 

4d 

2s2p2  -  2s2p(3P°)3d 

4  p  *  4P° 

Vi  -  'A 

B13 

O  IV 

231.239 

40 

2s2pJ  -  2s2p,3P°)2d 

«p.«p° 

Vi-Vi 

Bn 

0  IV 

231.299 

60 

2s 2p2  -  2s 2p(3P°)3d 

4P  ■  4P° 

Vi-Vi 

633 

O  IV 

233.457 

60 

7 

2s 2p3  -  2s2p(2P°)3d 

4P-4n° 

Vi-Vi 

E3 

53 


525 -20fi  0-73-5 


O  IV 


O  IV 


Flciwol 

Wavelength 

lot£l>2lty 

Multiple! 

Configuration 

Terra 

in 

References 

O  IV 

233  4% 

60 

7 

2s 2p*  2s2p(»P*)3d 

<p.«D* 

B33 

O  IV 

233  521 

40 

7 

2S2P1  -  2s2p(,P")3d 

4P-"D* 

%  -49 

E3 

O  IV 

233.56' 

90 

7 

2s2p3-2s2p(3P*)3d 

«p.<D* 

-  Vt 

E3 

O  IV 

233.596 

40 

7 

2s2p»-2s2p(2P*)3d 

"P-'D’ 

E3 

0  IV 

234.98* 

10 

2s2p3-2s35f 

3D-2P 

E.3 

0  IV 

236  071 

2d 

2s2p2-2s2p(3P*)3d 

% 

E3 

O  IV 

238  360 

407 

2p  -  3d 

g2r  3D 

%  -% 

B33 

0  IV 

238  571 

500 

2p  -  3d 

g»P*->D 

%  -'A 

B33 

O  IV 

239.592 

10 

2s  2p3  -  2s2p(,P<l)3d 

*S  -  3P" 

Vi 

E3 

0  IV 

239  935 

1 

2s  2p3  -  2p,(,P)3p 

jp .  iS. 

Vi  -Vi 

E3 

O  IV 

240  079 

2s  2p2  -  2p3(3P)3p 

>p.iS’ 

Vi  -  Vi 

F.3 

0  IV 

242.045 

5 

2s2p,-2s2p(,P’)4d 

*P  -  *D‘ 

Vi  -Vi 

E3 

O  IV 

242.140 

10 

2s  2p3  -  2s2p(aP°)4d 

«P .  »d° 

V.  -Vi 

F.3 

o  iv 

242.183 

1 

2s2p3-2s?p(3P°)4d 

ip .  >D" 

Vi  -  Vi 

E3 

O  IV 

245.7 

2d 

2s2p3-2s27{ 

»p .  aj.-  ? 

Vi  -Vi 

E3.K8 

O  IV 

246.465 

5  -A 

2p*  -  2p3(3P)3d 

«S".<p 

Vi  -  Vi 

E3 

()  IV 

246  503 

10  -A 

2p1-2p»(’P)3d 

4S°-4P 

Vi  -Vi 

E3 

o  iv 

246.563 

15  -A 

2p3  -  2ps(3P)3d 

<s-.«p 

Vi  -Vi 

F.3 

o  iv 

249.223 

10 

2s  2p3  -  2s2p('P°)3d 

sp.sp- 

Vi  -Vi 

E3 

0  IV 

249.365 

15 

2s  2p*  -  2s2p('P°)3d 

ip .  »p- 

Vi  -Vi 

E3 

O  IV 

251  114 

2  A 

2p2  -  2p,('D)3d 

3D°  -  2P 

Vi  -Vi 

EI3 

o  iv 

251  148 

2  -A 

2p2  -  2p3('D)3d 

2DJ  -  3P 

Vi  -Vi 

F.I3 

O  IV 

252  564 

40d  -A 

2p>-  2p*('D)3d 

iD°  »F 

Vi  -% 

F.3 

o  iv 

252.948 

40 

2s2p3-2s2p('P°)3d 

ip.iD" 

'A  -  Vi 

E3 

o  iv 

253.082 

60 

2s2p3  -  2s2p('P°)3d 

iP .  id" 

Vi  -Vi 

F.3 

O  IV 

255.252 

25 

2s2p3-2s2p('P°)3s 

iD-ip° 

Vi  -Vi 

F.3 

O  IV 

255.302 

1  A 

2p2  -  2p,('D)3d 

3D° -  3D 

Vi  -Vi 

EI3 

O  IV 

258. I 16 

5 

2s2p»  -2s2p(3P")3d 

■D  -  »P° 

Vi  -  Vi 

F.3 

0  IV 

258.207 

10 

2s2p»-2s2p(3P")3d 

iD  -  »p° 

Vi  -Vi 

F.3 

0  )V 

260  389 

150 

9 

2s  2p3  -  2s2p(,P")3d 

3 17  ’F 

Vi  -  Vi 

B33 

0  IV 

260  555 

120 

9 

2s  2p3  -  2s2p(3P°)3d 

iD  -  «F" 

Vi  -Vi 

B33 

o  iv 

265  062 

I  -A 

2p3  -  2p3(3P)3d 

iD"  -  id 

Vi  -Vi 

E3 

0  IV 

266.690 

1  -A 

2p3-2p»(»P)3d 

iD"  »F 

Vi  -  Vi 

E3 

0  sv 

266.729 

I  A 

2p3  -  2p3(3P)3d 

3D"  3P  ? 

Vi  -Vi 

F.3 

o  iv 

266.932 

40 

2s 2p*  -  2s2p(3P“)3d 

3I3  -  'D° 

Vi  -Vi 

F.3 

0  IV 

266.967 

25b 

2s2p*  -  2s2p(,P°)3d 

3I)  ,I3° 

Vi  -Vi 

E3 

o  iv 

269  559 

Id -A 

2p,-2p*('D)3d 

ip- . iS 

Vi  -  ‘A 

E3.EI3 

o  iv 

271  990 

40 

2s  2p3-  2s2p(,P°)3s 

4P.«p" 

Vi  •  Vi 

B33 

()  IV 

272.076 

40 

2s2p,-2s2p(3P“)3s 

4P-*P" 

■A  -  Vi 

B33 

o  iv 

272.127 

60 

2s 2p3-  2s2p(,P°)3s 

ip  «P° 

Vi  -Vi 

B33 

o  iv 

272.174 

25 

2s2p3  -  2s2p(,P°)3s 

«P .  «p- 

Vi  -Vi 

E3 

o  iv 

272.273 

40 

2s2p:!  -  2s2p(,P°)1s 

sp  ip- 

Vi  -  Vi 

B33 

o  iv 

272.310 

40 

2s2p!;-  2s2p(’P°)3s 

ip .  ip- 

Vi  -Vi 

B33 

0  IV 

279.456 

5  A 

2p]  2p2('I>) 3d 

ip°  3I3 

Vi  -Vi 

EI3 

0  IV 

279.63! 

150 

4 

2p  -  3s 

?«P"-3S 

■A  -  Vi 

B33 

O  IV 

279.933 

200 

4 

2p  -  3s 

S3P° - *S 

Vi  -  'A 

B33 

o  iv 

282  213 

2 

2s2p3  2s2p(‘P°)3s 

iS .  ip” 

Vi  -Vi 

E3 

o  iv 

285.710 

40 

2s2't,-2s2p(»P°)3d 

iS  ip- 

Vi  -Vi 

B33 

0  IV 

285.834 

60 

2s2pJ-2s2p(3P°)3d 

iS  ip” 

■A  Vi 

B33 

o  iv 

289.292 

10 

2ps  2p,(*P)3s 

4S" . iP 

Vi  -Vi 

E3 

()  IV 

289.469 

5 

2p,-2p»(*P)3s 

4S".ip 

Vi  -  Vi 

F.3 

o  iv 

289.590 

2 

2p2  -  2p,(,P)3s 

4S».ip 

Vi-Vi 

F.3 

o  iv 

289.898 

5 

2p2  -  2p*('D)3s 

ID"  -  3D 

Vi  -Vi 

E3 

0  IV 

289.933 

2 

2p3  -  2pl('D)3s 

»D°  3 13 

Vi-Vi 

E3 

O  IV 

291 .054 

2  -A 

2p3  -  2p3(3P)3d 

ip- .  in 

'A  -  Vi 

F.3 

o  iv 

291.203 

3  -A 

2pJ  -  2p2(3P)3d 

ip- .  id 

Vi-Vi 

E3 

0  IV 

295.051 

2 

2p3  -  2s2p(3P°)4f 

3D° -  2F 

Vi  ~‘h 

F.3 

o  iv 

295  140 

2 

2p3  -  2?  2p(3P°)4( 

»D°  -  3F 

Vi-Vi 

E3 

o  iv 

295.874 

5 

2s 2p3  -  2s2p(’P°)3s 

ip.ip" 

Vi-Vi 

F.3 

O  IV 

299.499 

10 

2s2p3-2s2p(3P”)3d 

ip.ip- 

Vi  -  Vi 

B33 

O  IV 

299.620 

5 

2s2p3-2s2p(»P°)3d 

ip.ip" 

■A  -  Vi 

E3 

0  IV 

299.710 

5 

2s  2p3  -  2s2p(3P°)3d 

ip .  ip“ 

Vi-Vi 

F.3 

o 

299  853 

15 

2s 2p3  -  2s2p(3P°)3d 

ip .  ip« 

Vi-Vi 

B33 

O  V 

3C0.623 

90 

2s 2p3-  2s2p(3P°)3s 

iD  -  ip° 

Vi-Vi 

B33 

O  IV 

306.884 

60 

2s2p3-2s2p(*P°)3s 

iD  -  2P° 

Vi  -  Vi 

B33 

54 


ooooo  coooo  ooooo  oo 


oooo  oooco  oo 


0  IV 


0  V 


Flemc*** 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

1  J 

References 

O  IV 

1084.184 

40 

..... 

' 

2s2p(2P°)3d-2s2p(sF)4f 

4P“  -  4D 

99-39 

B33 

0  IV 

1 164.320 

25 

2s2p(1P")3d-2s2p(1P*).  < 

2F-»G 

99-39 

B33 

0  IV 

1164.545 

40 

2s2p(2P°)3d  -2s2p(,P°)4f 

»p.«G 

%  -  If. 

B33 

O  IV 

1167.532 

10 

2s2p(,P°)3d  -  2s2p(3P°)4f 

2F°  -  *C, 

99-39 

B33 

O  IV 

1169.160 

2 

2s2p(2P“)3d  -  2s2p(2P°)4f 

*F* -  *G 

39  -99 

B33 

O  IV 

1211.043 

5 

2s2p(2P“)3d  -  2s2p(2P°)4f 

2P‘  -  2D 

99  -39 

B33 

O  IV 

1213.035 

60 

2s2p(2P°)3d  -  2s2p(2P°)4f 

2P° .  ip 

39  *6 

B33 

0  IV 

1213.196 

40 

2s2p(5P°)3d  -  2s2D(,P°'4f 

2P° .  id 

99-99 

B33 

()  IV 

1338.612 

200 

2s2p,-2pa 

lP  -  2D“ 

9.  -39 

B33 

O  IV 

1342.992 

120 

2s2p2-2p3 

2P  JD° 

99  -39 

B33 

O  IV 

1343.512 

275 

2s  2p2  -  2p3 

ip .  id° 

%  -  % 

B33 

O  IV 

1397.20 

10 

2s,2p-2s2p1 

g2P° - 4P 

59  -99 

B33 

O  IV 

1399  774 

25 

2s2  2p  -  2s2ps 

g2P°-4P 

9.-9. 

B33 

O  IV 

1401.156 

60 

2s22p-2s2p2 

g2P° - 4P 

99-99 

B33 

O  IV 

1404.812 

15 

2s*  2p  -  2s  2p2 

g3P"-4P 

99-99 

B33 

0  IV 

1407.386 

25 

2s*  2p  -  2s  2p2 

g2P° - 4P 

39-’/. 

B33 

O  IV 

1604.620 

5 

4f-6g 

*F°  -  K3 

99  -39 

B33 

o  iv 

1604.901 

10 

4f-6g 

*F° -  *G 

%  -39 

B33 

O  IV 

1639  430 

15 

4s  -  5p 

2S  2P° 

99-39 

B33 

()  IV 

1639.842 

'0 

4s  -  5p 

2S  -  *P° 

99-99 

B33 

OXYGEN  V  (04+),  Z  =  8 
Ground  State  Is2 2s2  JS0  (4  electrons) 
Ionization  Potential  918  657  cm  113.8%  eV 


Element 

Wavelength 

Intensity 

|  Multiple!  {  Configuration 

Term 

J  J 

References 

O  V 

122.128 

in 

r 

2s  2p  -  2p(2P°)5p 

3p° . 3p 

2-2 

E3 

O  V 

122.372 

10 

2s2p-2p(IP°)5p 

2P°  -  3D 

2-3 

F.3 

0  V 

124.6159 

200 

2s*  -  2s5p 

g’S  -  'P° 

0-1 

Bll.F.3 

O  V 

128.235 

2s2p-2s7d 

3P°  3D 

1-2 

F3 

O  V 

128.297 

2s  2p  -  2s  7d 

3P°  -  3D 

2-3 

F3 

0  V 

131.750 

2s2p-2s6d 

’P"  3D 

1-2 

1.3 

O  V 

n 

2s2p-2s6d 

3P"  -  5D 

2-3 

E3 

()  V 

2s 2p  -  2p(2P°)4p 

3p°  .  3p  | 

0-1 

E3 

O  V 

132.851 

2s2p  -  2p(*P°)4p 

3P°  -  3P 

2-2 

F.3 

O  V 

132.885 

I  10 

2:,2p  -  2p(2P°)4p 

3pu . 3p  ! 

2-1 

F3 

O  V 

133.328 

2s2p  -  7pl2I’  l4p 

3p°  .  3S  j 

1  1 

F.3 

O  V 

133.395 

2s 2p  -  2p(2P“)4p 

3p° . 3§ 

2-1 

F3 

()  V 

133.521 

2s 2p  •  2p(2P")4p 

=  P!  -  ’I) 

2-3 

F3 

O  V 

135.5232 

2s'  2s  4p 

tf'S-'P1' 

0-1 

Bl  1  ,E3 

O  V 

138.0255 

2s  2p  -2s5d 

3p°  .  3| ) 

0  I 

B1I.E3 

O  V 

138.0510 

2s2p-2s5d 

3p»  .  3D 

1-2 

BII.E3 

o  v 

138.0514  P 

70 

2s  2p  -  2s  5d 

ip«.3D 

1  I 

o  v 

138.1089 

2s2p-2s5d 

3p°  -  3D 

2-3 

O  V 

138  1095  p 

2s  2p  -2s5d 

3p° -’D 

2-2 

B1I.K8 

o  v 

1 39.0289 

7s2  -  2p(2P  )3d 

g’S-'P“ 

0  1 

Bl  1  ,F,3 

O  V 

140.045 

10 

2s 2p  -  2s 5s 

3P°  3S 

1  -  1 

F3 

O  V 

140.109 

2s 2p  -  2s 5s 

3P  -  3S 

2-1 

F.3 

O  V 

142.12 

10 

2s2p-2s7d 

'P°- 'D 

1-2 

C2,K8 

O  V 

144.802 

2p2-2p5d 

3p  -  3D° 

1  -2 

F3 

O  V 

144.837 

2p2-2p(2P°)5d 

3P  -  3D° 

2-3 

E3 

0  V 

146.345 

100 

2s2p  •  2s  6d 

‘P°-  >D 

1  -2 

E3 

O  V 

147.261 

2s 2p  -  2p(2P°)4p 

■P°- ‘D 

1-2 

F.3 

0  V 

149  034 

2p2-2p(2P°)5d 

’!)  -  >D° 

2-2 

F3 

O  V 

149.078 

2s2r  -  2p(2P°)4p 

lP°- 'P 

1  -  I 

S3 

()  V 

151.4470 

1 

2s  '.p  -  2s  4d 

3P°  -  3D 

0-  1 

B11.E3 

He  men  t 

Wavelength 

Intensity 

Multiple! 

Configuration 

Tenn 

j  - ) 

References 

O  V 

151  4772 

300 

2s2p  -  2s4d 

*P*  -  *D 

1  -2 

B1I.E3 

0  V 

151.4782  F 

100 

2s2p-2s4d 

*P°  -  *D 

1  ■  1 

Bll.KS 

0  V 

151  5465 

330 

2s2p-2s4d 

*P*  -  *D 

2-3 

B11.E3 

()  V 

151.5476  P 

100 

2s2p-2s4d 

JF  -  lD 

2-2 

Bll.KS 

()  V 

1 53.5*516 

200 

2s  2p  -  2s  5d 

*P°  •  *D 

1  -2 

BI1.E3 

O  V 

156.1189 

100 

2s  2p  -  2s  4s 

*P“ - >S 

0  1 

B11.E3 

0  V 

156.1521 

150 

2s  2p  -  2s  4s 

*P  -  *S 

1  -1 

B11.E3 

()  V 

156.2269 

200 

2s  2p  -  2s  4s 

»P° - *S 

2-1 

BI1.E3 

0  V 

158.813 

lOGd 

2p5  ■  2p(’F)4d 

*P  -  »P’ 

1  -0 

E3 

O  V 

158.926 

150 

2p,-2p(,P°)4d 

*P-*Pa 

2-2 

E3 

0  V 

159.343 

250 

2ps  -  2p(5F)4d 

3P  -  *D* 

1  -2 

E3 

O  V 

159.380 

250 

2ps-2p!JF)4d 

lP  -  *D° 

2-3 

E3 

0  V 

160.141 

10 

2p*  -  2s  6p 

»P . 

2-2 

E3 

()  V 

162.494 

250 

2p3  2p(,P°)4d 

■D-'F 

2-3 

E3 

0  V 

164.1766 

150 

2p*-2s6f 

•  D-'F 

2-3 

BII.E3 

0  V 

164.5739 

500 

2s  2p  -  2p(sP°)3p 

»P“ . »P 

1  -2 

Bll 

()  V 

164.5887 

750 

2- "Ip  -  2p(,P°)3p 

3P°  -  »P 

0-1 

Bll 

0  V 

164.6256 

200 

2s 2p  -  2p(*P°)3p 

>P“.»P 

1  - 1 

Bll 

o  v 

164.6570 

330 

2s2p  -  2p(*F)3p 

«P“ . »P 

2-2 

Bll 

0  V 

164.7087 

300 

2s 2p  -  2p(’P°)3p 

«F.sp 

2-1 

Bll 

O  V 

164.986 

150 

2p*  -  2p(*F)4d 

'D  -  *D° 

2-2 

E3 

()  V 

166.1128 

200 

2s  2p  -  2p(,P°)3p 

»P“ - ‘S 

0-1 

BI1.E3 

0  V 

166  1504 

250 

2s2p-2p;1P°)3p 

iP» .  »s 

1  - 1 

BII.E3 

o  v 

166.2351 

300 

2s 2p  -  2p(*F)3p 

*F  »S 

2-1 

BII.E3 

O  V 

1 67  .‘•883 

400 

6 

2s2p  -  2p(*P°)3p 

jp° .  *d 

2-3 

Bll 

0  V 

167.9910 

300 

6 

2s 2p  -  2p(*P°)3p 

»P°  *D 

1  -2 

Bll 

O  V 

168  0084 

250 

6 

2s 2p  -  2p(,P°)3p 

ip”  3D 

0-1 

Bll 

o  v 

168.0469 

200 

6 

2s 2p  -  2p(’P°)3p 

>P°  »D 

1-1 

Bll 

O  V 

168.0776 

200 

6 

2s  2p  ■  2p;*P°)3p 

*P° - »D 

2-2 

Bll 

0  V 

170.2194 

330 

2s  2p  -  2s  4d 

■F-'D 

1  -2 

BI1.E3 

0  V 

172.169 

700 

2 

2s*  -  2s 3p 

?'S-'P° 

0-1 

Bll 

o  v 

174.560 

150 

2s 2p  -  2s4s 

■P°-'S 

1  -0 

Bll 

o  v 

178.713 

150 

2p*  •  2p(JP°)4d 

■S  'P° 

0-1 

E3 

o  V 

182.205 

150 

2s 2p  -  2p(*P°)3p 

■F  -  'S 

1-0 

Bll 

o  v 

185.745 

500 

12 

2s  2p  -  2p(’P°)3p 

*p°  -  *r> 

1  -2 

Bll 

0  V 

191.397 

10 

2p’  -  2s  4p 

•p  »p- 

0-1 

E3 

o  V 

191 .458 

100 

2p3  -  2s 4p 

3p  Jp- 

1-2 

El 

o  V 

191 .556 

150 

2p* - 2s4p 

3P  -  3p° 

2-2 

E3 

0  V 

192.751 

600 

5 

2s  2p-  2s  3d 

•P'-’D 

0-1 

Bll 

o  v 

192.799 

700 

5 

ls2p  -  2s  3d 

JP"  3D 

1-2 

Bll 

o  V 

192.906 

800 

5 

2s  2p  -  2s  3d 

>P“ - *D 

2-3 

Bll 

o  v 

193.003 

300 

2p*-2s4f 

‘D-'F 

2-3 

Bll 

o  V 

194.593 

420 

11 

2s 2p  -  2p(lP°)3p 

•p.-'p 

1  -  1 

Bll 

o  V? 

198  031 

150 

E3 

o  v 

202.161 

300 

14 

2p,-2p(JP°)3d 

»p  3p° 

0-1 

BI1.E3 

o  V 

202.191 

300 

14 

2p*-2P(*P°)3d 

3P  »p° 

1  -0 

E3 

O  V 

202.224 

300 

14 

2p,-2p(lP°)3d 

3P.3P“ 

1  - 1 

Bll ,  K  3 

o  v 

202.283 

300 

14 

2p»-  2p(*P“)3d 

3P.*P" 

1  -2 

B1I.E3 

o  V 

202.334 

300 

14 

2pJ  -  2p(’P°)3d 

3P  -  3p° 

2-1 

BI1.E3 

0  V 

202.393 

380 

14 

2pa  -  2p(*P°)3d 

3p.»p» 

2-2 

B1I.E3 

0  V 

203.783 

330 

13 

2p»-2p(»P°)3d 

3p  .  jd° 

0-1 

E3 

o  V 

203  821 

380 

13 

2pJ  -  2p(lP°)3d 

3P.»D” 

1  -2 

El 

o  v 

203.851 

330 

13 

2p*  -  2p(’P°)3d 

»p  3n° 

1  1 

F.3 

O  V 

203  890 

420 

13 

2pJ  -  2p(lP°)3d 

3p  .  3D° 

2-3 

E3 

O  V 

203.935 

330 

13 

2pl  -  2p(*P°)3d 

’P  -  ‘D" 

2-2 

E3 

0  V 

205.105 

150 

2p*  -  2p(’P°)3d 

ID  -  'P° 

2-1 

Bll 

O  V 

207.794 

550 

16 

2p’  -  2p(’P°)3d 

■D-'F 

2-3 

Bll 

O  V 

215.040 

380 

4 

2s2p - 2s3s 

3P  -  *S 

0-1 

Bll 

o  v 

215  103 

420 

4 

2s2p  -  2s3s 

>P“ - ’S 

1  -1 

Bll 

O  V 

215.245 

500 

4 

2s  2p  -  2s  3s 

ip  3S 

2-1 

Bll 

0  V 

216  018 

500 

15 

2pJ  -  2p(’P°)3d 

■D-’D'’ 

2-2 

Bll 

o  v 

220.352 

800 

10 

2s2p - 2s3d 

•P'  -  lD 

1  -2 

Bll 

o  V 

222.235 

200 

2pl -  2s 4p 

*S  -  >F 

0-1 

Bll 

O  V 

227.372 

300 

2p*  -  2p(*P°)3s 

sp  .  3p° 

1  -2 

Bll 

0  V 

227.469 

300 

2pJ-  2p(5P°)3s 

3p  .  3p° 

0-1 

Bll 

O  V 


o  v 
o  v 
o  v 
o  v 

O  V 

O  V 
O  V 
O  V 
O  V 
O  V 

O  V 
O  V 
O  V 
O  V 
O  V 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


O  V 
O  V 
O  V 
O  V 
O  V 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


O  V 
O  V 
O  V 
O  V 
O  V 

O  V 
O  V 
O  V 
O  V 
O  V 

O  V 
O  V 
O  V 
O  V 
O  V 

O  V 
O  V 
O  V 
O  V 
O  V 


227.51 1 

227.549 
227.634 
227.689 
231.070 

231.823 

248.459 

265.550 
270  982 
286.448 

341.391 

343.168 

382.757 

390.755 

413.30 

414.612 

438.197 

439.517 

447.226 

447.356 

469.150 

481.14 

509.415 
529.20 
561.959 

562.080 

566.232 

604.416 

627.225 
627.351 

627.636 

629.730 

654.207 

654.712 

655.039 

662.928 

668.225 
669.628 
677.968 
678.612 

679.136 
681.27 
715.955 

716.137 
716.553 

728  733 
739.84 
752  019 
758.67S 
759.441 


760.228 

760.445 

761.128 

762.003 

774.518 

784.795 
788  577 
1055.451 
1058.149 
1058.998 

1059.930 
1060.380 
1218  406 
1243.801 
1371.292 


O  V 


380 

300 

300 

300 

380b 

380 

330 

250 

10 

330 

10 

40 

20 

120 

160 

40 

20 

120 

I20h 

160 

40 

240 

120 

240w 


120 

80 

280 

80 

160 

200 

1000 

80 

120b 

200 

40h 

40 

200 

80 

120 

160 
480 
1 20b 
120 
200 

320 

40h 

40b 

840 

800 

760 

880 

800 

840 

720 

80 

40h 

200 

120 

80 

80 

80 

40 

40 

800 


3 

3 

3 

3 

3 

3 

8 


2p*-  2p(*P*)3t 
2)>*-2p(*n3* 
2p*-2j>  (*!"*)  3t 
2p»-2p(«P*)3« 
2p*-2p(*F)3s 

2p*-2p  (*P*)  3d 
2s2p-2s3s 
2p*-2p(*P*)3f 
2p*-  2»3p 
2p* -  2s  3p 

2p*-2s3p 
2s  3s  -  2s  6p 
2s  3p  -  2s  6d 
2s  3s  -  2s  5p 
2s 3d  -  2s6f 

2s  3s  -2s  5p 
2s  3d  -  2s6f 
2s  3p  -  2s  5d 
2s 3p  -  2s3d 
2s  3p  -  2*  5d 

2s  3p  -  2s  5s 
2s  3d  -  2s  5f 
2s  3d- 2s  5f 
2s  3s  -  2s  4p 
2p(*F)3s-2p(*F)4p 

2p(*F)3s-2p(*F)4p 
2s  3s  -  2s4p 
2s3p-2s4d 
2s  3p  -  2s4d 
2s3p  -  2s 4d 

2s3p  -2s4d 
2s*  -  2s  2p 

2p(*P“)3d  -  2p(*F)4f 
2p(*P°)3d  -2p(*P°)4f 
2p(*F)3d-2p(*F)4f 

2s 3p  -  2s4s 
2s2p-2p* 
2s2p-2p* 
2p(*F)3d-2s6g 
2ppr)3d-2s6g 

2p(*F)3d-2s6g 
2s3d  -  2s4f 
2s 3p  -  2s4s 
2s  3p  -  2s  4s 
2s  3p  -  2s  4s 

2s 3d  -  2s4f 
2s  3d  -  2s 4p 
2p(*F)3d  -  2p(*F)4f 
2s2p-2p* 
2s2p-2p* 

2s  2p  -  2p* 

2s2p-2p* 

2s  2p  -  2p* 

2s  2p  -  2p* 

2s2p-2p* 

2p(*F)3d-2s6g 
2s  3p  -  2p(*F)3p 
2s  3p  -  2p(*F)3p 
2s 3p  -  2p(*P°)3p 
2s  3p  -  2p(*F)3p 

2s 3p  -  2p(*F)3p 
2s  3p  -  2p(*P°)3p 
2s*  -  2s  2p 
2s  4s  -  2s  5p 
2s  2p  -  2p* 


sp.sp* 

*P-*F 

sp.sp. 

sp.sp. 

■D-'F 

SS-*F 

■F-'S 

■S-‘F 

sp.sp. 

■D-'F 

■S-'F 
*S-*F 
■F-'D 
*S  -  *F 
*D-*F 

■S-'F 

■D-'F 

■F-'D 

*F-*D 

*F-*D 

*F-*S 
*D-*F* 
■D-'F 
*S  *F 
*F-*D 

*F-*D 
■S-'F 
■F-'D 
*F  -  *D 
*F-»D 

■>v .  sD 

g 'S  'P“ 
*F-*G 
*F° -  *G 
*F-*G 

■F  'S 
*F-'D 
*P’ - ‘D 
*F-*G 
*F-*G 


2-2 

1-1 

1-0 

2-1 

2-1 

0-1 

1-0 

0-1 

2-2 

2-1 

0-1 

1-2 

1-2 

1-2 

3-4 

0-1 

2-3 

1-2 

1-2 

2- 3 

2-1 

3- 4 
2-3 
1-2 

1-2 

2-3 
0-1 
1  2 
0-1 
1-2 

2-3 

0-1 

2- 3 

3- 4 

4- 5 


10 

1-2 

2-2 

2- 3 

3- 4 


Bll 

Bll 

Bll 

Bll 

E: 

Bll 

Bll 

E3 

EJ 

Bll 

EJ 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 


-  *G 

I  4 -5 

Bil 

*D  *F 

3-4 

Bll 

>F-*S 

0- 1 

Bll 

*P"-*S 

1-1 

Bll 

*F-*S 

2-1 

Bll 

■D  -  <F° 

2-3 

Bll 

*D  -  *P” 

3-2 

Bll 

■F-'G 

3-4 

Bll 

*F  -  *P 

1-2 

Bll 

*F  -*P 

0-1 

Bll 

*F-’P 

1-1 

Bll 

*F-*p 

2-2 

Bll 

*F-»P 

1  -0 

Bll 

*F-*P 

2-1 

Bll 

■P”  -  'S 

1  -0 

Bll 

■F-  *G 

3-4 

Bll 

■F  -  *8 

1  -0 

Bll 

*F  *D 

2-3 

Bll 

*F  -  *D 

1-2 

Bll 

*F  -  *D 

2-2 

Bll 

*F  ■  *D 

0-1 

Bll 

*P° - *D 

1-1 

Bll 

f'S-*P" 

0-1 

Bll 

*5>  -  *F 

1-2 

Bll 

■F  -  'D 

1  -2 

Bll 

Bll 

Bll 

Bll 

Bll 

Bll 
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O  V 


O  VI 


OXYGEN  VI  (Os+),  Z  =  8 
Ground  State  Is2 2s  2S„2  (3  electrons) 
Ionization  Potential  1  114  008  cm  138.116  eV 


Foment 

Wavelength 

Intensity 

- 

t, _ - — - — 

O  VI 

93  03 

>00 

Term 

O  VI 

•>3.84 

150 

2s  -  1 0p 

g*S  .  2p° 

0  VI 

95.02 

200 

2s  -  9p 

g*S  -  »P“ 

O  VI 

96.78 

250 

2s  -  8p 

tf’S-’P” 

0  VI 

99.68 

250 

2s  -  7p 

*2S  -  2P° 

0  VI 

2s  -  6p 

x’s  -  2p° 

101.57 

100 

2p-  I  Id 

0  VI 

102.30 

150 

n>- .  jd 

0  VI 

103.26 

200 

2p  -  IOd 

0  VI 

KM. 67 

250 

2p  -  9d 

2p° 

O  VI 

1 04.81 1 

350 

2p  -  8d 

2s  -  5p 

2P°  JD 
g*S  2P” 

O  VI 

106.79 

300 

2p  -  7d 

O  VI 

110  148 

120 

2P°  -  2I) 

o  vi 

110  220 

250 

2p  ■  6d 

2P°  2D 

O  VI 

150 

2p  -  6d 

2P-D 

o  vi 

115.824 

350 

2p  -  6s 

2s  -  4p 

2P“ - 2S 
g* s  -  2P” 

0  VI 

116.347 

120 

2p-5d 

0  VI 

1 16.419 

250 

2P”  2D 

o  vi 

300 

2p  -  5d 

2P°  -  2D 

O  VI 

129  786 

150 

5 

2p  -  5s 

2P°  2S 

o  vi 

129  872 

250 

5 

2p  -  4d 

2p  -  4d 

2P”  2D 

2P° .  tD 

0  VI 

132.219 

I0G 

2p  -  4s 

o  vi 

132.312 

200 

2P° - 2S 

o  vi 

1 50.089 

500 

2p  -  4s 

2P  -  2S 

o  vi 

250 

2 

2s  -  3p 

g*s  -  2P» 

o  vi 

172.935 

950 

4 

2s  -  3p 

2p  -  3d 

jf2S  -  2P“ 

2P» . 2o 

o  vi 

■i  ii 

2p  -  3d 

o  vi 

183.937 

■ 

3 

0  VI 

184.117 

2p  -  3s 

jpo  2S 

O  VI 

447.712 

2p  -  3s 

2P" - 2S 

O  VI 

447.840 

10 

3s  -  4p 

2S  -  2P” 

3s  -  4p 

2S  jpo 

0  VI 

498.090 

I0d 

3p  -  4d 

o  vi 

498.431 

irw 

2P°  ID 

O  VI 

3p  -  4d 

2P”  .  2D 

O  VI 

519  723 

200d 

o  vi 

1031.912 

850 

3d  -  4f 

2D  .  2{.» 

2s  -  2p 

g’S  -  2P 

O  VI 

1037  613 

750 

| 

2s -2p 

g*s  -  2PC 

i 


m 

References 

33-33 

P9 

■A  -33 

PS 

■A  -33 

PS 

33  -% 

PS 

33  -33 

P9 

33  -33 

PS 

33-33 

PS 

33-33 

PS 

33-33 

PS 

‘A  -  33 

E3.P9 

33  -33 

PS 

33  -33 

E3.PS 

33  -33 

E3.FS 

%  -  33 

PS 

33-33 

E3.PS 

■A  -33 

E3.PS 

33  -33 

E3.PS 

%  -  ‘A 

PS 

33  -33 

E3.PS 

33-33 

E3.PS 

%  -  33 

E3.PS 

%  -  % 

E3.PS 

'A  % 

E6.PS.E3 

■A  -  % 

E6.PS.E3 

33-33 

E6.E3 

33-33 

E6.E3 

■A  -  % 

E6.E3 

%  -  'A 

E6.E3 

33-33 

E3 

■A  -  33 

E3 

33-33 

E3 

%  -33 

E3 

33-33 

E3 

33-73 

E3 

’A  -33 

E3 

'A  -  -A 

E3 
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O  VH 


O  VIII 


O  VIII 


O  VIII 


Hcraent 

Wav-length 

i 

Intensity  | 

■ 

Multiple! 

C'onfijurmUofl 

Term 

in 

References 

O  VIII 

200  15  P 

3-5 

C-2 

O  VIII 

283.83  P 

4-9 

r.2 

O  VIII 

292  8  P 

3-4 

G2 

0  VIII 

50}  69  P 

4-8 

G2 

O  VIII 

}}8  19  P 

4-7 

G2 

0  VIII 

409  97  P 

4-6 

G2 

0  VIII 

474  54  P 

5-10 

G2 

O  VIII 

514.80  P 

5-9 

G2 

O  VIII 

584.05  P 

5-8 

G2 

O  VIII 

632  7  P 

4-5 

G2 

O  VIII 

726.6  P 

5-1 

G2 

O  VIII 

729.61  P 

6-11 

G2 

O  VIII 

800.8  P 

6-10 

G2 

0  VIII 

922  6  P 

6-9 

G2 

0  VIII 

1164  8  P 

5-6 

G2 

0  VIII 

1171  5  P 

6-8 

G2 

o  v:ii 

1931  8  F 

6-7 

G2 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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FLUORINE  I  (F°‘),  Z  =  9 
Ground  State  Is’2s*2p*  (9  electrons) 

Ionization  Potential  140  524.5  cm  17.422  eV 


coolxuniioa 

2s32p‘-2s2p* 

2s32ps  -  2s  2p* 

2pJ-  2p4('S)3* 

2p*  2p4('S)3s 

2p*  -  2p4(3P)5d 

Term 

S3P  -  3s 
*3P-  3s 
g2 P°  -  3s 
g3r  -  3s 
g3r  -  4p 

FT  j 

Vi  -  VS 
w  •  vs 
Vi  -  vs 
■a-vs 

Vi  -Vi 

Reference* 

Kl 

Ks 

Pi.Ls 

P3.L8 

L8 

2p*-2p':3P)5d 

2p‘  2p4(3P)5d 
2p‘-2p4(3P)5d 

2p*  -  2p4(3F)6s 

2p5  -  2n4(3P)6s 

g3 pj - 4p 
g3r  -  3d 
«3p°-4p 

g2 p° - 3p 
?3p-  4p 

w  -  vs, 
Vi  -Vi 
Vi  -Vi 
Vi  -Vi 
Vi  -Vi 

L8 

L8 

L8 

L8 

L8 

2ps  -  2p4(3P)4d 

2ps  -  2p4(3P)4d 

2ps  -  2p4(3P)4d 
2p3-2p4(3P)4d 

2ps  -  2p4(JP)4d 

*3P°  3p 

g3r  -  4p 
*3P" - 4p 
/?3P“  -  3p 
*3P” - 4p 

Vi  -Vi 
Vi  -Vi 
Vi  -Vi 
Vi  -  Vi 
Vi  -  Vi 

L8 

L8 

Ls 

L8 

L8 

2p*  -  2p4(3P)4d 

2ps  -  2p4(3P)4d 

2ps  -  2p4(3P)4d 

2ps  -  2p4(3P)4d 

2ps  •  2p4(3P)4d 

«3P° - 3D 
tf2P”  -  3D 
*3P°  • 4F 
j?3P° • 4P 

S2P°  4p 

Vi  -Vi 
Vi  -Vi 
Vi  -  Vi 
Vi  -  Vi 
‘A  -  Vi 

1.8 

1.8 

L8 

Lte 

1.8 

2p3-2p4(3P)5s 

2p*  -  2p4(3l*)4d 

2ps  -  2p4(3P)5s 

2ps  -  2p4(3P)5s 

2p;  -  2p4(3P)5s 

*3P°  -  »P 
*2P°  •  4D 
g3P"  -  3P 
*3P*  3P 
*3P°  -  4P 

Vi  -  'k 
'/i  -  Vi 
Vi  -Vi 
Vi -Vi 
Vi  -Vi 

L8 

L8 

L8 

L8 

L8 

2p5  -  2p4(3P)5s 

2i)5  -  2p4(3P)5s 

2ps  -  2p4(3P)3d 

2ps  -  2p4(3P)3d 
2p5-2p4PP!3d 

,e2Pr - 4P 
«3P° - 4P 
g2P" - 3P 
»2P° - *F 
jf3P°  -  4K 

Vi-Vi 
■A -Vi 
VS,  -  Vi 
Vi-Vi 
Vi-Vi 

L8 

1.8 

1.8 

1.8 

1.8 

2p5-2p4(=>P)3d 

2p5  -  2p4(3P)3d 

2p5 -  2p4(3P)3d 

2p5 -  2p4(3P)3d 

2ps  -  2p4(3P)3d 

j?2P°-4P 
j?2P° - 4P 
jf’P"  2P 
g2  P°-2D 
*2P°  4P 

Vi-Vi 

Vi  -  Vi 
Vi-Vi 
Vi-Vi 
■A  -  Vi 

1.8 

1.8 

1.8 

L8 

1.8 

2p5  2p4(3P)3d 

2p5  •  2p4  (*P)  3d 

2p5  -  2p4(JP)3d 
2p5-2p4(3P)3d 
2p5-2p4(3P)3d 

g2P° - 4D 

8=P°  2D 
j?2P°-4P 
p2P°-4D 
*'2P°-4P 

Vi  -  Vi 
Vi-Vi 
Vi-Vi 
Vi-Vi 
■A  -  -A 

L8 

L8 

L8 

L8 

L8 

2p5-2p4(3P)3d 

2p5  -  2p4(3P)3d 
2p5-7p4(3P)3d 

2ps  -  2p4(3P)4s 

2ps  -  2p4(3P)4s 

j?2P’-2n 
jf’P”  4o 

S2P°  -  4D 
j?2P° - 2P 

S2P°  -  3P 

■A  -  Vi 
Vi-Vi 
■A  -  Vi 

Vi  -'A 
Vi-Vi 

L8 

L8 

L8 

.8 

>8 

2p5  -  2p4(3P)4s 

2ps  -  2p4(3P)4s 

2ps  -  2p4!3P)4s 
2p5-2p4(3P)4s 

2p5  -  2p4(3P)4s 

J?2P° - 2P 

J?2P“  4P 
g2p°-'p 
g2p° - 4P 
tf2p° - 4P 

Vi -'A 

Vi  -  'A 
Vi-Vi 

A -'A  I 
A  -Vi  I 

_8 

^8 

.8 

.8 

.8 

2p5 -  2p4(‘D)Js 

2P5 -  2p4(‘D)3j 

2p5  -  2p4(3P)3s 
2p5-2p4(3P)3s 
2p5-2p4(3P)3s 

g2P° - 2D 
g2 P° - 2D 

g2P° - 2P  3 

g2 P°  -  3P  V 

g2 P“-2P 

A  -  Vi  F 
ft  -  Vi  F 
A  -  'A  I 
A-Vi  I 
2  -  ‘A  I 

3,L8 

3,L8 

8 

8 

8 

2p3  -  2p4(3P)3s 
2ps-2p4(3P)3s 

2p  -?p4(3P)7s 
2p5-2p4(3P)3s 

2p5  -  2p4(3P)3s 

S2P°  -  2P  ■/ 

j?3P°  -  4P 
g2V°  -  4P 

g2P°  -  4P  ■/ 

f2P°  -  4f”  31 

1  -  Vi  L 

2  -  Vi  L 
-Vi  L 
-Vi  L 

2  -  Vi  L 

8 

8 

8 

8 

8 
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- - —  --.-i  ni  ■  li  if  ii  rinMi 


Wavelength 


Intensity 


Multiple  I 


Confifttimiion 


Terra 


F  III 


F  II 


Kkjncnt 

Wavelength 

Intensity 

Multiple  t 

Co«figurit»cii 

Term 

J  -) 

References 

F  II 

1747  389 

450 

2p-|*S‘)3j  -  2p3(3D*)3p 

2S*-2P 

I  -2 

P2 

F  11 

!  885  047 

10 

2p2(4S*)3p  -  2p2(4S*)5» 

»P .  »s* 

1-2 

P2 

F  II 

1885  442 

40 

2p,(4S*)3p  -  2p2(4S‘)5s 

»P .  *s* 

2-2 

P2 

F  II 

1886  147 

100 

2p2(4S*)3p  -  2p3(4S‘)5s 

»P .  »s* 

3-2 

P2 

F  11 

1929  791 

10  -A 

2p3(3D*)3p  -2p3(3D‘)5s 

>F  -  ’D" 

3-2 

P2 

F  II 

1959.758 

1 

2p2(4S*13p  -  2p3(4S*)4d 

»P  -  *D" 

1-2 

P2 

F  II 

I960  255 

10 

2p2(4S*)3p  -  2p3(4S’)4d 

*p .  »R” 

2-3 

P2 

F  II 

I960  984 

40 

2p3(4S’)3p-2p2(4S,)4d 

*P-»D° 

3-4 

P2 

FLUORINE  HI  (F2*),  Z  =  9 
Ground  State  is22s22p3  (7  electrons) 

Ionization  Potential  505  777  cm  62.707  eV 


Klement 

Wavelength 

Intercity 

Multiplct 

Configuration 

Term 

J  -  J 

References 

F  III 

214.804 

3 

2p3  -  2p3<3P)5d 

s4S”-4p 

Vi  -V. 

P4 

F  III 

214.862 

3 

2p3-2p3(3P)5d 

84S° -4P 

%  -vs 

P4 

F  III 

219.277 

1 

2p3-2p3('D)5d 

2ir  -  3d 

vs  -% 

P4 

F  III 

219.588 

0 

2p3-2p3(‘D)5d 

3D°  -  JF 

P4 

F  III 

226.055 

6 

2p3  -  2p3(3P)4d 

«4S° - 4P 

Vi  -  V. 

P4 

F  III 

226.094 

10 

2p3  -  2p3(3P)4d 

g4S°  '■  P 

Vi-Vi 

P4 

F  ill 

226.169 

20 

2p3  -  2p3(3P)4d 

x  ‘$°  -  4P 

Vi  -Vi 

P4 

F  III 

230.117 

35 

2s22p3  -  2s2p3(3S°)3p 

g4S°-4P 

% -Vi 

P4 

F  III 

230  553 

1 

2p3  -  2p3(’D)4d 

3D°  -  3P 

%  -Vi 

P4 

F  III 

230  603 

1 

2p3-2p3CD)4d 

3ir-2P 

Vi-Vi 

P4 

F  III 

231. 011 

6 

2p3  -  2p2('D)4d 

3D°  -  3D 

Vi -Vi 

P4 

F  III 

231. 381 

1 

2p3  -  2p3(3P)5d 

2D°  -  3D 

y.  -  v. 

P4 

F  III 

240.231 

3 

2p3-2p3('D)4d 

2p°  _  2p 

v.  -% 

P4 

F  III 

240  264 

1 

2p3-2p3('D)4d 

2p°  _  2p 

%  *  “t 

P4 

F  III 

240  546 

3 

2p3  -  2p3(3P)4s 

g4S° - 4P 

v.  -w 

P4 

F  III 

240.720 

6 

2p3  -  2p3('D)4d 

2P°  -  JR 

v,  -v. 

P4 

F  III 

240.735 

1 

2p3  -  2p3(3P)4s 

g4S° - 4P 

v.  v. 

P4 

F  III 

240.857 

1 

2p3  -  2ps(3P)4s 

*4S“-4P 

%  -  'h 

P4 

F  III 

241. 135 

1 

2p3  -  2p3(3P)5d 

2P°  JR 

Vi  -Vi 

P4 

F  III 

243.357 

3 

2p3  -  2p2(3P)4d 

’I)'  -  3D 

Vi-Vi 

P4 

F  III 

243.407 

1 

2p3  -  2p3(3P)4d 

3D°  3D 

%  -  Vi 

P4 

F  III 

244,701 

6 

2p3-2ps('S)3d 

3D°  -  3D 

%  -y. 

P4 

F  III 

244.769 

20 

2p3  -  2p*(3P)4d 

2D°  -  2F 

v.-% 

P4 

F  III 

245.005 

10 

2p3  -  2p2(3P)4d 

3R°  -  *F 

v.  -% 

P4 

F  III 

245.866 

3 

2p3  -  2p2 ( 1  D)4s 

2D°  -  2D 

%  -1* 

P4 

F  III 

254.165 

20 

2p3  -  2p3(3P)4d 

2P°  -  2D 

v-  -<* 

P4 

F  III 

254.197 

10 

2p3  -  2pJ(3P)4d 

2p°  _  2J) 

% 

P4 

F  III 

255,632 

3 

2p3-2p2('S)3d 

JP°  -  *D 

%  -  V. 

P4 

F  III 

255  667 

1 

2p3-2p3(’S)3d 

2P°  -  2D 

V.  -  V. 

P4 

F  III 

255.723 

.35 

2p3  -  2p3(3P)3d 

«4S”--P 

P4 

1 

255.770 

60 

2p3  -  2p3(3P)3d 

g4S” - 4P 

Vi  -% 

P4 

I  ul 

255,863 

100 

2p3-2pJ(3P)3d 

84s° - 4P 

%  -  % 

P4 

F  III 

256.358 

35 

2p3  -  2p*(3P)  3d 

g4S“  -  -D 

%  -  % 

P4 

F  III 

256,526 

3 

2p3  -  2pJ(’P)4d 

3P°  -  4D 

Vi  -  Vi 

P4 

F  III 

256  675 

3 

2p3-2p3(3P)4d 

2P°  -*P 

Vi-Vi 

P4 

I-  III 

256.72.3 

1 

2p3  -  2o2(3P)3d 

g4S”  2P 

Vi  -Vi 

P4 

F  III 

256.894 

6 

2p3-2p3('D)4s 

2P° - 2D 

Vi-Vi 

P4 

F  III 

260,307 

20 

2p3  -  2p3('D)3d 

2D°  -  2P 

Vi  -  Vi 

P4 

F  .MI 

260.372 

10 

2p3  -  2p’('D)3d 

2R°  -  3P 

%  -  Vi 

P4 

F  III 

260  496 

10 

2p3-2p3(3P)4s 

2R°  -  2P 

Vi  Vi 

P4 

65 


wwir'i  turn'll 
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ik 
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F  III 


F  UI 


F  III 


F  III 


Wavelength  I  at  cosily  I  Muhjplet 


567.686 
567  752 
567  801 
573  886 
573  935 


Configuration 


i  i  References 


630.137 
630  198 
630  327 
630  346 

651.622 

653.833 
656  121 
656  869 
658  329 

665  809 

666  258 

668  195 

669  648 
712.524 
734.047 

734.767 
739.851 
741  955 
742.699 
744  818 

847  962 

848  915 
850.707 
851  700 


882  136 
902.239 
902  425 


905  048 

906  577 
910  334 
910  645 
911.164 

912  090 
913.303 
914  836 
924  716 
938.538 

962  580 
963.322 
983.927 
991  102 
993  281 

994.899 
9%  616 
1023.270 
1033  898 
1045  236 

1048.898 

1065.268 

1066.251 

1069  636 

1070  623 


2s2  2p3  -  2*2p* 

2D"  -  2D 

2s22p3-2s2p4 

2D*  2D 

2it2p3  -  2s2p4 

2D  -*D 

2»2p4-2s,2p,('D)3p 

*D-»P* 

2»2p4  -  2s,2p1(,D)3p 

3D  -  *P* 

2s2p4-2s,2->1(,l))3p 

»D .  »p- 

2s2p4  ■  2s22p3(,D)3p 

3D  •  2D" 

2s2p4  -  2s22p3(,D)3p 

2D  -2D* 

2i2p4-2»,2p»('l))3p 

»D  -  2F* 

2s2p4-  2s,2p*('l))3p 

3D  -  2r 

2s*2p2  -  2s  2p4 

-  ll> 

2s*2p3  -  2s 2p4 

*P*  -  »l) 

2s  2p4  -  2s,2p,(,S)3p 

iS.»p» 

2s2p4  -  2s22p,(’S)3p 

2S  *  2P' 

2*2p4- 2p* 

2S  -  »P* 

2s  2p4  -  2pl 

*S  -  2P° 

2s2  2p2  -  2s2p" 

*4S"  -  4P 

2s*  2  p3  -  2s2p4 

g4S--4P 

2s*2p3-2s2p4 

K*S  -4P 

2s2p4-2*22p2(3P>’p 

*I)-2P” 

2s2p4  -  2s22p*(3P>  lp 

*I)-»P* 

2s22p2(3P)3s-2s2pVD*'3s 

4P  -  413“ 

2s22p3i*P)3s  -  2s2p3(3D°>3s 

4P  4D° 

2s2p4  -  2s22p*(,S)3p 

»p.»r 

2s2p4-2s»2p»(!r>)3p 

2S-2P 

2s2n4-2s22p*(,!»3p 

*S  *P" 

2s  2p4  -  2p3 

rp.jp- 

2s2p4-2p* 

2P  -  *P° 

2s  2p4  -  2p* 

rp  .  tc* 

2s  2p4  -  2ps 

ip  rp' 

2s 2p4  -  2s,2p,(’l3)3p 

2P  -  »P° 

2s2p4-2s*2p::<,l))3p 

rp  *p“ 

2s2p4  2s22p2<'0)3p 

rp  .  rp» 

2s2p4-2s»2p2|'D)3p 

2P-»P’ 

2s 2p4  -  2s22t>,(il))3p 

2P-»I)° 

2s2p4-2s»7p2<'l))?p 

2i>-in» 

2p3(3P)3s  -  2p3!3P)4p 

4P  4P 

2p2<2P)3s-2p2(3P)4p 

4P  -  4P" 

2p2<3P)3s-2p"(3P)4p 

4P  4P 

2p3<3P)3s-2p2(3P)4p 

4P-4P 

2p3(3P)3s-2p3(3P)4p 

4P  -  4P° 

7p»<3P)3s-2p2<3P)4p 

4P  -  4pr 

2(3P}3s  -  2p3(5P)4p 

4p  4ir 

2p3(3P13s  -  2p2(3P)4p 

4P  4I3 

2p3(3P)3s  -  2p3(3P)4p 

4i>  4d 

2p3(3P)3s  -  2pl(3P)4p 

4p  4p 

2p3(3P)3s  -2p3(3P)4p 

4P  -  413° 

2p2<3P)3p-2p2(3P)5g 

4S°  •  2|2) 

2p»(3P)3p  -  2p*(3P)5s 

2S°  -  4P 

2p3(3P)3p  -  2p3('l))40 

2P  -»D 

2p3  !3P)3p  -  2pJ(3P)5s 

•ir  -  4p 

2pJ(3P)3p  -  2p3(3P)5s 

4ir-4P 

2p2(3P)3p  -  2p3(3P)5s 

«p  .  <P 

2ps(3P)  3s  -  2p2(3P)4p 

2P-2S” 

2s22p3  -  2s2p4 

2p°  4P 

2p3(3P)3s  -  2p3(3P)4p 

2P  •  2Sfl 

2s32p3  -  2s 2p4 

2p°  .  «p 

2p2(3P)3p  -  2p2(3P)5s 

2n° - *p 

2p3(3P)3p-2pI(3P)4d 

2sn .  rp 

2p!(3P)3p  2p2(3P)5s 

4S” - 4P 

2p3(3P)3p-2p3(3P).5s 

4S° - 4P 

2s2p4  -  2s32p2(3P)3p 

rp  .  rp° 

2s2p4-2sJ2pI(3P)3p 

rp  .  2p° 

2s 2p4  -  2s,2p,(3P)3p 

P-2P° 

2s2p4-  2s22p2(3P)3p 

rp  .  »p° 

36  -36 

P4 

36-36 

P4 

36-36 

P4 

36-36 

P4 

36  -36 

P4 

36  -  5% 

P4 

36 

P4 

3.-36 

P4 

36-36 

P4 

36  36 

P4 

•6-36 

P4 

36  36 

P4 

■6-36 

P4 

■6  -  56 

P4 

■6-66 

P4 

■6-36 

P4 

36-36 

P4 

36-36 

P4 

36-36 

P4 

*6  -  36 

P4 

3r  -  '6 

P4 

36-36 

P4 

36-36 

P4 

36-36 

P4 

■6-36 

P4 

■6  -  '6 

P4 

36-36 

P4 

>6  -56 

P4 

36-36 

P4 

■6-36 

I>4 

■6-36 

P  4 

■6  -36  1 

P. 

36-36 

P4 

36-36 

P4 

■6  -  36 

P  4 

36  36 

P4 

3-.  -36 

P4 

36-36 

P4 

36-36 

P4 

36-36 

P4 

F  III 


F  III 


ir  Icmcat 

Wivcfci '-J- 

lattauly 

Multiple! 

rouf^uii'joo 

Term 

J  -  J 

References 

- . .  ”  " 

F  III 

1085  297 

3 

2p*(*I,)3o  -  2p3(*P)4d 

4D*-4D 

76  -76 

p* 

t-  hi 

1004.277 

3 

2p*(3P)3p  •  2p3(3P)4d 

4D  -4F 

US 

P4 

i-  in 

1004  660 

6 

2p3(3P)3p-2,,<IP)4d 

4D'-4F 

>6  -76 

P4 

i-  in 

1095  095 

SO 

2p3(3P)3p  -  2p*C*P)4d 

4D*  -  4F 

76-0. 

P4 

F  III 

1109  262 

3 

2p»(,P)3p  -  2p*(*P)4d 

4F-4D 

■6  04 

P4 

F  III 

1111.782 

3 

2p*(*P)3p-2pVP14d 

4P*  -  4D 

0.  -04 

P4 

F  III 

1112  507 

6 

2p»(*P)3p-2p*(*P)4d 

4P*  -  4D 

04  -0, 

P4 

F  III 

1113.244 

3 

2p*(*P) 3p  -  2p*(*P)4d 

4P*  .»p 

04-04 

P4 

F  III 

1113.463 

20 

2s2p‘-2s*2p»(»P)3p 

3P  -  3D“ 

04-04 

P4 

F  III 

1118.320 

10 

2s  2p4  -  2s32p3(*P)3p 

3r’  -  3D* 

04-04 

P4 

F  III 

1118  854 

3 

2p,<‘D)3p-2p,<10)4d 

■r  -  «g 

04-74 

P4 

F  III 

1119.673 

6 

2p*(‘D)3p  -  2p’('D)4d 

3F*-Ki 

74-04 

P4 

F  III 

1123.126 

20 

2s2p4-2s32p3(3P)3p 

3P  -  3D* 

9.-04 

P4 

F  III 

1138  182 

6 

2s32p'-(3P)3s-2s2p3(3S')3s 

4P-4S* 

04-04 

P4 

F  III 

1141  85/ 

3 

2p3(‘D)3p  -  2p’(1D(4d 

3D°  -  3P 

04  04 

P4 

F  III 

1142.332 

10 

2s32p3(3P)7s-2s2p3<3S°>3s 

4P-4S° 

06-04 

P4 

F  III 

1143  354 

I 

2p3('D)3p  -  2p3('D)4d 

3D*  -  3P 

04-9, 

P4 

.  Ill 

11 58  073 

6 

2p*(  ‘D)  3s  -  2p’(IP)4p 

3D  -  3D* 

04  -04 

P4 

F  III 

1158  781 

10 

2p»(JP)  3p-2p3(3P)4d 

3D° - 3F 

Os  04 

P4 

F  III 

1 1 59  22? 

20 

2pVP)3p-2p»(JP)4d 

3D°  -  3F 

04-76 

P4 

F  III 

1165  961 

10 

2s»2p,(*P)3p-2s2p*(‘S°)3p 

4D° -  4P 

06  -  56 

P4 

F  III 

1177  988 

3 

2p*(*P) 3p  -  2p*(JP)4d 

4S  -  4P 

06-56 

P4 

F  III 

1178.647 

3 

2p3(3P)3p-2p3(‘D)4s 

*D° -  *D 

06-06 

P4 

F  III 

1179C35 

6 

2p1(,P)3p  -  2p3(3P)4d 

4S°-4P 

06-06 

P< 

F  III 

1181  061 

10 

2pi(3P)3p-2p3(»P)4d 

4S°  4P 

*4  -06 

P4 

F  III 

1181.909 

3 

2p3(3P)3p  -  2p3(3P)4d 

•P" .  «d 

9,  -06 

P4 

F  III 

1182  427 

3 

2p3(3P)3p-  2p,(*P)4d 

ip« .  ,» 

06  -04 

P4 

F  III 

1184.039 

3 

2p*(*P)3p  -  2p!('D)4s 

3D  -  3D 

04  -Os 

P4 

F  III 

1201  358 

3 

2s32p3(3P)3p  -  2s2p3(sS°)3p 

4p° . 4p 

06-04 

P4 

F  III 

1204.380 

6 

2s,2p1(1P)3p  -  2s2pJ(sS°)3p 

4P°  sp 

04-04 

P4 

F  111 

1210.349 

3 

2p*('D)3p  -  2p,(,I))4d 

3P°  -  3D 

■6-04 

P4 

F  III 

1211.585 

6 

2p3('D)3s  -  2p*(3P)4p 

3D  4D“ 

04-04 

P4 

F  III 

1212  255 

6 

2p3('D)3p  -  2p3('D)4d 

3P°  »D 

04-04 

P4 

F  III 

1212.321 

1 

2p3('D)3p  -  2p3(‘I))4d 

3P°  3I) 

04-04 

P4 

F  HI 

1213  353 

20 

2p,,3P)3s  -  2p3(1S)3p 

iP  ip- 

9,-04 

P4 

F  III 

1214  368 

3 

2p3(,P)3p  -  2p3('S)3d 

3P°  *1) 

9,-04 

P4 

F  III 

1214  864 

0 

2p3(3P)3p  -  2p3 ( 3 S) 3d 

3P°  3I) 

04-04 

P4 

F  III 

1219032 

150 

2p3(’P)3s  -  2p3( 3S) ’  — 

3P  3P 

04-04 

P4 

F  III 

1235.316 

10 

2p3(sP)3p  -  2p3(3P)4d 

3P  4D 

04-04 

P4 

F  III 

1237,308 

6 

2p4(3P)3p-2p3(»P)4d 

3P"  iP 

9,-9, 

P4 

F  III 

1242.585 

3 

2n3;JP*3p-2p3(,D)4s 

3P°  3D 

9 »  -04 

P4 

r  III 

1243.888 

6 

2p3(3P)3p  -  2p3('D)4s 

3P°  in 

04-04 

P4 

F  III 

1261  859 

6 

2p3(’P)3d  -  2p3(3P)5( 

4F  -  2|3]° 

74  -  76 

P4 

F  III 

1263.987 

6 

2p3(3P)3d  -  2p3(’P)5f 

*F  -  2151“ 

74  -04 

P4 

F  III 

1264.870 

3 

2p3(3P)3d  -  2p3 (*P) Sf 

4F  •  2|4]° 

*6-04 

Pi 

F  III 

1266.867 

150 

2p3(3P)3d  -  2p3(3P)5f 

‘K-H41’ 

04-74 

P4 

F  III 

1267  711 

200 

2p3(3P)3d  -  2p*(*P)5f 

4F  -  2|5)° 

04  -'54 

P4 

F  III 

1268  27 

3 

2s32p3(3P)3d  -  2s2p3(3I3’)3s 

4F  ■  4D° 

04-76 

P4 

F  III 

1268.573 

35 

2p3(3P)3d  -  2p3(3P)5f 

4K  1|31“ 

06  -  76 

P4 

F  III 

126?  368 

20 

2p3(3P) 3d  •  2p3(3P)5f 

4F- 1(41° 

76  -76 

P4 

F  III 

1269.559 

60 

2p3(3P)3d  -  2p3(3P)5f 

4F  1|4)° 

76-04 

P4 

F  III 

1271  075 

10 

2p3(3P)3d  -  2p3(JP)5f 

4F  -  0[3)° 

04-74 

P4 

F  III 

1272.463 

3 

2p3(3P)3d  -  2p3 ( 1 0) 4f 

4P  -  2|  1  ]  “ 

04-04 

P4 

F  III 

1272.795 

6 

2s32p3(3P)  3p  -  2s  2p3(sS°)3p 

3D  -4P 

04  -  04 

P4 

F  III 

1276  352 

3 

2s32p3(3P)3d  -  2s2p3(5S°)3d 

3P  -  4D° 

04-06 

P4 

F  III 

1278  810 

60 

2s32p3(3P)3p  -  2s2p3(5S°)3p 

3D°  -  4P 

06-06 

P4 

I  III 

1282.240 

10 

2p3('D)3d  -  2p3 ( 3 D)5f 

*F  2(4) 

’6  -04 

P4 

F  III 

1283  098 

6 

2p3(‘D)3d  -  2p3(‘D)5f 

3F  -  7.J4  r 

06-76 

P4 

F  III 

1284,105 

3 

2s 2p4  -  2s32p3(3P)3p 

ip.iS» 

06-9, 

P4 

F  III 

1291.565 

1 

2p3(*P) 3d  -  2p3(‘D)4f 

3F -2131“ 

04-06 

P4 

F  III 

1294.279 

1 

2p3(*F)3d  -  2p3(3P)5f 

>P  2|31° 

04-04 

P4 

F  III 

1294  83 

1 

2s32p3(3P)3s  -  2p5 

ip .  ip" 

9,  -  9, 

P4 

F  III 

12%  940 

20 

2s32p3(3P)3p  -  2s2pJ(3S°)3p 

4S° - 4P 

04  -  'A 

P4 

F  III 

1297.188 

60 

2s32p3(3P)3p  -  2s2p3(5S°)3p 

4S°  4P 

04-04 

P4 

F  HI 

1297  537 

100 

2s32p3(JP)3p  •  2s2p3(5S°)3p 

4S  -4P 

04-04 

P4 

68 
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ttiiMa&aittta 


F  III 


F  III 


Wavelength  Intensity  Multiple! 


ConliguiaUon 


III 

1297.757 

III 

'298.072 

II* 

1299  055 

III 

1300  466 

III 

1302  599 

ill 

1303.624 

III 

1303.871 

n: 

1304.368 

in 

1304.705 

m 

1305.008 

in 

1 305.697 

in 

1305  870 

iii 

1306  04 

m 

1306.122 

hi 

1 306.991 

in 

1310  117 

in 

1311  963 

iii 

1312.763 

HI 

1316  401 

in 

1316  531 

in 

1317. 744 

in 

1317  975 

in 

1320.203 

in 

1320.451 

in 

1323.311 

m 

1325.214 

ni 

1 326  926 

in 

1329  704 

in 

1329  892 

iii 

1330.490 

iii 

1333.139 

in 

1334  292 

iii 

1337  196 

in 

1  339.337 

3  iii 

1359.921 

3  in 

1364.291 

-  m 

1 367  083 

-  iii 

1398  190 

3  iii 

1399  491 

-  m 

1399.839 

in 

1401.794 

3  iii 

1403.153 

3  iii 

1410.039 

3  in 

1419.740 

F  III 

1423.831 

III 

1424  64 

-  II! 

1424.74 

Ill 

1436,687 

3  III 

1442  192 

F  III 

1457,145 

K  III 

1457  441 

ill 

1458.802 

3  II! 

1459,503 

F  III 

1460.750 

III 

1462.313 

3  III 

1463,808 

III 

1473  820 

III 

1475  787 

F  III 

1476  043 

F  III 

1478.224 

F  III 

1478.879 

F  III 

1486.913 

F  III 

1494.680 

F  III 

1498.933 

F  III 

1499.425 

S2*>-2f»«>  O 

VI  -  6 

2p*(3P)3d  •  2p3('D)4f 

3F-2|3 

a* 

2s32p*(3P)3d  •  2s2p*(*S')3d 

4P  -  4D 

• 

2p* (aP)  3d  -  2p3(‘D)4f 

3F  -  2|4 

|« 

2s32p*(3P)  3d  -  2s2p*(*S’13d 

4P  -  4D 

2p*(=»P) 3d  -  2pa(3P>5f 

3P-  1  (2 

2p*(,P)3d  -2p3(3P)5f 

4D  -  2|3 

,]• 

2p*(3P)  3d  -  2p3(3P)5f 

4D  -  2j3 

,1* 

2p* (3P)  3d  -  2p3(3P) 5f 

3P  Ij3 

1° 

2p*(3P)3d-2p3(3P)5f 

«D  -  2(2 

1* 

2p3(3P)3d  2p3(3P)5f 

4i?  •  2(2 

2p*<3P)3d-2p3(3P)5f 

4D  -  2(2 

]° 

2p*(*P)3d  -2p*(*P)$f 

4D  -  2(4 

1° 

?p*(‘D)3<i  -  2p*('D)5f 

*G  •  2|5 

2p3('D)3d  -2p*(1D)5f 

*G  -  2|  5 

1° 

2p*  <3P)  3<1  -  2p3  (3P)  5f 

4D  -  2(2 

2s32p3(3P)3i-2p3 

jp .  ap‘ 

2p3<*i,)3d-2p3(3P)5f 

4D  - 1(2 

1° 

7p*(*P)3d  -  2p*(*P)5f 

4D  - 1(2 

1° 

2p3(3P)3d  -  2p*(*P)5f 

4D  -  0(3 

1° 

2p*(*°)3d  -  2pI(JP)5f 

4D  -  0|3 

2p3(*P)3d  -  2p3(3P)5f 

4P  -  2(2 

•1° 

2p3(*P)3d  -  2p*(*P)5J 

4P  -  2(2 

1° 

2p*(1P)3o-2p*(5P)5f 

4P  -  2(2 

1° 

2p*(3P)3d  -  2p*(3P)5f 

4P  -  2(2 

1° 

2p3(3P)3d  -  2p3 (3P) 5f 

4P-  2(1 

2p3(*P)3d  -  2p*(3P)5f 

4P-  1(2 

V 

2p2(*P)3d  -2p*(*P)5f 

4P- 1(3 

]' 

2p3(*P)3d  -  2p*(3P)5f 

4P-  0(3 

y 

2p*(*P)3d  -  2p3  (3P)5f 

*F  -  2(4 

1° 

2p*(,P)3d  -  2p*(*P)5f 

*F  -  2(4 

2p3(*P)3d  -  2p*(3P)5f 

*F  -  2(5 

i° 

2p*('D)3d  -  2p3('P)5f 

*D  2(4 

i° 

2p*(3P)3d  -2p3(3P)5f 

3F  -0(3 

1° 

2pI(*P)3d  -  2p* (3P) 5f 

’F-  1(4 

V 

2p*(*P)3p  -  2p*(3P)4s 

vS=.ap 

2p3(3P)3d  -  2p*('D)4f 

6  ’D-213 

\f 

2p3  (3P)  3p  -  2p3(3P)4s 

«S”-ip 

2p3(3P)3d  -  2p*(3P)5f 

*  SD  -  213 

\)° 

2p*(3P)3d  -  2p*(3P)5f 

*D  -  2(2 

;j° 

2p3(3P)  3d  •  2p*(*P)5f 

3D  -  2(4 

ip 

2p3(3P)3d  -  2p*(3P)5( 

*D  -  2(2 

110 

2p*(3P)3d  -  2p3(3P)5f 

3D  -  2(1 

j° 

2p*(3P) 3d  -2p*(3P)5f 

3D  - 1(3 

Ip 

2p3(*P)3d  -  2p*(3P)5p 

4F  -  4D 

0 

2p!(3P)3d  -  2p*(*P)5p 

4F  -  4D 

2p3(*P)3ei  -  2r3(3P)5p 

4F  -  4R 

• 

2p*(3P)3d  - 2p*(3P)5p 

4F  -  4D 

° 

2p3(‘D)3p  -  2p3(3P)5s 

3P° . ap 

2p*('D)3p  -  2p3(*P)5s 

3P° - lP 

2p*('D)3d  -  2p3('D)5p 

JG-3F 

2p3('D)3d  -  2p3('D)5p 

*0  "V 

2p3(*P)3d  -  2p*(3P)5p 

*F  -  *0 

° 

2p*(3P) 3d  -  2p*(3P) 5p 

4D  -  4P' 

2p3('D)3p  -  2p3(3P)5s 

jp» . «p 

2p3(3P)3d  -  2p3(3P) 5p 

4D-4P' 

2p*(3P)3d  -  2p3(3P)5p 

4D  -  4P 

2p3(*P)3d  -  2p3(3P)5p 

3P-3S' 

2pJ(*P)3d  -  2p*(!P)5p 

4P  -  4P 

2p*  (3P)  3d  -  2p3  f*P)  5p 

4I)  -  4D 

° 

2p*(3P)3s  -  2p3('D)3p 

4P-3P 

2p3(3P)3d  •  2p3(*P)5p 

4P-4P 

2p3(*P)  3s  -  2p3('D)3p 

4P  3P 

2p*(3P)3p  -  2p3(3P)4s 

4D° - 4P 

2p3(3P)3p-2p3(3P)4s 

1  4DC - 4P 

2p*(3P) 3p  -  2p3(3P)4s 

4D° - 4P 

'h  •  V.  P 

%  -  %  f 

'h  -  %  P 

>9 


%  -  %  I  P4 


F  HI 


F  III 


F  III 


F  III 


Element 

Wavelength 

Intensity 

Multiple! 

Cool (jurat  ion 

Term 

J  J 

I  References 

F  III 

1769. ‘21 

6 

2p*(3P)3d  -  2p,(,P)4f 

4F-215|* 

•i 

P4 

1  III 

1770  092 

400 

2p2(2P)3d  -  2p,(,P)4f 

‘F-113) 

49  -34 

P4 

F  III 

1T70  668 

700 

2p2(2P)3d-2p»<2P)4f 

*F  -  2(5)° 

*  -*Vv 

P4 

F  III 

1770.963 

10 

2p2('0)3p  -  2p,(‘D)4s 

2P°-2D 

M.  -% 

P4 

F  III 

1771.925 

300 

2p2(2P)3d  -  2p,(,P)4f 

‘F  •  1|4)° 

%  -% 

P4 

F  III 

1773.363 

600 

2p2(2P)3d-2p2(2P)4f 

*1-114)° 

%  -49 

P< 

F  III 

1773.496 

35 

2p2<3P)3d  -  2p,(*P)4f 

*F-I13|° 

49  -49 

P4 

1  III 

1774  104 

150 

2p,(3P)3d-2p2(»P)4f 

‘F  -  0(3)° 

49-49 

P4 

F  III 

1775  079 

oO 

2p,('D)3p-2p2(,D)4s 

2P°-»D 

49-49 

P4 

F  III 

1777  358 

60 

2p2(*P)3d  -  2p2(2P)4f 

*F  -0)3)° 

49  -  ’  a 

P4 

F  III 

1777.846 

35 

2p*(3P)  3d  -  2p2(2P)4f 

*F-1]3]° 

79  -79 

P4 

F  III 

1779  778 

6 

2p2(2P)3d  -  2p*(2P)4f 

*F  -  1)4)° 

49-49 

P4 

F  III 

!  786  436 

1 

2p2.,D)3d-2p2<‘D)4f 

*F  -  2(2)° 

79-49 

P4 

F  III 

1788.110 

1 

2p2('D)3d  -  2p,(,D)4f 

2F  -  2)2|° 

49-49 

P4 

F  III 

1791  445 

3 

2p2(*P)3p  -  2p2('D!3d 

2P”  -  2D 

%  -  49 

P4 

F  III 

1791  648 

800 

2p*(2P)3s  -  2p2(M))3p 

’P  2o° 

49-49 

P4 

F  III 

1800  505 

too 

2p2('D)3d  -  2p2 ( * 0)4 f 

*F  2(3|“ 

79  -79 

P4 

F  III 

1802  181 

60 

2p*t10)3d  -  2p2(’P)4f 

2F  -  2|3)° 

49-79 

P4 

F  III 

1803.027 

300 

2p2{ 1 1 J) 3d  -  2p2(M))4f 

2F-2|4)“ 

79-49 

P4 

1  III 

1804  C7  3 

200 

2p2(*P)3s  -  2p2(  ’D)3p 

2P  2I>° 

49-49 

P4 

F  III 

1804  698 

250 

2p2('D)3d  -  2p2(‘D)4f 

2F  -  2|4| 

49-79 

P4 

F  III 

1805  896 

900 

2p2(*P)3s-  2p2PO)3p 

2P  -  2D° 

49-49 

P4 

F  111 

1830  567 

3 

2p2('S)3d  -  2p2(’S)4f 

2I)  0)3|° 

49  -  49 

P4 

F  III 

1832.761 

6 

2p2('S)7d  -  2p2(’S)4f 

2I)-0|3|° 

49-79 

P4 

F  III 

1833.322 

3 

2p2(3P)3d  -  2p2(3l*)4f 

*0-2|4|° 

49-79 

P4 

F  III 

1833.791 

3 

2p2(3P)3d  -  2p2(3P)4f 

2P-2|I|° 

49-49 

P4 

F  III 

1834.997 

100 

2p2(3P)3d  2p2(3I’)4f 

*1)  -  2|3|° 

49-49 

P4 

1  III 

1835.712 

200 

2p2(3P)3d  -  2p2(:il’)4f 

*D-2i3r 

49  -  79 

P4 

F  III 

1837.815 

1 

2p2(3P)3d  -  2p2(2P)4f 

*0-2|4| 

79-79 

P4 

1  III 

1837.880 

100 

2p2(3P)3d  -  2p2(3P)4f 

*1)  -  2|2|c 

49  -  “9 

P4 

F  III 

1838  568 

20 

2p2(3P)7d  2p2(*I')4f 

*1)  -  2|2|° 

49-49 

P4 

F  III 

1839.301 

300 

2p2(3P)3d  2p2(3P)4f 

*1)  -  2|4|° 

79-49 

P4 

F  III 

1839  968 

400 

2p2('l))7d  -  2p2(“I))4f 

•  2|5|° 

49  -  '79 

P4 

F  III 

1840.140 

300 

2p2('l))7d-2p2('i))4 

2G-2|5|° 

79-49 

P4 

F  III 

1840.970 

10 

2p*(3P)3d  -  2p2(3P)4f 

'P  -  2) 1 | 

'9-49 

P4 

F  III 

1842.326 

1 

2p2(3P)3d  2p*(3P)4f 

*0  2)21° 

79-49 

P4 

F  III 

1844.077 

100 

2p2f3P)3d  -  2p2(3P)4f 

2P-  1 1 3 1° 

49-49 

P4 

F  II! 

1847.467 

150 

2p2(3P)3d-2p2(3I>)4f 

2P  -  l|2|° 

’9-49 

P4 

F  III 

1848  471 

200 

2p2(3!')3d  -  2p2(3P)4f 

2P-0|3I° 

49-49 

P4 

1  III 

1 850.889 

7 

*i>2(3P)  3d  2p2(3l>)4f 

*1)  -  2|5|° 

79  -49 

P4 

F  III 

1852.539 

3 

2p2(3P)  3d  -  2p2(3P)4f 

*0-2)l| 

49-49 

P4 

F  III 

1852.683 

3 

2p2(3P)3d  -  2p2(3P)4f 

*0  -  2|  1 1° 

49  -  '9 

P4 

1-  III 

1854.028 

35 

2p2(3P)3d  2p2(3P)4f 

*1)  2|l|° 

Vi  -  49 

P4 

F  III 

1857.034 

1 

2p2C’P)7d  2p2(3P)4f 

*0  -  l|4| 

49  -  79 

P4 

F  III 

1859  143 

60 

2p2(3P)3d  -  2p2(3P)4f 

*0  -  l|2|° 

49-49 

P4 

F  III 

1861.584 

60 

2pz(3P)7d  -  2p2(3P)4f 

*P  -  2|3|° 

49  -  79 

P4 

F  III 

1861.814 

35 

2p2('D)3d  -  2p2('D)4f 

Hi-214)0 

%  79 

l>4 

F  ill 

1861.912 

3 

2p*< 1 U) 3d  -  2p“( •  I>)4f 

Hi-2|4|° 

79  ■  79 

P4 

F  III 

1862.094 

35 

2p*(3P)3d  -  2p2(3P)4l 

*0  1 14)° 

79  -  49 

P4 

F  III 

1863  758 

6 

2p2(3l’)7d  -  2p2(3P)4f 

*P  -  2|2|° 

49-49 

P4 

F  III 

1865  701 

1 

2p2(3P)3d  2p2(3P)4f 

*P-2|3|” 

49  49 

P4 

F  III 

1867.050 

6 

2p2(3P)3d  ■  2p2(3P)4f 

*0- 1131” 

79  -79 

P4 

F  III 

1867.310 

UK) 

2p2(3P)  3d  -  2p2(3l’)4f 

*0-0(31° 

49-79 

1>4 

F  III 

1867  598 

1 

2p2,3P)7(I  -  2p2(3P)4f 

*0-0(31° 

49-49 

l>4 

F  III 

1868  690 

10 

2p2(3P)3d  -  2p2(3P)4f 

*P-2|2|° 

49  -  49 

P4 

F  III 

1869  380 

3 

2p2(3P)3d  -  2p2(3P)4f 

*P-  2|2|° 

49-49 

P4 

F  III 

:  871  923 

10 

2p2(3P)3d  -  2p2(3P)4f 

*0-0131" 

79  -  79 

P4 

F  III 

1876  748 

l 

2p2(3P)3d  -  2p2(JP)4f 

2F  -  2|7|° 

49-79 

PI 

F  III 

1878.580 

1 

2p2(3P)3d  -  2p2(3P)4f 

2F-2|2|° 

49  -49 

P4 

F  III 

1878  9'0 

1 

2p2(JP)3d  -  2p2(3P)4f 

*p  -  2[i  r 

49-49 

P4 

F  III 

1887.925 

6 

2p2(3P)3d  -  2p2(3P)4f 

*p  -  2)  i  r 

49-49 

I>4 

1  III 

1885.587 

3 

2p2(3P)3d  -  2p2(3P)4f 

*P-  l|2|° 

49  -49 

P4 

F  III 

1886  464 

6 

2p2(3P)3d  -  2p2(3I’)4f 

*P  -  2|  1 1° 

'9  -  '9 

P4 

III 

1886  950 

7 

2p2('0)3d-2p2(3P)5f 

2I-1[3|° 

49-49 

P4 

F  III 

1888  530 

10 

2p2('0)7d-2p2('PMf 

21)  -  2|2|° 

1 

49  -  49 

P4 

H  He  Li  He  B  C  N  O  I;  Ne  Na  Mg  A1  Si  h  S  Cl  Ar  K  Ca  Se  Ti  V  Cr  Mn  Fc  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 


71 


F  III 


F  IV 


r  in 

F  III 
F  III 
F  III 
F  III 

F  III 
F  III 
F  III 
F  III 
F  III 

F  III 
F  II! 
F  III 
F  III 
F  III 

F  III 


I  1889  076 
1889  711 
1893.273 
1894  082 
1894  779 

1898  631 

1899  373 

1900  760 
1904  247 
1904  834 

1909.375 
1912.543 
1917  766 
1948  731 
1 5*63  4  39 

1965  726 


35 


(oof  ig  urn  ioc 

2p1(,P;3d-2p*(>P)4f 
2p2(,P)3d-2p2j3P)4f 
2p,(*P)3d  -  2p»(>P)4f 
2p*(*P)  3d  -  2p,(,P)4f 
2p*(2P)  3d  •  7p’(*P)4f 

2p,(2P)3d-2p2('P)4f 
2p2(2P)3d  •  2p2(2P)4f 
2p*(2P)3<J  •  2p2(2P)4f 
2p*('D)3d  -2p2('D)4f 
2p2('D)  3d  -  2p2(’D)4f 


2ps 

2p2(»P>’j 

2p2(1P)3d 

2p2('n>id 

2p2(’D)3d  ■ 


2s22p2(2P)5s 
2p2(2P)4J 
2p2(»P)4f 
2p2(M3)4f 
2p2('D)4f 


2p2(’I))3d  -  2p2('I))4f 


Term 

j  i-J 

Reference* 

"P  -  1|3J* 

54-34 

P4 

«P-I[3) 

54  54 

P4 

4P-I|2) 

34  -34 

P4 

4P  -0(3)° 

9.  -74 

P4 

4P-1|3)“ 

%  -54 

P4 

2F-i|4r 

54-34 

P4 

‘P-Of2, 

54-54 

P4 

2F-i(2r 

54  54 

P4 

2D-2|3)' 

54-54 

Pa 

*D  -  2[3) 

54-34 

P4 

2P°  2P 

34  - 

P< 

aF  - 1  !4J“ 

34-54 

P4 

*F  •  1(3)° 

34-74 

P4 

2P  -  2|  1  ]“ 

54-34 

P4 

2P  •  2|2j° 

>4  -54 

P4 

2P  -  2|2j° 

54-54 

P4 

l-lcmcnt 

I  Wavelength 

Intent 

F  IV 

140.781 

| 

F  IV 

140.816 

| 

F  IV 

150.335 

10 

F  IV 

150  422 

10 

F  IV 

150.977 

100 

Y  IV 

151  005 

I  100 

1 

1  IV 

151.079 

F  IV 

152.997 

1 

I-  IV 

153.102 

i  10 

F  IV 

151.141 

1  10 

«•  IV 

155.624 

10  - 

F  IV 

155.673 

10 

F  IV 

158.398 

10 

F  IV 

1  158.537 

400h 

F  IV 

158.601 

100 

F  IV 

158.925 

100 

F  IV 

164  612 

200 

1  IV 

165.350 

10 

1 

F  IV 

165.479 

F  IV 

166.444 

200 

F  IV 

166.499 

200 

F  ’■/ 

168  450 

200 

F  IV 

169.166 

200  -A 

F  IV 

P  IV 

169  481 

169  502 

100 

100 

F  IV 

169  610 

100 

F  IV 

F  IV 

169.661 

169  748 

200 

200 

F  IV 

F  IV 

169.790 

169  839 

300 

300 

FLUORINE  IV  (F3t),  z  =  9 
Ground  State  ls’2s*2p*  (6  electrons) 

Ionization  Potential  702  830  cm  >;  87.138  eV 

Intensity  [  Multiplel 


Configuration 

2s22p2  -  2s2p2(,P)5p 
2s2  2p2  -  2s2p2(4P)Sp 
2s”2pJ  -  2s2p2(4P)4p 
2s22p2-2s2p2(4P)4p 
2s2  2p2  -  2s2p2(4P)4p 

2s22p2  -  2s2p2(<P)4p 
2s22p2  -  2s2p*(4P)4p 
2p2  -  2p6d 
2p2  -  2p6d 
2p2  2p6d 

2s 2p3  ■  2s2p2(4P)5d 
2s  2p3  -  2s2p2CP)5d 
2p2  -  2p5d 
2p2  -  2p5d 
2p2  -  2p5d 

2p2  -  2p6d 

2p2  -  2p5d 
2p2 - 2p5d 
2p2  -  2p5d 
2s  2p3-2s2p2(4P)4d 

2s 2p3  -  2s 2p2(4P)4d 
2s22p2-2s2p2(2I))3p 
2s 2p3  -  2s2p2(2D)4d 

2p2  -  2p4d 
2p2 - 2p4d 

2p2  -  2p4d 
2p2  -  2p4d 
2p2  -  2p4d 
2p2  -  2p4d 
2p2  -  2p4d 


Term 


g3P  -  3D° 
>?3P-3D“ 

sap .  ap° 
£3P  -  3P° 
tf3P-3I)° 

g3P  3I)° 

i?3p-3n° 
*3p  -  3p° 
S3P-3P° 
g3p  3n° 

3S° - sp 
5S°-3P 
j?3P-3P° 
j?3P  -  3P° 
g3P-3D° 

•D-'F" 
■D  -  *F° 
■D-  'D" 
'D  -  3F° 
5S°  -  »P 

5S°  -  3P 
1 D  - 1  P° 
3I3°  -3F 
g3P  -  3P° 
S3P-3P° 

g3P  -  3p° 

g3P  -  3P° 
je3P  -  3D” 
g3P  -  3D° 
gsP  -  3D° 


J  J 

References 

1  -2 

Kl  i 

2-3 

Ell 

1  -2 

Hu 

2-2 

Eli 

0-1 

Ep 

2-3 

Eli 

2-2 

Ell 

1  -  2 

Hi  i 

2-2 

Ell 

2-3 

Ell 

1  T  *1 

it.  i  i 

2-3 

Eli 

1  -0 

Eli 

2-2 

E 1 4, E 1 1 

2-3 

F.n 

2-3 

Ell 

2-3 

Ell 

2-2 

Ell 

2-2 

En 

2-2 

Ell 

2-3 

Ell 

2-1 

Ell 

3-4 

Ell 

1  -0 

Ell 

1  1 

Ell 

2  1 

Eli 

2-2 

Eli 

0-1 

Ell 

1-2 

ill 

2-3 

Ell 

72 


F  IV 


F  IV 


Fitment 

W.velength 

Intensity 

Mu  .4  lei 

Configuration 

Term 

J  -  J 

References 

F  IV 

170  187 

200 

2s3 2p3  -  2s2p3(3D/3p 

>D  -  'D* 

2-2 

Ell 

F  IV 

171.066 

300 

2s1 2p3  -  2s2p3(3D)3p 

■n-'F* 

2-3 

Ell 

F  IV 

172.653 

10 

2p3  -  2p5d 

>S-‘P 

0-  1 

Ell 

F  IV 

175  033 

10 

2s  ?p3  2s2p3<4P)4s 

*S  -  *P 

2-3 

F" 

F  IV 

175.132 

1 

2s2p3  -  2s2p3(‘P)4s 

»S“ - ‘P 

2-2 

Ell 

F  IV 

176  367 

400 

2p3  -  2p4d 

iD  -  *F- 

2-3 

Ell 

F  IV 

177  971 

200 

2p3  -  2p4d 

*D  -  'D‘ 

2-2 

Ell 

I  IV 

178  126 

100 

2p3  -  2p4d 

•D  -  3F* 

2-2 

Ell 

F  IV 

178  540 

100 

2p*  -  2p4s 

*3P-3P 

I  -2 

i*::  i 

F  IV 

178.670 

300 

2p3 - 2p4s 

g3P  -  3P" 

2-2 

Ell 

F  IV 

178.724 

too 

2p3  -  2p4s 

*r3P  •  3P° 

1  -0 

Hi: 

P  IV 

178  805 

100 

2p*  *  2p4s 

k3P-3P" 

2-1 

EI! 

F  IV 

179  827 

100 

2s3  2p3  -  2s2p3i4P)3p 

if3P-3P“ 

1  -2 

Kll 

F  IV 

179.907 

1 

2s32p3  -  2s2p3(4P)3p 

k3P  3P° 

1  - 1 

Ell 

F  IV 

179  943 

200 

^5J2pJ  2s2p2(4P)^p 

j?3P-3P“ 

2-2 

Ell 

F  IV 

180  029 

10 

2s32p2-2s2p3(4P)3p 

*3P  -  3P“ 

2-1 

Ell 

F  IV 

181.521 

400 

2s32p3  -2s2p3(4P)3p 

tf3P  .  >D‘ 

1  -2 

Ell 

F  IV 

181.571 

400 

2s3  2p‘  2s2p3(4P)3p 

(?3P - 3D 

2-3 

FI! 

F  IV 

181.655 

200 

2s32p3  -  2s2p3(4P)3p 

s3P  -  3D ' 

2-2 

FI  1 

F  IV 

185.484 

300 

2p3  -  2p4d 

■S-'P' 

0  1 

Ell 

!  •’  IV 

186.558 

100 

2p3  -  2p4s 

■D  ■  'P 

2-1 

Ell 

F  IV 

'87  105 

200 

2s32p3-  2s2p3(4P)3p 

1  - 1 

Ell 

F  IV 

187.240 

300 

2s3  2p3-2s2p3(4P)3p 

8jP  3Sj 

2-1 

Ell 

F  IV 

187  916 

too 

2s2p3-2s2p3(4P)4d 

>1)  -»D 

3-3 

Ell 

F  IV 

188  004 

10 

2s  2p3  -  2s  2p3(4P)4d 

3i>“  3n 

2-2 

Ell 

F  IV 

188.656 

200 

2s2p3-2s2p3(‘P)4d 

3D" - »F 

3-4 

Ell 

F  IV 

188  758 

100 

2s  2p3-2s2p3(4P)4d 

3D°  5F 

2-3 

Ell 

F  IV 

188.834 

10 

2s2p3  -  2s2p3(4P)4d 

3n  3f 

1  2 

Ell 

F  IV 

196.35 1 

400 

2s  2p3  -  2s2p3(4P|3d 

3S°  3P 

2-1 

Ell 

F  IV 

1%  390 

500 

2s2p3  -  2s2p3(4P)3d 

SS° - 3P 

2-2 

Ell 

F  IV 

196.448 

600 

2s  2p3  -  2s?p3(4P)3d 

‘S'  ‘P 

2  3 

Ell 

F  IV 

196  968 

100 

2p3  -  2p4s 

■S  -  *P” 

0-1 

El! 

F  IV 

197.108 

200 

2s2p3-2s  2p3(4P)3d 

‘S  -M) 

2-3 

Ell 

F  IV 

197.298 

lOOd 

2s  2p3  -  2s  2ps(3D)3d 

30=  3S  ? 

2-1 

F.14.K8 

F  IV 

199.004 

300 

2s  2p3  -  2s2p3(3l))3d 

3D° -  3D 

3-3 

Ell 

F  IV 

199.086 

300 

2s2p3-2s2n2(2l))3d 

3D°  -  3I) 

2-2 

Ell 

F  IV 

199.607 

100 

2s 2p3  -  2s2p2(20)3d 

3|y  .  3p 

3-2 

Ell 

F  IV 

199.761 

500 

2p2  ■  2p  3d 

g3p  .  3p 

0-1 

Ell 

F  IV 

199.804 

500 

2p3  -  2p3d 

tf3P  3p 

1  0 

Ell 

F  IV 

199.849 

500 

2p3  -  2p3d 

g3P  3P° 

1  1 

Ell 

F  IV 

199.934 

500 

2p2  -  2p3d 

^3P  3P’ 

1  2 

Ell 

F  IV 

200.001 

500 

2p3  -  2p3d 

Jf’P  .  3p° 

2-1 

Ell 

F  IV 

200.089 

700 

2p3  -  2p3d 

g3r  -  3P“ 

2-2 

Ell 

F  IV 

201 .01 1 

600 

2p*  -  2p  3d 

g’P-’n" 

0-1 

Ell 

F  IV 

201 .063 

700 

2p3  -  2p3d 

tf3P-3ir 

1  -2 

Ell 

F  IV 

201 .101 

600 

2p3  -  2p3d 

?3P  -  3i)° 

l  - 1 

Ell 

r  IV 

'Iftl  120 

lvti  .  i  \j\j 

ono 

1*3 . 

p’P  3IJ° 

2-3 

Ell 

F  IV 

201  222 

600 

2p3  -  2p3d 

k3P  3D” 

2-2 

Ell 

1  IV 

201 .465 

400 

2s2p3-2s2p2(2l>)3d 

H)  »F 

3-4 

Ell 

F  IV 

202  989 

10 

2p*  -  2p3d 

K3P .  'D" 

1  2 

Ell 

F  IV 

203  152 

100 

2p3  -  2p3d 

if’P-’F' 

2-3 

Ell 

F  IV 

208.254 

900 

2p3  -  2p3d 

'!)  -  'F” 

2-3 

El! 

F  IV 

208.549 

200 

2s  2p3  -  2s2p3(3l))3d 

3P' - 3S 

2  1 

Ell 

F  IV 

210.480 

100 

2s2p3  -  2s2p3(3l))3d 

3P“  -  2P 

2  3 

Ell 

F  IV 

210.545 

100 

2s2p3-2s2p3(3l))3d 

3P°  -  3I) 

1  -2 

Ell 

F  IV 

211  152 

10 

2s2p3  •  2s2p*(lD)3d 

3p° . 3p 

2-2 

Ell 

V  IV 

213.848 

700 

2p3-2p3d 

■r>  -  3f° 

2-3 

Ell 

F  IV 

214.062 

700 

2p3-  2p3d 

>D  3F° 

2-2 

Ell 

F  IV 

-nn  ias 

700 

2p2  -  2p3d 

■S-'P” 

0-  1 

Ell 

F  IV 

223.394 

300 

2s 2p3 -  2s2p3(4P)3d 

3D  3[) 

3-3 

Ell 

F  IV 

223.456 

200 

7s2p3-2s2p3(4P)3d 

3|y  ,3D 

2-2 

El  1 

F  IV 

223  497 

100 

2s2p3 -  2s2p3(4P)3d 

3D“  .  3|) 

1  -  1 

Ell 

F  IV 

226.944 

600 

2s 2p3  -  2s2p3(4P)3d 

3D"  .  3P 

3-4 

El! 

IV 

227  079 

300 

2s  2p3  -  2s  2p2  (*?)  3d 

-ir  -  »f 

3-3 

Ell 

1  IV 

227.101 

500 

2S2P3-  2s2p2(4P)3d 

3D"  3p 

2-3 

Ell 

73 


F  IV 


F  IV 


Plcmcnl 


F  IV 
I  IV 
F  IV 
F  IV 
F  IV 

F  IV 
F  IV 
F  IV 
F  IV 
F  IV 

F  IV 
F  IV 
F  IV 
F  IV 
F  IV 

F  IV 
F  IV 
F  iV 
I  IV 
F  IV 

F  IV 
F  IV 
I  IV 
F  IV 
F  IV 

F  IV 
F  IV 
I  IV 
F  IV 
F  IV 

F  IV 
F  IV 
F  IV 


Wavclenglh  |  Intensify 


227.211 
228.4% 
228  552 
228.645 
253.1  59 

233.222 
233.297 
233.393 
233  526 
237.913 

237.955 
238  012 
238.042 

238  099 

239  856 

240  017 
240  079 
240.146 
240.275 
240  371 

243.736 

243.7% 

243.922 

249.228 

249.744 

251.026 

254.491 

254.595 

254.681 

268.785 

268.817 
269.076 
269  225 


400 

I 

10 

100 

200 

600 

200 

500 

400 

300 

400 

300 

200 

100 

700 

700 

900 

700 

700 

700 

200 

300 

400 

100 

10 

1000 

200 

100 

10 

400 

100 

300 


P  IV 

270.225 

<•00 

F  IV 

279.834 

300 

F  IV 

287.994 

1 

F  IV 

288.078 

ie 

F  IV 

288.267 

100 

F  IV 

290.147 

400 

I  IV 

290.440 

300 

F  IV 

290.461 

200 

F  IV 

290  608 

200 

F  IV 

319.695 

300 

F  IV 

319.740 

10 

F  IV 

320.004 

200 

F  IV 

320.192 

100 

F  IV 

178  711 

» n 

F  IV 

355.045 

200 

F  IV 

360  63  s 

100 

F  IV 

361.208 

10 

F  IV 

419.645 

800 

F  IV 

420.045 

900 

F  IV 

420.729 

1000 

F  IV 

430.759 

900 

1  IV 

490  568 

700 

F  IV 

491  001 

1000 

F  IV 

497  375 

60 

F  IV 

497.830 

100 

F  IV 

498.796 

150 

f  r 

498.907 

35 

F  IV 

570.640 

800 

F  IV 

571.304 

800 

F  IV 

571.391 

900 

F  IV 

572.663 

1000 

F  IV 

575  643 

10 

Mulivlct 


(onfig  tuition 


2s2p3-2s2t>»(<P)3d 
2i2p3  -  2s2p3(4P)3d 
2s2pJ-2s2p3(«P)3d 
2s2p3-2s2p3(«P)Jd 
2r2p3  -  2s2p3(3I))3d 

2s2p  -  2.  2p3(4P)3s 
2s  2p3  -  2s2p3(3D)3d 
2s  2p3  -  2s2p3(4P)3s 
2s2p3  -  2s2p3(4P)3s 
2s  2p3  -  2s2p3(3I))3s 

2s2p3  -  2s2p3(4P)3d 
2s2p*  -  2s2p3(3I))3s 
2s  2p3  -  2s  2p3(4P)3d 
2s2p*  -  2s2p3(3I))3s 
2p3  -  2p3s 

2p3  -  2p3s 
2p3  -  2p3s 
2p3  -  2p3s 
2p3  -  2p3s 
2p*  -  2p3s 

2s  2p3  -  2s2p3(4P)  3d 
2s2p*-2s2p,(*P)3d 
2s  2p3  -  2s2p3(4P)3d 
2s2p3-2s2p3(3D>3d 
2s  2p3  -  2s2p3(3I))3d 

2p3  -  2p3s 

2s 2p3  -  2s2p*(,I))3s 
2s  2p3  2s2p,(,I))3s 
2s  2p3  -  2s2p3(3D)3s 
2s  2p3  -  2s2p,(4P)3s 

2s  2p*  -  2s2p3(4P) 3s 
2s 2p3  -  2s 2p2(4P)3s 
2s 2p3-  2s2p3(4P)3s 
2p3  -  2p3s 

2s 2p3  -  2s2p3(3l)>3s 

2s2p»-2s2p»{'P)3d 
2s2p3  -  2s2pr(4P)3d 
2s2p3  •  2s2p3(4P)3d 
2s  2p3  -  ?s 2p,(<P) 3s 
2s  2p3  2s2p1(<P)3s 

2s  2p3  -  2s2p*(<P)3s 
2s2p3  -  2s2p3(4P)3s 
2s  2p3  •  2s32p3p 
2s  2p3  -  2s32p3p 
2s  2p3-  2s32p3p 

2s2p3  -  2s32p3p 
2s 2p3  -  2s32p3p 
2s  2p3  -  2s32p3p 
2s  2p3  -  2s*2p3p 
2s  2p3  -  2sJ2p3p 

2s3  2p3  -  2s  2p3 
2s3  2p3  -  2s  2p3 
2s3  2p3  -  2s  2p3 
2s32p3 -  2s2p3 
2s3  2p3  -  2s  2p3 

2s32p2  -  2s  2p3 
2s2p3-2p« 

2s  2p3  -  2p4 
2s 2p3- 2p« 

2s2p3 - 2p4 

2r.32p3  -  2s  2p3 
2s3  2p3  -  2s  2p3 
2s3  2p3  -  2s  2p3 
2ss2p3  -  2s  2p3 
2s2p3-2p« 


Term 


3D'  -  3F 
3D°  -  3P 
3D°  -  3P 
3I)°  3P 
■D”  >D 

*S°  -  ‘P 
"D°  -  'F 
3S  -*P 
*S°-*P 
3D°  3D 

3P”-3I) 
3D°  -  3D 

»P“ .  iD 
3D°-3I) 
j?3P  -  3P" 

«3P  3P” 
«3P  -  3P 

gip  .  3Ji° 

g>  P  3P° 
K*  P  3P“ 

3P  -  3P 

3r° - 3p 

3p° - jp 

ipo..p 

'P°- ‘D 

>I)->p° 
?P  -  3lj 
3P“  3D 
3P°  -  3D 
3D°  -  3P 

3I)“  3P 
3I)°  3P 
3D°  -  3P 
■S  >P" 
'D°  -  'D 

3S° - 3P 
3S°  3P 
3S°  3P 
»P° . 3P 
»p» . sp 

3P° - 3P 

sp" . ip 
3D”  3P 
3I)°  -  3P 
3D°-  P 

3n° .  3p 
3D°  -  <h 
3P”  -  =s 
3P°  3D 

3P° - ’D 

?3P  3S° 
je3P-3S° 
g’P  -  3S' 
■D-  >P° 

■S  -  >P° 

’D  -  'I)° 
3D°  -  3P 
3D°  -  3P 
3D"  -  3P 
3D°  -  3P 

jip.ip 

g 3P  -  3P° 
g’P  -  3P° 
g3 P  -  3P° 

3p° . ap 


II 


1-2 

1-0 

2  I 
3-2 
2-2 

2-3 

2-3 

2-2 

2-1 

3  3 

2-3 

2-2 

0  I 
1-1 
I  2 

0  1 

2-2 

I  I 

I  -0 
2-1 

I  0 

2-1 

2-2 

1- l 
17 

2- 1 

2- 3 
1-2 
0-1 

3- 2 

2.-2 

2-1 

1  0 
0  I 

2-2 

1  0 
1-1 

1-2 

2-2 

2-1 

0-1 
I  0 
3-2 
2-2 

2-1  I 


Referea 


Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Em 

Eli 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

Ell 

E.’ 

Ell 

Ell 

Ell 

Ell 

Ell 


3-3 
2  I 

2- 3 
I  -2 

C-  I 

I  -  1 
2-1 
2-1 
0  1 

2-2 
1  -0 
2-1 

3- 2 
2-2 

0-  I 
1  -0 
1-2 
2  2 
I  -0 


Ell 

Ell 

Ell 

Ell 

Ell 

tui  i 

Ell 

Ell 

Ell 

Ell 

P5 

P5 

Ps 

P5 

P5 

P5 

P5 

P5 

P5 

PS 

P5 

P5 

P5 

P5 

P5 


74 


16  avcWngth 

576  265 

576  559 

577  734 
607  37 
639  13 

666.662 
676.119 
677  149 

677  219 

678  991 

679.214 
722  028 
815  629 
821  694 
903  64 

905  14 
905.224 

908.837 
908  958 

927.837 

993.29 
995.12 
996  62 

998  86 

999  14 

999.79 
1000  89 
1002  33 
1003.45 
1004  59 

1007.64 
1007.74 
1007  88 

1009.34 
1012.90 

1045.24 
1049  96 

1058.10 
1058.50 
1059.63 

1059.73 

1073.22 

1074.10 

1075  05 

1076  86 

1091.35 
1092  45 
1134.78 
1142  07 

1 143.35 

1145.89 
1 1 50  07 
1351  924 
1359  053 
1453.14 


Intcmity 


15 

10 

35 


I 

800 

700 

900 

700 

1000 

500 

10 

I 

35 


60 

100 

150 

10 

10 

I 

15 

60 

15 

I 

5 

10 

5 

10 

5 

5 

10 

5 

5 

1 

10 

10 

35 

I 

5 

I 

5 

5 

10 

5 

35 

5 

5 

10 

10 

10 

15 


Mul'.iplci 


J _ 1 


Configuration 

Term 

ra 

Reference* 

2s2p’-2p4 

jp-  sp 

2-1 

P5 

2s  2p3  -  7p4 

3P°  Jp 

0-  1 

P5 

2s  2p3  -  2p4 

3P°  sp 

2-2 

P5 

2s  2p3  -  2p4 

-  *S 

1  -0 

F6 

2>*2p4s-2s2p-(«P)5d 

3p* . Sp  7 

2-2 

F6.K8 

2.32p3  -  2s  2p3 

•l)-3P“ 

2-  1 

Pi 

2s32p3-2s2p3 

y3P  -  3D” 

0-  I 

P5 

2s3  2p3  -  2s  2p3 

*3P  -  3D“ 

1  -  1 

P5 

2s32p3-2s2p3 

*JP  -  3I> 

1  -2 

P5 

2s32p" -2s2p3 

*3P  -  3I) 

2-2 

PS 

2s3  2p3  -  2s  2p3 

g3P  -  3D° 

2-3 

PS 

2s  2p3  -  2p4 

>i)  -  >n 

2-2 

PS 

2s32p3  -  2s2p3 

■l)  -  3i)° 

2-3 

PS 

2s32p3-2s2p3 

1C  -  3P’ 

PS 

2s  2p3  -  2p4 

3S° - 3P 

IBfl 

PS 

p3(4P)3s  -  2s32n5d 

>p  id"  ? 

1  -2 

F6.K8 

2s2p3-2p4 

3S°-3P 

1  -  1 

PS 

2s  2p3  -  2p4 

3S°-3P 

1  -2 

PS 

2s2p3-2p< 

•P“- >0 

1  -2 

PS 

2p3p  ■  2p4s 

3I)  3P” 

3-2 

PS 

2p3d  -  2p4f 

3F“-%[%) 

3-4 

PS 

2p3d  2p4f 

| ,  \L, 

2-3 

PS 

2p3d  -  2p4f 

4-4 

PS 

2p3d  -  2p4f 

3F  -%[76! 

3-4 

PS 

2p3d  -  2p4f 

3I---%1%| 

4-5 

PS 

2p3d  -  2p4f 

'ir-%1%1 

2-3 

P5 

2p3p  -  2p4s 

3 p  .  3p° 

1  -2 

PS 

2p3d  -  2"4f 

3F°-  | 

4-4 

PS 

2p3p-2p4s 

3p  .  3p° 

2-2 

PS 

2p3d  4f 

ZP°.  '6 [“61 

2-3 

PS 

2p  3d  -  2p4f 

3F  “  -  'A|7A  1 

3-4 

PS 

2p3p  -  2p4s 

3p  .  3p° 

2-  1 

PS 

2p3d  -  2p4f 

>I)°-  */*[%! 

2-3 

PS 

2p3d  2p4f 

>ir- 

2-3 

PS 

2p3d  2p4f 

3F°-  'k[*  \ 

4-3 

PS 

2s32p3p  -  2s2p3(4P)3p 

sp  .  sp» 

2-2 

PS 

2p  3d  -  2p4f 

31)°-  mm 

3-4 

PS 

2p  3d  -  2p4f 

3iV  -  'A  |  %  | 

^-3 

PS 

2p3d  -  2p4f 

»!)“  *6 1*1 

1  -2 

PS 

2p  3d  -  2p4f 

3I)‘  -  'U\M 

3-4 

PS 

2p  3d  -  2p4f 

3I)°  - 

2-3 

F 

2p3d - 2p4f 

3P°  *|%! 

1  2 

PS 

2p  3d  -  2p4f 

3P“-%[%) 

1  -  1 

PS 

2p3d  -  2p4f 

3P°-%[%) 

2-3 

PS 

2p3d  -  2p4f 

3P“  %|^l 

1  -2 

PS 

2p3p - 2p4s 

>1)-  ip" 

2-1 

PS 

2p3d  -  2p4f 

3P"-*m 

2-3 

PS 

2p3d  -  2p4f 

'  F'°  -  *  |  %  1 

3-4 

PS 

2p3d  -  2p4! 

'V"  -MM 

3-4 

PS 

2p3d  -  2p4f 

*F°-  %[%1 

3-3 

PS 

2p3d  -  2p4f 

■P°-%[%| 

1  •  2 

l>5 

2p3d  2p4f 

'P°-  %!*.] 

1  -2 

P5 

2s32pz  -  2s2p3 

*>3P  -  *S 

1  -V 

PS 

2j72pz  -  2s2p3 

s3P  ■ 

2-' 

Ps 

2p4 - 2s32p3s 

.j 

sp .  sp 

2 

PS 

5 

I 


FLUORINE  V  (F4+),  Z  =  9 
Ground  State  ls*2s*2p  2PJ/2  (5  electrons) 
Ionization  Potential  921  430  cm  *;  114.24  eV 


H  lenient 

Wavelength 

Configuration 

icnn 

J  J 

Pcfceacts 

F  V 

119  986 

10 

?.s*2p  -  2s2p(5P°)4p 

£aP“  -  aD 

■6  -36 

E10 

F  V 

120  012 

15 

2s*  2p  -  2i2p(*P*)4p 

faP"  -  aD 

36  -36 

ElO 

F  V 

122.042 

10 

2s2pa-2s2p(’P')5d 

«P . 

36  -36 

F.14.K8 

F  V 

123  665 

10 

2p  •  5d 

*aP‘ - aD 

‘A  -36 

ElO 

F  V 

123.774 

100 

2p  -  5d 

*‘P“  *D 

36  -36 

ElO 

F  V 

131  516 

1C 

2sa2p-2s2p('P°)3p 

g'r  -  as 

'A  -  V. 

ElO 

F  V 

131.638 

10 

2sa2p  -  2s2p('P“)3p 

«aP* • *s 

ElO 

F  V 

122.207 

10 

2s2pa-2s2p(3P°)4d 

4p  .  «p» 

'h  -  Zh 

ElO 

F  V 

132.310 

100 

2s2pa  -2s2p(aP“)4d 

4P-‘P° 

%  -  'Ki 

ElO 

F  V 

132  389 

lOd 

2s  2pa  -  2s  2p  ^P”)  4d 

4P  •  4P°  7 

%  -  % 

EI4.K8 

F  V 

132.453 

200 

2s  2pa  -  2s2p(aP°)4d 

4P 

V,  % 

ElO 

F  V 

132.484 

300 

2s2pa-2s2p(aP“)4d 

4P-4D° 

%  -s 

ElO 

F  V 

132  511 

300 

2s2pa-2s2p(aP°)4d 

4P-4D° 

ElO 

F  V 

132  699 

lOOd 

2sa2p  -  2s2p('P°)3p 

8aP° - aP 

■A  ‘h 

ElO 

F  V 

132  819 

200 

2s,2p-2s2p('P“)3p 

KaP°  aP 

% 

ElO 

F  V 

133  082 

10 

2sa2p  -  2s2p(‘P°)3p 

*aP°  -  aD 

'h 

ElO 

F  V 

1 33  208 

100 

2sa2p  -  2s2p(‘P”)3p 

SaP”-‘D 

% 

F.io 

F  V 

133.599 

110 

2s2pa  -  2pa(aP)3p 

4P  4S° 

%  -3', 

ElO 

F  V 

133.662 

100 

2s2pa  -  2pa(aP)3p 

4P-4S° 

% 

ElO 

F  V 

134.407 

400 

2p  -  4d 

g2P°  -  aD 

'A  •  36 

ElO 

F  V 

134.539 

500 

2p  -  4d 

r'P°  -  *D 

% 

ElO 

F  V 

135  621 

1 

2s2pa  -  2pa(aP)3p 

4P  *  4P° 

3A 

ElO 

F  V 

135  692 

10 

2s2pa-2pa(aP)3p 

4P  4P 

V. 

F10 

F  V 

136  902 

300 

2s  2p2  -  2pa(3P)3p 

4p.4D» 

=6, 

ElO 

F  V 

136.955 

10 

2s2pa  -  2pa(aP)3p 

4p-*D” 

=6,  -‘fi 

Eie 

F  V 

138.181 

lOOd 

2s2pa  -  2s2p(aP‘‘)4s 

4P  4P° 

%  -<¥, 

E14.K8 

F  V 

138.256 

lOd 

2s2pa  -  2s2p(3P°)4s 

4  P  -  4p° 

% 

E14.K8 

F  V 

140  266 

10 

2p  -  4s 

£SP° . aS 

V.  •  Va 

ElO 

F  V 

140  414 

100 

2p  -  4s 

yaP° - aS 

3s  -  'h 

ElO 

F  V 

142.422 

100 

2s2p3  2p3('I))3p 

aD  -  an°  3 

E14.K8 

F  V 

143.897 

100 

2s  2pa  -  2s2p(3P°)4d 

aD  -  aF° 

36  -  ’A 

ElO 

F  V 

143.965 

15 

2s 2pa  -  2s2p(3P°)4d 

aD  aF° 

aA  -  3A 

ElO 

F  V 

144.637 

100 

2s2p*  -  2pa('D)3p 

aD  •  *F° 

3A  -  7A 

EI4.K8 

F  V 

144.673 

90 

2s2pa  -  2p,(iI))3p 

aD  -  aF° 

3A  -36 

EI4.K8 

F  V 

145.177 

lOOd 

2s2pa  -  2s2p(,P°)4d 

aR  -  aD° 

3A  -3A 

ElO 

F  V 

145.392 

200 

2sa2p  -  2s2p{3P°)3p 

g2P"  .  2$ 

■A  -  ’A 

ElO 

F  V 

145  54" 

300 

2sa2p  -  2s2p(3P°)3p 

g2P“ - aS 

%  -  'A 

ElO 

F  V 

147.946 

400 

2sa2p  -  2s2p(aP°)3p 

SaP‘  -  aD 

'A  -% 

ElO 

F  V 

148  002 

500 

2sa2p  -  2s2p(aP°)3p 

saK-aR 

3A  -3A 

ElO 

1  V 

148  108 

100 

2sa2p  -  2s2p(aP°)3p 

8aP“  -*D 

36  -3A 

ElO 

F  V 

152.035 

50 

2s22r  -  2s2nf3P°np 

„JP°  -  4H 

14.  14 

P?1> 

F  v 

152.1  /4 

50 

2sa2p-2s2p(aP°)3p 

«aP“  -  4D 

36  -% 

E22 

i  v 

152  339 

200 

2sa2o  -  2s2p<3P°)3p 

SJP° - aP 

■A  -  aA 

FlO 

F  V 

152.391 

300 

2sa2p  -  2s2p(3P°)3p 

<>aP’ - aP 

■A  -  66 

LIO 

w  V 

152  51  1 

400 

2sa2p  -  2s2p(°P<’)3p 

-aP  -  -P 

3a  % 

ElO 

F  V 

152.563 

200 

2sa2p  -  2s2p(aP°)3p 

saP"-aF 

36  -  66 

ElO 

F  V 

157.515 

■00d 

2s2pa  -  2s2p(’P")3d 

aD  -  aDc 

36  -36 

ElO 

F  V 

1  58.537 

400b 

2s2pa  -  2s2p('P°)3d 

aD-al 

36-36 

ElO 

F  V 

159.558 

1 

2s2pa  •  2s2p(aP°)4d 

ap .  ap>° 

36  -36 

ElO 

F  V 

159,658 

10 

2s2pa  -  2s  2p(3P°)4d 

ap .  ap0 

36  -36 

ElO 

F  V 

162.013 

200 

2s2pa  -  2s 2p(3P°)3d 

4P  -  4p3 

•A  -  'A 

ElO 

F  V 

162.053 

300 

2s2pa  -  2s2p(aP°)2d 

4P  JP° 

'A  -36 

ElO 

F  V 

162.082 

300 

2s2pa  -  2s2p(3P°)3d 

4P  -  4p° 

36  -  'A 

FlO 

F  V 

162.121 

200 

2s  2pa  -  2s2p(3P°)3d 

4p  .  4p» 

36-36 

FlO 

F  V 

162.172 

300 

2s2pa  -  2s2p(3P°)3d 

4P  -  4P 

36-36 

ElO 

F  V 

i 62.21 5 

300 

2s2pa  -  2s2p(aP°)3d 

4P  -  4pp 

36-36 

ElO 

F  V 

162.270 

400 

2s2pa  -  2s2p(aP°)3,l 

4D  .  4p° 

36-36 

ElO 

F  V 

163.456 

300 

2s2pa  -  2s2p(3P°) 3d 

4 ip  «iy 

’A  -  -,6 

ElO 

F  V 

163.501 

400 

2s  2pa  -  ?s 2p(aP°/3d 

4p*n° 

36-36 

Elo 

F  V 

163  558 

50 

2s  2pa  -  2s  2p  (aP° )  3d 

4P  .  4D- 

36  -36 

ElO 

Mcmcr.t 


Wavelength  Intensity  Mulupkt 


E  V 

163  5% 

200 

P  V 

165.983 

900 

F  V 

166  177 

1003 

P  V 

167.858 

103 

P  V 

171  214 

13 

F  V 

j  171.241 

!  100 

P  V 

171. 302 

1  200 

P  V 

173  020 

ICO 

P  V 

1 73  6“6 

10 

P  V 

173.714 

10 

1  V 

1 74  400 

300 

| 

P  V 

174.513 

300 

J 

P  V 

174  568 

330 

P  V 

I  174  698 

400 

P  V 

j  176.472 

|  10 

1 

P  V 

178.434 

500 

j 

I 

P  V 

1 78  590 

400 

P  V 

j  178.612 

300 

P  V 

182  979 

400 

P  V 

183.016 

300 

P  V 

183  208 

10 

P  V 

186  715 

400 

P  V 

186  788 

400 

| 

P  V 

186  842 

500 

P  V 

300 

P  V 

186  968 

400 

P  V 

187.008 

400 

p  V 

189  943 

200 

P  V 

190  571 

600 

P  V 

190  839 

700 

P  V 

191.892 

300 

P  V 

191.973 

400 

P  V 

194.108 

300 

P  V 

196.713 

200 

F  V 

196.870 

100 

P  V 

197.615 

1 

P  V 

197.780 

10 

P  V 

198  476 

100 

P  V 

198.765 

1 

P  V 

200.861 

100 

P  V 

205.552 

400 

P  V 

205.778 

300 

P  V 

206.430 

200 

P  V 

206.594 

300 

F  V 

213.684 

lOd 

P  V 

215.676 

10 

P  V 

223.999 

1 

F  V 

225.114 

lOd 

P  V 

226.341 

200 

P  V 

226.608 

90 

P  V 

235.840 

100 

P  V 

242.324 

3:30 

P  V 

242.439 

200 

F  V 

464  367 

400 

P  V 

465.374 

500 

P  V 

465 .976 

600 

I  V 

466  994 

400 

P  V 

506.159 

300 

P  V 

508  075 

400 

P  V 

513.969 

150 

F  V 

514.082 

100 

P  V 

524  594 

200 

F  V 

525.292 

300 

F  V 

526.297 

400 

F  V 

539.91 

! 

Configuration 


2s2p3  -  2s2p(3P°)3d 
2p  -  3d 
2p  -  3d 

2s2p*  -  2s2p('P°)3d 
2p2  -  2p2(3P)3d 

2p2  2p2(3P)3d 
2p2  -  2p2(3P)3d 
2s  2p2  -  2s2pl'P'  )3d 
2p3  -  2p’(  ‘l))3d 
2p2  -  2p2('l))3d 

2p2  -  2p2(‘D)3d 
2p2  2p2(‘l))3d 
2s 2p2  -  2s2p(’P°)3d 
2s2p2  -  2s2p(,P°)3d 
2p3 - 2p2('D)3d 

2s  2p2  -  2s2p(2P  )3d 
2s  2p2  -  2s2p(2P°)3d 
2s 2p2  -  2s2p('P°)3s 
2s2p2  -  2s2p(3P°)3d 
2s2p2  -  2s2p(2P°)3d 

2p3  -  2p2(3P)3d 
2s 2p2  -  2s2p(3P°)3s 
2s2p2  -  2s2p(2P“)3s 
2s  2p*  -  2s2p(2P  )3s 
2s2p2  -  2s  2p(3P°)3s 

2s2p2  -  2s2p(2P”)3s 
2s2p2  -  2s2p(3P“)3s 
2p2-2p2(>n)3d 
2p  -  3s 
2p-3s 

2s  2p2  -  2s2p(3P“)3d 
2s  2p2-  2s2p(2P')3d 
2s2p2  -  2s2p('P°)3s 
2p3-2p2(2P)3s 
2p3  -  2p2(2P)3s 

2p3  -  2p2(3P)3d 
2p3  -  2p2(3P)3d 
2p3  •  2p2(‘l))3s 
2s  2p2  -  2s2p(3P°)3d 
?.s2p2  -  2s2p(*r°)3s 

2s  2p2  -  2s2p(2P°)3s 
2s2p2  -  2s2p(2P°)3s 
2s  2p2  -  2s  2p(2P”)3d 
2s 2p2  -  2s2p(2P°)3d 
2s2p2  -  2s2p(2P°)3s 

2p3  -  2p2(‘F))3s 
2p2  -  2s2p('P  )3p 
2p3  -  2s2p(‘P°)3p 
2s  2p2  -  2s2p(2P°)3s 
2s 2p2  -  2s 2p(2P°)3s 

2s  2p2  -  2s  2p(3P°)3s 
2s  2p2 - 2s23p 
2s 2p2 -  2s23p 
2s22p-2s2p2 
2s2  2p  -  2s  2p2 

2s22p  -  2s2p2 
2s2  2p  -  2s  2p2 
2s22o-  2s2p2 
2s22p-2s2p2 

2s  2p2 - 2p3 

2s2p2-2p3 
2s2p2  -  2p2 
2s  2p2  -  2p2 
2s  2p2  -  2p2 
2s2  3d  -  2s2p('P°)3d 


Term 

J  J 

References 

4P  -  4D° 

34  -34 

Fio 

g2  P° - «D 

54  -  34 

K 10 

?2P°  -  2I3 

34-34 

FlO 

2S  -  2P° 

• 4  -  34 

Eio 

4S  -  4P 

%  -  54 

Fio 

4S  -4P 

34  -34 

Eio 

4S  -4P 

%  -34 

Eio 

3P .  2p° 

34-34 

Eio 

2IV  -  2P 

34  -34 

E 14,  Kk 

2»°  -  2p 

34  - 

E  14.K8 

2n°  -  *p 

34  -54 

Eio 

2 13°  -  2P 

34  -34 

Eio 

2P  -  2D 

'6  -34 

Eio 

2P  -  213° 

34-34 

Eio 

2I)  -2U 

34 -34 

Eio 

2D  -  «F° 

34  -74 

Eio 

*13  -  2F° 

34-34 

Eio 

*13  -  2P° 

34-34 

EiG 

2D-2D 

34-34 

Eio 

2D  -  2I3° 

%  -‘,2 

Eio 

2 13°  -  2P 

34  -34 

F.io 

40 . 4p° 

34  -34 

Eio 

*P  «p» 

54  34 

ElO 

4P  4P° 

34  -  34 

Eio 

4P  4P 

34  -34 

Eio 

ip  .  «po 

34  -  34 

Eio 

4P  4P“ 

34  -  34 

F.io 

2P°  -  2I3 

34-34 

Eio 

«2P“ - 2S 

‘/4  -  44 

Eio 

«2P° - 2S 

34  -  '4 

Eio 

2S  2p 

54  -  '4 

Eio 

2S  -  2P 

■4-34 

Eio 

2S  -  2P 

44-34 

Eio 

4S  4P 

34-34 

EI4.K8 

4S  -4P 

34-34 

EI4.K8 

2|>  .  2p 

54  -  '4 

Eio 

2p  2p 

34  -34 

Eio 

2J3  2I3 

34-34 

Eio 

2p  .  2p& 

34  -  34 

Eio 

2P  -  2P" 

44  -  34 

Eio 

2t3  2P° 

34-34 

Eio 

2I3  -  2P° 

34  -  54 

Eio 

2P  2I3 

44  -  34 

Eio 

2P  2I3 

34-34 

Eio 

2I)  -  4P°  ? 

34  -  54 

E|4,K8 

2P° .  2)3 

34  -  34 

Eio 

2I3°  ■  2P 

34-34 

Eio 

2I3  -  2)3  ? 

34-34 

F.I4.K8 

2S  -  2P° 

54  -  34  i 

Eio 

2S  .  2p° 

54  -  '4  \ 

Eio 

2p  .  2p° 

34  -  34  1 

ElO 

2)3  2po 

34  -  34  ] 

ElO 

2I)-2P° 

34  -  54  1 

F.IO 

g2 P°-2P 

Vi  -  34  1 

«=P  -2P 

54  -  54  1 

>5 

g2P°-2P 

54  -  34  I 

>5 

g2P°  .  2p  : 

34  -  54  1 

g2 P°  -  2S  ) 

4  -  54  1 

>5 

k2p° - 2S  * 

54  -  54  I 

>s 

2 13  -  2P°  ! 

54  -  34  1 

>5 

213  2P°  a 

54  -  54  1 

>5 

4P  4S°  > 

4-34  r 

’5 

4P-4S°  3 

4-34  F 

55 

4P-4S°  > 

4-34  F 

‘5 

2D  -  2D°  ?  3 

4-34  F 

:6 

77 


F  VI 


F  V 


F  V 
F  V 
F  V 
F  V 
F  V 


552.06 
560  24 
643.21 
647.666 
647.768 

647.868 
647.967 
654  029 
657.227 
657.333 

667.218 
667.315 
694  40 
706.43 
712.64 

744.95 

754.359 

754.490 

757.037 

757.158 

1082.313 

'.087.820 

1088.387 

1167.372 


150 

400 

500 

150 

700 

500 

800 

35 

15 


35 

60 

100 

35 

100 

35 

150 

I 


2s,3d  -  2s2p(,P‘)3d 
3s* 3p  -  2s*4d 
2**4f  -  2s2p(JP")5p 
2s2p*-2p3 
2s  2p*  -  2p3 

2s2p»-2p3 

2s2p»-2p3 

2s»2p  -  2s2p3 
2s*2p-2s2p* 

2s1 2p  -  2s  2p* 

2s 2p3 - 2p3 
2s2p*-2p3 

2s33<5  -  2s34f 

2s2p(3P°)3d  ■  2s2p(3P")4i' 
2s2p(3P“)3«l  -  2s2p(3P“)4f 

2s2p(3P”)3d  -  2s2p(3P‘  )4f 
2s  2p*  -  2p3 
2s2p*-2p3 
2s2p* - 2p3 
2s  2p3  -  2p3 

2s2p,-2tv> 

2s  2p*  -  2p3 
2s2p«-2p3 
2s*2p  -  2s 2p3 


— I 


»D  »p-" 
*P*  *D 
*F*  -  *D 

*D-«r 

•D  •  »|V 
*D  -  ’O' 
g'r  jd 
«*p*  *D 

»d 


*s 

■s 

*D 

*D* 


*p* 

•p* 

*F* 

*F 


*P*  -  «D 

•K* - *G 
sp .  »p» 
3P .  sp* 
sp.ip* 
sp  .  ip* 

sp .  aD* 
sp .  sD* 
sp  sD* 

8* P”  "P 


39  39 

39  -  s 
y>  -39 
39  39 
%  % 

39-39 
■6  -  39 
39-39 
39  -39 
39  -’9 

39 -39 
59-39 
V.  -  99 
39-39 
39  -V, 

■4-39 

39-39 

39-39 

39-39 


Ft 

F6 

Ft 

PS 

PS 

PS 

PS 

PS 

PS 

P5 

PS 

PS 

Ft 

Ft 

Ft 

Ft 

PS 

P5 

PS 

PS 

PS 

PS 

P5 

PS 


Element 


FLUORINE  VI  (F5+),  Z  =  9 
Ground  State  Is2 2s2  »S0  (4  electrons) 
Ionization  Potential  1  267  622  cm  »;  157.161  eV 


Wavelength  Intensity 


99  044 

10 

99.105 

15 

99  203 

10 

108.975 

100 

109.040 

1 50 

113.840 

lOd 

116.094 

10 

120  116 

100 

122  122 

100 

'22.169 

10 

122.200 

200 

122.251 

15 

123  051 

10 

123  090 

10 

123.175 

100 

124.387 

300d 

124.440 

10 

124.474 

10 

126.923 

500 

135.397 

300 

139.758 

500 

'39.800 

600 

139.900 

700 

141.154 

200 

14V462 

100 

Configuration 

2s2p  -  2s 5d 
2s  2p  -  2s 5d 
2s3 - 2s4p 
2s  2p  -  2s  4d 
2s2p  -  2s4d 

2p*  -  2p4d 
2p*  -  2p4d 
2s  2p  -  2s  4d 
2s  2p  -  2p3p 
2s  2p  -  2p3p 

2s  2p  -  2p3p 
2s2p  -  2p3p 
2s2p  -  2p3p 
2s2p  -  2p3p 
2s  2p  -  2p3p 

2s  2p  -  2p3p 
2s  2p  -  2p3p 
2s 2p  -  2p  3p 
2s1  -  2s 3p 
2s  2p  -  2p3p 

2s  2p  -  2s  3d 
2s 2p  -  2s  3d 
2s 2p  -  2s ’d 
2s2p  - 2p3p 
2pa  2p3d 


Term 

3P° - 3D 
3P°  -  3D 
g'S-'P* 
3P°  -  3D 
3P° - 3D 

3P  -  3D" 

■D  -  >F° 
•P”- ‘D 

3p° . 3p 
3p°  .  3p 

3P°  -  3P 

3p° . 3p 

3P° - 3S 
3P° - 3S 
3P° - 3S 

3P°  -  3I) 
3p°  JD 
3P°  -  3D 
8‘S-tp” 
•P°-'I) 

3p° - 3D 
sp" - 5D 
3p°  -  3D 

ip”. ip 
3p  .  3p 


J  J 

0-  I 
2-3 

0  1 
0  1 

2-3 


2-3 
I  -2 
1-2 

I  -I 


2-2 

2  I 

0-1 

1  -  I 
2-1 

2  3 
I  I 

2-2 
0- 1 
I  -2 

0  1 
I  -2 
2-3 

I  I 
0-  1 


r  -  j  I  £.9 
E9 
E? 
E9 
E9 


References 

E9 
E9 
F.9 
E9 
E9 

co 


E9 

E9 

F.9 

F.9 

E9 

E9 

E9 

E9 

E9 

E9 

F9 

E9 

E9 

E9 

F.9 


78 


F  VI  F  VII 


- - -  —  — 

rkatnl 

Wavelength 

Intensity 

Multiple! 

Configuration 

TeriS 

J  -  J 

References 

F  VI 

145.489 

100 

2p3  -  2p3d 

1  -0 

E9 

F  VI 

145.585 

100 

2p3  -  2p3d 

1  -2 

E9 

F  VI 

145.630 

100 

2p3  -  2p3d 

2-1 

E9 

F  VI 

145.691 

300 

2p*  -  2p  3d 

muSL  rb. 

2-2 

E9 

F  VI 

146.576 

200 

2p3  -  2p3d 

0-1 

F.9 

F  VI 

146.613 

300 

2p*  -  2p3d 

3P  -  3D° 

1-2 

E9 

F  VI 

146.676 

400 

2p3  -  2p3d 

3P  -  3D‘ 

2-3 

E9 

F  VI 

146.718 

200 

2p3  2p  3d 

3P  -  3D‘ 

2-2 

E9 

F  V! 

148.653 

400 

2p3  -  2p3d 

'D  -  'F* 

2-3 

E9 

F  VI 

153.678 

200 

2s  2p  -  2s 3s 

3P  -  3S 

0-1 

E9 

F  VI 

153.741 

300 

2s  2p  -  2s  3s 

3P*-3S 

1  -  1 

E9 

F  VI 

153.880 

400 

2s  2p  -  2s  3s 

3P*-3S 

2-1 

E9 

F  VI 

154.506 

300 

2p3  2p3d 

■D  -  ‘D* 

2-2 

E9 

F  V! 

156.247 

600 

2s 2p  -  2s  3d 

'P*-  'D 

1-2 

E9 

F  VI 

161.174 

120 

2p3  -  2p3s 

3P  -  3P’ 

1-2 

E9 

F  VI 

161.257 

100 

2p3-2p3s 

3P-3P° 

0  1 

E9 

F  VI 

161  308 

300 

2p3  -  2p3s 

jp .  >p° 

2-2 

E9 

F  VI 

161.341 

90 

2p3  -  2p  3s 

3P  »p“ 

1  1 

E9 

F  VI 

161  414 

100 

2p*  -  2p  3s 

sp .  jp® 

1  -0 

H9 

F  VI 

161  477 

120 

2p3  -  2p3s 

>p .  sp° 

2-1 

E9 

F  VI 

163  138 

200 

2p*  -2p3d 

'S  -  'P° 

0-1 

E9 

F  VI 

164  015 

100 

2p3  -  2p3s 

'D-‘P° 

2-1 

E9 

F  VI 

173.145 

100 

2s2p  -  2s3s 

>P°- >S 

1  -0 

E9 

F  VI 

194  840 

100 

2p3-2s3p 

•D-  >P" 

2-1 

E9 

F  VI 

406.12 

2p3s  -  2p4p 

3P° - 3D 

2-3 

F6 

F  VI 

444.47 

2s  3p  -  2s  4d 

*P°  -  'D 

1  2 

F6 

F  VI 

446.39 

2s  3p  -  2s4d 

3P°  -  3D 

1  -2 

F6 

F  VI? 

469.48 

F6 

F  VI 

477.55 

2s  3p-  2s  4s 

'P°-‘S 

1-0 

F6 

F  Vi 

479.85 

2s  3d  - 2s  4f 

3I)  -  3F° 

3-4 

F6 

F  VI 

509.26 

2s 3p  -  2s 4s 

3P"  -  3S 

2-1 

F6 

F  VI 

511.33 

2s  3d  -  2s 4f 

>D  -  ‘F* 

2-3 

F6 

F  VI 

535.207 

60 

2s3  -  2s  2p 

X'S-'P" 

0-  1 

P5 

F  VI 

643.969 

10 

2i?p  -  2p3 

sp»  .  >p 

1-2 

P5 

F  VI 

644.999 

10 

2s2p  -  2p3 

3P°  3P 

0-1 

P5 

F  VI 

646.092 

5 

2s2p  -  2p2 

3P° - 3P 

1  1 

P5 

F  VI 

646  360 

35 

2s2p-2p* 

>P"  _  :<p 

2-2 

P5 

F  VI 

647.307 

10 

2s2p-2p3 

>P“.»P 

1-0 

P5 

F  VI 

648.496 

10 

2s  2p  -  2p2 

■■<p“  >p 

2-1 

P5 

F  VI 

651.082 

5 

2s  2p  -  2p3 

.p-.'S 

1  -0 

P5 

F  VI 

1032.34  P 

2s3-2s2p 

E5 

F  VI 

1139.496 

100 

_ 

2s2p  -  2p3 

ip" .  -D 

P5 

FLUORINE  VII  (F6*),  Z  =  9 
Ground  State  Is22s  zS|/2  (3  electrons) 
Ionization  Potential  1  493  629  cm  185.182  eV 


Flement 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

J-J 

Reference?! 

F  VII 

86.728 

i 

i  10 

2s  -  4p 

g’S  -  3P° 

Vi-% 

E9 

F  VII 

95.697 

I  10 

2p  -  4d 

2P°  -  2D 

Mi 

E9 

F  VII 

95.775 

100 

2p-4d 

JP° - 3D 

%  -S 

E9 

F  VII 

112  935 

400 

2s  -  3p 

«2S-3P° 

%  -% 

E9 

F  VII 

112  976 

1  300 

2s  -  3p 

g3S  -  3P° 

Hi  -  'k 

E9 

79 


F  VII 


F  IX 


I  k  men I 

ConfuuratK’fl 

Term 

J  -  J 

Ref  ere  pee* 

— .  tmmm  1 

F  VII 

127.633 

- 1 

1  1 

2p  -  3d 

*P  -  *D 

38  -38 

E» 

F  VII 

127  7% 

soo 

1 

2p  -  3d 

*P  -  JD 

38  38 

E9 

l  VII 

134  707 

too 

2p  -  3s 

»P  -  JS 

38  -38 

F9 

t  VII 

1 34  882 

200 

2p  •  3  s 

*P  -  *S 

38  -  38 

E9 

t  VII 

3  Vi  27 

3s  -  4r» 

*S  -  *P 

38  -38 

Vfc 

I  VII 

367  43 

3p  -4d 

*P*  -  «D 

38  38 

F6 

f  vii 

167.87 

3p  -4d 

*p  -*n 

38-38 

Ft 

t-  VII 

81.87 

3d  -4f 

*I)-*F 

38-3, 

F6 

F  VII 

3  38  63 

3d  -4p 

’!>  -  *9' 

38  -3, 

Kfc 

F  VII 

V’l  76 

3p  -  4s 

aP  -*S 

38  -  38 

F6 

I  VP 

82  i.34 

4f-  3g 

*F*  -  Hi 

38  -38 

F6 

I  VII 

88  .110 

10 

| 

2s  -2p 

e>s--P‘ 

38  -38 

P5 

F  VII 

890  186 

5 

2s  -  2p 

K*S  -  *P" 

38  -  38 

P5 

1 _ 

L _ . 

1 

FLUORINE  VIII  (F7*).  Z  =  9 
Ground  State  Is2  ‘S0  (2  electrons) 
Ionization  Potential  7  693  810  cm  953.886  eV 


W;. ,  length  Intensity  j  MuUiplcl  | 


Configuration 


F  IX 


F  IX 


hlctncn!  Wavelength  Inlenvrty  Multiple!  ConfigujaUou  Term  J  J 


P  IX 

1 2i  n 

P 

i  | 

P  IX 

154  94 

P 

p  ix 

IMS  12 

P 

I  IX 

251.5 

1* 

P  IX 

267  19 

P 

1  IX 

525.9 

P 

p  ix 

499  8 

P 

p  ix 

574  1 

P 

I  !X 

920  1 

P 

!  1 

F  IX 

1526  5 

P 

H  He  Li  :ie  B  C  N  O  F  Nc  Na  Mg  AI  Si  P  S  Cl  Ar  K. 


References 


8 


Nc  I 


Ne  ! 


NEON  I  (Ne04),  Z  =  10 
Ground  State  ls*2s*2pe  *S0  (10  electrons) 
Ionization  Potential  173  929.70  cm  21.564  eV 


He  men  j 

Wavelength 

Ne  i 

576  0052  st 

II 

Ne  1 

576  8650  si 

N:  1 

571  1090  si 

Nt  1 

577  1692  si 

Ne  ! 

577.4*86  si 

Ne  1 

577  6047  si 

Ne  1 

577  9749  si 

Nc  1 

578  0715  st 

Ne  1 

1  578  1270  st 

Ne  I 

578  5129  si 

Ne  1 

|  578.6056  si 

Ne  I 

|  578  6185  si 

Ne  1 

578  8224  si 

Ne  I 

j  579.4722  si 

Ne  1 

579  4888  st 

Ne  1 

579  7711  si 

Ne  1 

579  8411  si 

Ne  1 

580  5119  si 

Ne  1 

580  6893  st 

Ne  1 

580  7137  st 

Ne  1 

581.1219  si 

Ne  1 

582  4691  si 

Ne  1 

582  5064  st 

Ne  1 

582.5982  si 

Ne  1 

583.1261  st 

Ne  1 

583  6893  st 

Ne  1 

585  2472  st 

Ne  1 

585  3042  si 

Ne  1 

586  3140  si 

Ne  1 

587  2128  st 

35 

Ne  I 

589  1792  si 

35 

Nc  1 

589  91  13  st 

35 

Ne  1 

590  0108  st 

Ne  [ 

591.8303  si 

70 

Ne  1 

595.9200  st 

100 

Nc  1 

598  7056  st 

i; 

Ne  1 

598  8908  st 

35 

Ne  1 

600.0365  st 

70 

Ne  1 

602  7263  st 

170 

Ne  1 

615  6283  st 

170 

Ne  I 

618  6716  st 

170 

Ne  1 

619  1023  st 

120 

Nc  1 

626.8232  st 

200 

Ne  1 

629.7388  st 

200 

Nc  1 

735, 8962  st 

1000 

Ne  1 

I 

i 

743  7195  st 

400 

2p‘-2p‘(2P“)lOd 
2p‘  -  2p‘(,P")9d 
2p‘  -  2p‘(2P'l  13d 
2p*  -  2ps(,P*)10s 
2p*  -  2p‘(,P°)l2d 

2p*  -  2p‘(2P“)  1 3s 
2p*  -  2p‘(2P°)  I  Id 
2p*  -  2p‘(2P“>8d 
2p‘-2p‘(1P’)l2s 
2p,-2p‘(2P‘)9s 

2p*-2p‘(»niOd 
2p*  -  2p‘(2P°)  I0d 
2p‘  -  2ps(2P“)l  Is 

2p,-2p»(’P“)9d 

2p*  -  2ps(2P“)9d 

2p*  -  2p‘(2P“)  10s 
2p*  -  2p,(2P°)7d 
2p*  -  2ps(2P“)8s 
2p*  -  2p‘(2P")8d 
2p‘  -  2p5(2P”)8d 

2p*  -  2pi(2P°)9s 
2p‘  -  2p‘(»r)7d 
2p*  -  2ps(2P°)7d 
2p*  -  2p5(2P°)6d 
2p*  -  2ps(2P°)8s 

2P*  2pJ(2P’)7s 
2p,-2p‘(IP“)6d 
2p*  -  2p‘(*p-)6d 
2p‘  -  2ps(2P°)7s 
2p«  -  2pi(2P°)5d 

2p«  -  2ps(2P°)6s 
2p8  -  2p5(2P°)5d 
2p*  -  2ps(2P°)5d 
2p"-2p»(2P°)6s 
2p*  -  2p5'2P°)4d 

2p*-  2ps(JP°)4d 
2p*  -  2ps(,P°)4d 
2ps  -  2p‘(2P°)5s 
2p*  -  2p5(2P°)5s 
2p*  ■  2pi(2P“)3d 

2p*  2p5(2P°)3d 
2p«-2ps(2P“)3d 
2p6  -  2p*(2P°)4s 
2p«  -  2p5(2P°)4s 
2p8  -  2p“(iP,’)3s 

2p*  -  2p5(2P°)3s 


Term 

IKD 

Ref  ere  ate* 

*'S -*[%]* 

mi 

K4 

*‘s- 

0-1 

K4 

»‘S -•*[%]* 

Wl 

K4 

g'S- %[*]• 

IfH 

K4 

*‘S -%!*]• 

K4 

if's 

Bps® 

K4 

■  JH 

K4 

i'S-W 

alfll 

K4 

jr'3 -%(%]• 

■iH 

K4 

y'S-'6[Mi]' 

K4 

K4 

j'S-fclfcj* 

■ini 

K4 

g'S  -%!%]■ 

K4 

z's- 

W9m 

K4 

EpI 

K4 

K4 

**S -%!*)• 

liH 

K4 

g'S- *[%]• 

■iH 

X4 

p'S-%[%|° 

i.RI 

K4 

f'S -%[<*]• 

0  1 

K4 

p'S-%1%)" 

5-  1 

K4 

g'S  -%|*]“ 

K4 

p'S^IM,]0 

Kflp 

K4 

*'S -%[%)• 

BD 

X4 

p'S  %|%|" 

0-1 

K4 

jtr'S  **!•*]“ 

hi 

K4 

p'S-%1%]" 

HI 

K4 

z'S  - 

111 

X4 

g'S -*!%)” 

In 

K4 

If'S -%[%)• 

III 

K4.B29 

p'S-'MVi]" 

0-1 

X4.B29 

*‘S -%!%]“ 

liol 

X4.B29 

*'S-%l'6r 

i’afl 

X4 

IH 

X4.B29 

iJW 

X4.B29 

g's  %[%r 

!SB 

X4.B29 

*‘S 

SbS 

X4.B29 

p's^cai-- 

Ifll 

X4.B29 

*'s- 

3-1 

X4.B29 

k'S  -  va [%  j 

0-1 

X4.B29 

**S 

0  1 

X4.B29 

s'S-%[>4]' 

0-1 

X4.B29 

*'S -%!*]• 

0-1 

X4.B29 

p’S -%[%)“ 

0  1 

X4.B29 

0-1 

K4.B29 

g'S  -%[%]” 

0-1 

X4.B29 
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Nc  II 


Ne  II 


H  lenient 

Wivcleafth 

Inch 

Ne  II 

324  570 

20 

Nc  II 

325  393 

10 

Ne  II 

326  542 

40 

Ne  11 

326  787 

50 

Ne  11 

327.262 

30 

Ne  II 

327  355 

20 

Ne  II 

327.626 

20 

Ne  II 

328  090 

20 

Nc  11 

330  146 

C 

Ne  II 

330  205 

5 

Ne  II 

330.626 

s 

Ne  It 

330  790 

20 

Ne  II 

331  069 

| 

Ne  II 

331  515 

2 

Ne  1! 

352.2466  st 

30 

Ne  II 

352  9561  st 

90 

Ne  11 

353  2149  st 

50 

Ne  II 

353  9349  st 

30 

Ne  II 

354  9622  st 

60 

Ne  II 

355  4541  st 

20 

Ne  II 

355.6559  st 

40 

Ne  II 

355.839 

1 

Nc  II 

355.9476  st 

40 

Ne  II 

356.1290  st 

40 

Ne  II 

356.44J0  st 

30 

Ne  II 

356  5405  st 

30 

Ne  II 

356.7995  st 

50 

Ne  II 

356.8769  st 

20 

Ne  II 

357.5355  st 

40 

Ne  II 

361  4326  st 

90 

Nc  II 

362.4554  st 

60 

Ne  II 

405.8538  st 

150 

Ne  II 

407  1376  st 

120 

Ne  II 

445  0397  st 

200 

Ne  II 

446  2256  st 

300 

Ne  II 

446  5901  st 

250 

Ne  II 

447.8150  st 

180 

Ne  II 

454  6535  st 

150 

Ne  II 

455  2738  st 

200 

Ne  II 

456  2749  st 

10 

NEON  II  (Ne*  ■ ),  Z  =  10 
Ground  State  ls*2s*2p*  (9  electrons) 

Ionization  Potential  330  391.0  cm  *;  40.962  eV 


Ne  II 
Ne  II 
Ne  II 
Ne  II 
Ne  II 

Ne  I! 

Ne  II 
Ne  II 
Ne  II 
Ne  II 

Ne  II 
Ne  II 
Ne  II 
Ne  II 
Ne  II 

Ne  II 
Ne  II 
Ne  II 
Ne  II 
Ne  II 


456.3483  st 
456.8962  st 
460.7284  st 
462.3908  st 
992.253 

993.884 
1066  764 
1068  649 
1073  781 
1074.313 

1075.688 
1087.789 
1090.628 
1131  724 
1131  848 

1229.688 
1229.832 
1239.018 
1239.167 
I  >93  902 


120 

90 

1000 

500 

30 

60 

30 

70 

50 

10 

20 

40 

50 

90 

100 

70 

90 

80 

60 

70 


6 

6 

6 

5 

5 

4 

4 

3 

3 

3 

3 

2 

2 

2 

2 

2 

I 

I 


2p*  -  2p4('D)4s 
2P5- V('D)4s 
2p‘-2p4('D)3d 
2p5-2p4;,D)3d 
2ps  -  2p4('D)3d 

2p*-2p4('D)3d 
2p*  -  2p4('D)3d 
2p‘-2P4('Dnd 
2p*  •  2p4(3P)4d 
2p»  -  2p4(,P)4d 

2ps  -  2p4(3P)4d 
2p*  -  2p4(3P)4d 
2p*  -  2p4(3P)4d 
2ps  -  2p4(3P)4d 
2p*  -  2p4(3P)4s 

2p*  •  2p4(3P)4s 
2p»  •  2p4(3P)4s 
2p‘-2p4(»P)4s 
2p5  -  2p4(3P)3d 
2p3-2p4(3P)3d 

2ps  -  2p4(3P)3d 
2p3  -  2p4(3P)3d 
2p*  •  2p4(3P)3d 
2p*  -  2p4(3P)3d 
2p*  -  2p4(3P)3d 

2p*-2p4(3P)3d 
2ps-2p'(3P)3d 
2ps  -  2p4(3P)3d 
2p»  -  2p4(3P)3d 
2ps-2p4('S)3s 

2p3  -  2p4('S)3s 
2ps  -  2p4(‘D)3s 
2ps  -  2p4('D)3s 
2ps  -  2p4(3P)3s 
2p5-2p4(3P)3s 

2p*  -  2p4(3P)3s 
2p5  -  2p4(3P)3s 
2ps  -  2p4(3P)3s 
2ps  -  2p4(3P)3s 
2ps-2p'>(3P)3s 

2ps  -  2p4(,P)?s 
2ps  -  2p4(3P)3s 
2s32ps  -  2s  2p4 
2s3  2p3  -  2s  2p4 
2s  2p4  -  2s32p4(,D)4p 

2s2p*-2s32p4(>D)4p 
2p4(*P) 3s  -  2p4('D)4p 
2p4(3?)3s  -  2p4(>D)4p 
2p4(3P)3s  •  2p4('D)4p 
2p4(3P)3s-2p4(>D)4p 

2p4(3P)3s  -  2p4('D)4p 
2s  2p*  -  2s32p4(3P)5p 
2s2p0  •  2s32p4(3P)5p 
2s2p*-2s-2p4('S)3p 
2s2p*-2s32p4('S)3p 

2p4(3P)3s-2p4('S)3p 
2p4(3P)3s  -  2p4('S)3p 
2p4i3P)3s  -  2p4('S)3p 
2p4(3P)3s-2p4(*S)3p 
2s2p*-2s32p4(3P)4p 


s’  p* • 3n 
g2r  2n 
g*r  -  3d 
u'P*  -  *s 

g'  p*  -  3p 

«3P*  3D 
g2  P*  •  3S 

g*r  3p 

S3F  -  3F 
*3P°-'P 

sr’P*  3P 
e3P" - 3D 
g* P* - 3P 
g2  P*  -  3D 
*3P*-3P 

g*p° . ip 

g'r*  p 

s3p° - 3P 
»». 

s  *  -  -r 
gip- .  3P 

*sp*-4p 
*3p°  »p 
g3p° - 3p 
**p° - -p 
*  3p° - 3p 

g2P°  -  3D 
g =P°  3D 
g »F’ - 4P 
S3P°-3D 
l?3P°  -  «S 

e*P” • *S 
*3P°  »D 
jf’P”  •  3I) 
gJ P°  3P 
g >P° - 3P 

g*P° . tp 

giP-  .p 

**P°  4P 
£JP°-4P 

gip-  4p 

?3P°  -  4P 

gip-  4p 

?3P°  3S 
83P°-3S 
3S  -  3P" 

JS  -  3P” 

ip .  lp° 
jp .  sp. 
jp .  ip- 

3P-3D° 

ip .  IP¬ 
’S  -  3P° 

3S  -  3P° 

3S  -  3P° 

3S  -  3P° 

ip .  jp- 
ip .  *P" 
ip.lp- 
ip .  jp- 

»s  3P- 


*4  -% 
%  -% 
'h  -  54 
'h-\ 

%  -% 
54-54 
54-34 
34-34 
34-54 

34-34 
34-34 
54-34 
34-34 
54  -  54 

34-34 
34-34 
54  -34 
54  -34 
34  -  54 

54  -  54 
34-34 
■A  -34 
34-54 
34-34 


'A  -  'A  I  Pi  4 


PI4 

Pt4 

PI4 

PI4 

PI4 

PM 
PI4 
Pi  4 
Pl4 
Pl4 

P|4 

Pl4 

Pt4,B29 

PI4.B29 

Pl4 

PI4 
14 
Pl4 
Pt4 
Pl4 

P|4 

PI4.B29 

Pl4 

Pi  4 

P|4 

Pt< 

Pt4 
Pi  4 
PI4 
Pl4 

P|4 

Pt4 

Pt4 

PI4 

PI4 


I 


54  -34 
34  ->4 
34-34 
54  -44 

34-34 
■a  -34 
34  -  4i 
’A  -  'A 
54  -  ’A 

'4-34 
34  -  54 
34  -  34 
'ft  -  ’A 
54  -  34 

54  -  34 
■4  ‘.4 
54  34 
54  -  ’A 
’4  -34 

34  >4 
34  •  34 
'4  54 
■A  -34, 

4  -  '4 


Pi4 

Pt4 

Pl4 

P|4 

PI4 

Pl4 

Pl4 

Pl4 

Pl4 

P|4 

Pt4 

PI4 

P|4 

PM 
Pt4 
PI4 
Pl4 
Pi  4 

ri4 

PI4 
Pi  4 
PI4 
PI4 
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Ne  II 


Ne  II 


t-'lemcnt  Wavelength  |  Intensity  |  Multiplet 


Coni  juration 


J  -  J  References 


1298  046 
1381.509 
1381.894 
1385.937 
1387.515 

1387.665 
1388.491 
1391  704 
1391.854 
1399.532 

1399.956 
1400.809 
1400  868 

1403.135 

1403.202 

1403.679 

1405.373 

1409.747 

1411.306 

1413.956 

1415.716 
1418.375 
1418.687 
1418.745 
1423.564 

1428.579 

1436.086 

1441.188 

1446.183 

1449.132 

1454.390 

1460.716 
1462.744 
1472.121 
1473  894 

1475.959 

1483.502 

1499.006 

1557.487 

1567.526 

1569.015 
15%.  397 
1597.971 
1600  080 
1604.004 

1604.091 

1608.512 

1668.057 

1670.737 

1674.290 

1681.035 

1681.683 

1688.356 

1694.481 

1694.600 

1694.786 
1694  878 
1723.389 
1730.645 
1737.341 

1738.736 
1742.869 
1744.277 
1744  416 
1751  216 


2a2p«-2s*2p4(’P)4p 

>S  -  *P* 

2p4(*P)  3s  -  2p4(*P)4p 

4P  -  *D* 

2p4(*P)3s  -  2p4(’P)4p 

4P  -  4D* 

2p4(*P)3s  -  2p4(*P)4p 

4P  -  4D" 

2p4(*P)3s  -  2p4(’P)4p 

4P  -  4D* 

2p4(*P)3p  -  2p4(*P)7s 

4P*-4P 

2p4(*P)3s  2p4(*P)4p 

4P  -  4D° 

2p4(*P)  3s  -  2p4(3P)4p 

4P  -  4D 

2p4(*P)3s  •  2p4(3P)4p 

4P  -  4D* 

2p4(*P)3s  -  2p4(’P)4p 

4P  -  4P* 

2p4(‘D)3s  -  2p'('D)4p 

*D  -  *P“ 

2p4('D)3s  ■  2p4('D)4p 

*D  -  *D° 

2p4  ( *D)  3s  -  2p4( 1  D)4p 

*D  -  *D° 

2p4('D)3s  -  2p4(,D)4p 

2D  -  *P° 

2p4(‘D)3s  -  2p4('D)4p 

2D  -  2P’ 

2p4(3P)3s  -  2p4(3P)4p 

4P-4P* 

2p4(3P) 3s  -  2p4(3P)4p 

4P  -  4P“ 

2p4(3P)3s  -  2p4(3P)4p 

4P-4P* 

2p4(3P)3s  -  2p4(3P)4p 

4P  -  4P° 

2p4(3P)3s  -  2p4(3P)4p 

4P  -  4P° 

2p4(3P)3s  ■  2p4(3P)4p 

4P  -  4P° 

2p4(‘D)3s  -  2p4('I))4p 

«D  -  *F* 

2p4('D)3s  -  2p4('D)4p 

*D  -  2F° 

2p4('D)3s-2pVD)4p 

»D  -  *F° 

2p4(3P)3s  -  2p4(3P)4p 

sp.ip- 

2p4(3P)3s  -  2p4(3P)4p 

2p  .  2p° 

2p4(3P)3s  -  2p4(3P)4p 

*P  -  *P° 

2pVP)3s-2p4(3P)4p 

ip  .  2p° 

2p4(3P)3p  -  2p4(3P)7s 

4D°  -  4P 

2p4(3P)3p  -  2p4(3P)7s 

4D°  -  4P 

2p4(3P)3p  -  2p4(3P)7s 

4D°  -  4P 

2p4(3P)3s  -  2p4(3P)4p 

*P  -  *S° 

2p4(3P)3s  -  2p4(3P)4p 

2p  .  2D» 

2p4(3P)3p  -  2p4(3P)7s 

2D°  -  3P 

2p4(3P)  3s  -  2p4(3P)4p 

3P-2S° 

2p4(3P)3s  -  2p4!3P)4p 

2p  .  2D» 

2p4(1P)3s  •  ?p4(3P)4p 

2P  -  4D° 

2p4(3P)3p  -  2p4(3P)6s 

4P“  .  4P 

2p4(3P)  3p  -  2p4(3P)6s 

4D° -  *P 

2p4(3P)3p  -  2p4(3P)6s 

4D°  -  4P 

2p4(3P)3p  -  2p4(3P)6s 

4D"  -  4P 

2p4(3P)3p  -  2p4(3P)6s 

»D°  -  2P 

2p4(*D)3s  -  2p4(3P)5p 

3D  -  2P' 

2p4(3P)3p  -  2p4(3P)6s 

2D°  -  3P 

2p4('D)3s  -  2p4(3P)5p 

2D.2P» 

2p4('D)3s  -  2p4(3P)5p 

20 . 2p-> 

2p4(3P)3p  -  2r4(3P)6s 

2D°  -  4P 

2p4(3P) 3p  -  2p4(3P)6s 

4S° - 4P 

2p4(3P)  3p  2p4(3P)6s 

2p°  .  2p 

2p4(3P)3p  -  2p4(3P)6s 

2p. . in 

2p4(3P)3p  -  2p4(3P)6s 

2P° . 2p 

2s2p*  -  2s,2p4('D)3p 

2S  -  3P° 

2s2p*-2s*2p4('0)3p 

3S  -  2P° 

2p4(3P)3p  -  2p4(3P)6s 

3P° - 4P 

2p4('D)3s  -  2p4('S)3|' 

3D  .  2p° 

2p4('D)3s  -  2p4('S)3p 

»D  -  2P“ 

2o‘(,D)3s  -  2p4('S)3p 

2D-2P° 

2p4(3P)3p  -  2p4(3P)5s 

4P  -  2P 

2p4(3P)3p-2p4(3P)5s 

4P"  .  Jp 

2p4(’P)3p  -  2p4(3P)5s 

4P°  .  2p 

2p4(3P)3p  -  2p4(3P)5s 

4P° . «p 

2p4(3P)3p  -  2p4(3P)5s 

4P° . 2p 

2p4(3P)3p  -  2p4(3P)5s 

4P°  -  4P 

2p4(3P)3p  -  2p4(3P)5s 

4P" . 4p 

2p4(3P)3p  -  2p4(’P)5s 

4P°  -  4P 

■n  - Pl4 


W  -  *A  Pl4 


Nc  I! 


Ne  II 


Element 

Wivcknflh 

Intensity 

Muhipkt 

Configuration 

Term 

DS 

References 

Nc  II 

1751  698 

80 

2p4(3P)3p  -  2p4<3P)5s 

4p"-4p 

% 

PI4 

Ne  11 

1756.835 

80 

2p4(*P)3p  -  2p4(3P)5* 

4p*  -  4p 

59-39 

PI  4 

Ne  II 

1758.105 

70 

2p4(3P)Jp-2p4(3P)4d 

4f  4P 

39-39 

PI4 

Ne  II 

175S  555 

80 

2p4(*P)3p-2p4(»P)5s 

4f-4p 

39  -39 

PI4 

Ne  II 

1  758.590 

20 

2p4(*P)3*  -  2p4(*D)3p 

4p-*p* 

39  -  V. 

PI4 

Ne  II 

1763  727 

20 

2p4(3P)  3p  -  2p4(*P)4d 

4f  -  *f 

39  -39 

PI4 

Nc  II 

1765  015 

30 

2pVP)3p-2p4(‘P)4d 

4f  4P 

39  -39 

P14 

Ne  II 

1765  898 

70 

2p4(*P)3»  -  2p*(‘D)3p 

4p-*p* 

39-39 

P;4 

Ne  II 

1767.900 

10 

2p4(3P)3i  -  ?p4('D)3p 

4P  *p* 

39  -  *6 

P14 

Ne  11 

1768.085 

10 

2p4(3P)3p  -  2p4(*P)4d 

4F  -  *F 

39-79 

P14 

Ne  II 

1778.282 

30 

2p4(*P)3p  -  2p4(*P)4d 

4F  *P 

59-39 

P14 

Ne  II 

1778.747 

30 

2p4(*P)3p  -  2p4(*P)4<4 

4F-4P 

39-39 

PM 

Ne  !1 

1783.783 

30 

2p4(*P) 3p  -  2p4(*P)4d 

4F  4P 

39  -  *9 

P14 

Nc  II 

1789.613 

20 

2p4(*P)3p  ■  2p4(*P)4d 

4f  4p 

39-39 

P14 

Ne  11 

1796.516 

70 

2p4(*P)3p  -  2p4(*P)4d 

4F-4D 

39  39 

PM 

Ne  II 

1797  198 

30 

2p4(*T)  3p  -  2p4(*P)4d 

4F-4D 

39-59 

PM 

Ne  II 

1798  281 

80 

2p4(*P)3p  -  2p4(3P)4d 

4F  4D 

39-39 

PM 

Nc  II 

1800.733 

70 

2p4(3P)3p  -  2p4(3P)4d 

4F  -  4D 

39-39 

P14 

Nc  11 

1803  114 

30 

2p4(3P)3p  -  2p4(*P)4d 

4F-4D 

39-39 

PM 

Nc  11 

1803  732 

70 

2p4(3P)3p  -  2p4(3P)4d 

4F  4D 

39-39 

P14 

Ne  11 

1806/, 71 

5 

2p4(*P)3p  -  2p4(*P)4d 

4P”  -  4D 

39-39 

PM 

Ne  II 

1825  343 

80 

2p4(*D)3p  -  2"j4(*D)5s 

*F’  *D 

39-39 

Pl4 

Ne  11 

1826  667 

5 

2p4(»P)3p-:i  * (*P)5s 

4D°  -  *P 

39-39 

PM 

Ne  11 

1826.829 

90 

2p4(*D)3p  2p4(*D)5s 

»D 

79-39 

PM 

Ne  II 

1831  481 

10 

2p4(3P)  7p  -  2p4(3P)5s 

4D°  *P 

39-9. 

P14 

Ne  II 

1833.910 

80 

2p4(3P)  3p  -  2p4(3P)5s 

4I>“  -  *P 

39-39 

P14 

Nc  II 

1842.341 

70 

2p4(3P)3p-2p4(3P)5s 

4D° - 3? 

39-39 

PM 

Ne  II 

1843  908 

80 

2p4(*P)3p  -2p4(3P)5s 

'D'  4P 

39-39 

P14 

Ne  II 

1845.9% 

80 

2p4(3P)3p  -  2p4(3P)5s 

4D°  -  4P 

79  -39 

P14 

Ne  II 

1847  249 

5 

2p4(3P)3p  -  2p4(3P)5s 

4D°  -  3P 

59-39 

PM 

Ne  11 

1848.823 

70 

2p4(3P)3p-2p4(3P)5s 

41)°  -  4P 

39-39 

PM 

Nc  II 

1849  781 

90 

2p4(3P)  3p  -  2p4(*P)5s 

4D°  4P 

39-39 

PM 

Nc  II 

1853.115 

90 

2p4(‘P)3p-2pM3P)4ii 

4D  4P 

%  -39 

PI  4 

Nc  11 

1853.453 

20 

2p4(*D)3p  -  2p4(*D)4<J 

3F-3F 

39-39 

PM 

Nc  11 

1854  035 

90 

2p4(3P)3p  2p4(*D)4s 

3F  -  -0 

39-39 

P14 

Ne  11 

1854  976 

20 

2p4(*D>3p  -  2p4(*D)4d 

21-  - 3 1- 

79-39 

PM 

Ne  11 

1857  565 

70 

2p4(3P)  3p  -  2p4  (3P)  's 

41)°-4P 

39-9. 

P14 

Nc  II 

1857  952 

70 

2p4(3l’)7p-2p4(3P)5s 

4D  4P 

39  -  39 

PI  4 

Nc  II 

1858  408 

80 

2p4(3P)3p  2p4(*l»4s 

3P“  >0 

*9  ■  39 

PI4 

Nc  II 

1859  017 

20 

2p4(3P|3p  -  2p4(3P)4<J 

4D° -  »P 

39-39 

Pi  4 

Ne  II 

1859.761 

80 

2p4(3P)3p  2p4(JP)4d 

4D°  31 

79  -39 

PM 

Nc  II 

1861.137 

50 

2p4(3P)3p  -  2p4(3P)4d 

4D°  41 

7'  -39 

Pi  4 

Nc  II 

1871  (797 

70 

2p4(3P)  7p  -  2p4(3P)4d 

4D° -  ?F 

39  39 

PI  4 

Nc  II 

1872.291 

50 

2p4(*D)3r  -2p4(:l»4d 

h; 

39  ’9 

PM 

Ne  II 

1872.721 

5 

2p4(3P)7p  2p4(3P)4d 

4D”  3P 

59  39 

PI  4 

Ne  II 

1877  49? 

20 

2p4(3P)7p  -  2p4(3P)4d 

41)“-4P 

39  -39 

P14 

Ne  II 

1877  677 

5 

2p4(3P)3p  2p4(3l’)4d 

*1)'  4P 

39  -39 

Pi  4 

Nc  11 

1873  S'7! 

60 

2p4(*D)3p  •  2p4(*l))4d 

2r -h; 

79  39 

F14 

Nc  II 

1876  007 

70 

2p4(3P)3p  -  2p4(3P)4d 

4i)  *F 

39  -79 

PI  4 

Nc  11 

1877.387 

30 

2p4(3P)  3p  -  2p4(3P)4d 

4i)°-*i 

39  -39 

PI4 

Nc  11 

1877.679 

40 

2p4(3P)3s-2p4(*l))7p 

2P .  iD° 

39-39 

PM 

Ne  11 

1879.889 

50 

2p4(3P)3p  -  2p4(3P)4d 

4i>° 

39-39 

Pi  4 

Ne  11 

1881  690 

70 

2p4(3P) 3p  ■  ?r4(’P)4d 

4D°  -  4F 

39-39 

PM 

Nc  II 

1882.4"8 

60 

2p4(3P)3p-2p4(3P)4d 

4I)'  4P 

39  -  39 

Pi  4 

Nc  II 

1883.796 

80 

?p4(3P)3p  -  2p4(3P)4d 

4n° -  *f 

79-39 

Pi  4 

Nc  II 

1888  107 

100 

2p4(3P)7p-2p4(3P)5s 

2D7-3P 

39-39 

Pis 

Nc  ir 

1889  710 

100 

2p4(3P)  3p  -  2p4(3P)  5s 

*D°  3P 

39-39 

Pi  4 

Ne  11 

*891  766 

60 

2p4(*D)3p  -  2p4(*l))5s 

?P° . jD 

39  39 

PM 

Ne  II 

1891  770 

5 

2p4(3P) 7p  -  2p4(3P)4d 

4I)°-3I) 

39-39 

PI4 

Ne  II 

1893.876 

70 

2p4(3P)7p  -  2p4(3P)4d 

41)  4F 

39  ’9 

PI4 

Nc  II 

1895  072 

10 

2p4(3P)7p  -  2p4(*l))3d 

3S°-3P 

*9-39 

PI4 

Nc  II 

1895  840 

5 

2p4 53P)  3p  -  2p4(3l’)4d 

4D°  -  4I) 

79-39 

P14 

Nc  II 

1897  810 

40 

2p4(3F)3p  -  2p4(3P)4d 

4D°  -  4D 

79.  -  79 

PI4 

Ne  II 

1899  802 

40 

2p*(1D)3p  -  2p4('D)5s 

3P°  -  3D 

*9-39 

PI  4 

Ne  II 

1900.189 

40 

2p4(3P)7s  -  2p4(*D)7p 

3P  -  31V 

*9  -39 

P14 

85 


Ne  II 


Ne  m 


Efca<« 

Wevek^jh 

iMcuaty 

Configsruio* 

Term 

m 

a 

Reference* 

Ne  II 

1900.695 

5 

2p4(*P)3p  -2p4(*P)4d 

4D*-*D 

H 

-36 

P14 

Ne  II 

1904. 510 

70 

2p4(»P)3p-2p4(*P)5* 

*D'-4P 

36 

-36 

PM 

Ne  II 

1904.691 

5 

2p4(*P)3«  -  2p4(*P)4d 

4D*  •  4D 

36 

-36 

PH 

Ne  II 

1906.502 

60 

2p*  (*P)  3p  -  2p4(*P)  5* 

»D‘  -  P 

36 

-36 

P14 

Ne  II 

1907.493 

200 

9 

2p4(*P)3*-2p4('D)3p 

*P-*P* 

36 

-  36 

P14 

Ne  II 

1914.729 

30 

2p4(*P)3p  -  2p4(*P)4d 

•D* -*P 

36 

-36 

P14 

Ne  II 

1916.083 

530 

9 

2p4(*P)3«  •  2p4('D)3p 

*P-SP* 

36 

-  Si 

Pl4 

Ne  II 

1920.181 

M 

2p*(*P)3p  -  2p4(*D)3d 

»P*  •  3D 

36 

-36 

P14 

Ne  II 

1923.226 

5 

2p4(*P)3p  -2p4(*T)J* 

*D*  •  4P 

36 

-36 

P14 

Ne  II 

1924.166 

70 

2p4(*P)3p-2p4(*D)3d 

•P*  -  *D 

36 

-36 

P14 

Ne  II 

1927.549 

5 

2p*(*P)3p  -  2p4(*P)4d 

*D*  -  *F 

36 

-36 

P14 

Ne  II 

1928.786 

60 

2p4(*P)3p-2p4('D)3d 

»P*-*S 

36 

-  36 

P14 

Ne  II 

1929.643 

60 

2p4('D)3p  -  2p4('D)5* 

•D*  -  SD 

36 

-36 

P14 

Ne  II 

1930.028 

300 

9 

2p4(*P)3«  -  2p4('D)3p 

*P-*P* 

36 

-36 

P14 

Ne  II 

1930.335 

60 

2p4('D)3p  -  2p4('D)5* 

*D*  -  *D 

36 

-36 

PM 

Ne  I! 

1932.754 

70 

2p4(*P)3p-2p'(»P)4d 

>D*  -  *F 

36 

-36 

Pl4 

Ne  II 

1933.529 

90 

2p4(*P)3p-2p4('D)3d 

*P*-*S 

36 

-36 

Pl4 

Ne  II 

1933.642 

10 

2p4(*P)3p  -  2p4(*P)4d 

•D'  -*P 

36 

-36 

PM 

Ne  II 

1936.417 

30 

2p4(*P)3p  -  2p4(*P)5s 

*S*-*P 

36 

-36 

Pl4 

Ne  II 

1938.826 

9 

2p4(*P)3s  -  2p4('D)3p 

*P-*P* 

36 

-36 

P14 

Ne  I) 

1939.875 

70 

2p4(*P)3p  -  2p4(*P)4d 

*D*  -  4P 

36 

-36 

P14 

Ne  II 

1944.883 

60 

2p4(,P)3p  -  2p4('D)3d 

.p».ip 

36 

-36 

PM 

Ne  II 

1945.458 

100 

2p4(*P)3p-2p4('D)3d 

*P*  *P 

36 

-36 

P14 

Ne  11 

1949.450 

5 

2p*(*P)3p  -  2p4(*P)4d 

*D'-*D 

36 

-36 

PM 

Ne  11 

1949.6% 

70 

2p4(*P)3p-2p4('D)3d 

*P*-*P 

36 

-36 

Pm 

Ne  II 

1950.276 

40 

2p4(*P)3p-2p4(‘D)3d 

•P*  *P 

36 

36 

Pm 

Ne  II 

1951.727 

80 

2p4(*P)3p-2p4(*P)4d 

»D°-«F 

36 

-36 

PM 

Ne  II 

1954.048 

70 

2p4(*P)3p  -  2p4(*P)5s 

*S'-*P 

36 

-36 

Pm 

Ne  II 

1959.994 

60 

2p4(*P)3p-  2p4(*P)5s 

4S*  -  *P 

36 

-36 

P14 

Ne  II 

1%1.772 

60 

2p4(*D)3p  -  2p4('D)4d 

*D’  -  *F 

36 

-36 

PM 

Ne  II 

1971.621 

20 

2p4(*P)3p  -  2p4(*P)5s 

»S° - 4P 

36 

-36 

Pl4 

Ne  11 

1977.657 

70 

2p4(*P)3p  -  2p4(*P)5s 

4S'-4P 

36 

■36 

PM 

Ne  II 

1982.576 

40 

2p4(*P)3p  -  2p4(*P)4d 

•S'  »P 

9. 

-36 

PM 

Ne  II 

1989.036 

80 

2p4(*P)3p-2p4(*?)5s 

*P”-»P 

36 

-36 

P14 

Ne  II 

1994  099 

90 

2p4(*P)3n  -  2p4(*P)5s 

*P“  *P 

36 

■4 

ri4 

Ne  II 

1995.280 

50 

2p4(*P)3p  -  2p4(’P)4d 

4S'-4P 

36 

-36 

Pl4 

Ne  II 

1998.667 

20 

2p4(*?)3p  -  2p4(*P)4d 

*S  -*P 

36 

-36 

PM 

NEON  10  (Ne2+),  Z  =  10 
Ground  State  Js22s22p4  3P2  (8  electrons) 
Ionization  Potential  511  800  cm'1;  63.45  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

an 

kv'ereuccs 

Ne  III 

251  12 

200b 

5 

2p4  -  2p’(4S°)3d 

#*P  -  *D° 

2-3 

K10.M23 

Ne  III 

251.54 

200 

5 

2p4  -  2p’(4S°)3d 

S*P-*D° 

1  -2 

K10  M23 

Ne  III 

251  72 

200 

5 

2p4  -  2p*(4S°)3d 

S*P  *D° 

0-1 

K10.M23 

Ne  III 

267.07 

300b 

4 

2p4  -  2p’(’P°)3s 

**P-»P° 

2-2 

K10.M23 

Ne  III 

267.53 

300b 

4 

2p4-2p’(’P°)3s 

gi ip .  sp° 

1-2 

K10.M23 

Ne  in 

267.71 

200 

4 

2p4-2p’(*F)3s 

jep.ep- 

0-1 

K  10.M23 

Ne  III 

282.49 

10 

8 

2p4  -  2p’(’F°)3s 

*D-  «P“ 

2-1 

B29.M23 

Ne  III 

283.15 

300b 

3 

2p4-2p*(*D°)3s 

£*P  -  *D° 

2-2 

K10.M23 

Ne  III 

283.17 

600 

3 

2p4-  2p*(,D°)3s 

s*p-*n° 

2-3 

K  10,1423 

Ne  in 

283.66 

500b 

3 

2p4-  2p*(*D°)3s 

1  2 

KI0.M23 

86 


Ne  III 


Ne  IV 


Kkmcot 

Wavelength 

Intensity 

Muhiplct 

Configuration 

Term 

m 

References 

Nc  II! 

283.87 

FI 

3 

2p4  -2p2(3D*)Js 

*2 P  -  2D” 

0-1 

KIO.M23 

Ne  III 

301  12 

■ 

7 

2p4  •  2p*(,D*)3s 

>D-  ‘D“ 

2-2 

B29.M23 

Ne  III 

308.5$ 

100 

2p4  -  2p2(sP*)3» 

■S-  2P* 

0- 1 

f329,M2J 

Ne  III 

313.05 

2 

2p4-2p2(4S“)3s 

*2 P  -  aS* 

2-1 

K29.M23 

Nc  111 

313.68 

300 

2 

2p4  •  2p3(4S*)3s 

*2P  -  2S* 

1  - 1 

B29.M23 

313  92 

100 

2 

2p4  -  2p2(<S°)3s 

gtp .  »S“ 

0- 1 

B29.M23 

■aj  m 

379.31 

700 

6 

2«22p4  -  2s2ps 

‘D-‘P* 

2-1 

B29.M23 

427.84 

300 

9 

2s2  2p4  ■  2s  2p5 

■S-tp* 

0- 1 

B29.M21 

■a  ■ 

488.10 

HTuWSIll 

1 

2s2  2p4  -  2s2p‘ 

*2P-aP' 

2-1 

B29.M23 

488.87 

700 

* 

2«2  2p4  -  2s2p‘ 

gip .  ip° 

1  -0 

B29.M23 

Ne  III 

489  50 

1000 

1 

2s22p4-2s2p‘ 

gtp  .  2p‘ 

2-2 

B29.M23 

Ne  III 

489  64 

KTiTi^Blp^ 

1 

2s2  2p4  -  2s  2p* 

gap  .  tp- 

1  - 1 

B29.M23 

Ne  III 

490  3i 

700 

1 

2s2  2p4  -  2s  2p* 

gap .  ip- 

0- 1 

B29.M23 

Nc  III 

491.35 

900 

1 

2s22p4-2s2o* 

gip .  »p* 

1  -2 

B29.M23 

Nc  111 

1255.03 

200 

13 

2ps(4S°13s  -  2p3(2D°)Jp 

3S* - 2P 

1  0 

B29.M23 

Nc  III 

1255  68 

500 

13 

2ps(4S“)3s  -  2p2(2D")3p 

2S“  -  2P 

1  -  1 

B29.M23 

Nc  III 

1257  19 

600 

13 

2p2(*S“)3s  -  2p3(Jf)°)3p 

2S°  -  3P 

1-2 

B29.M23 

NEON  IV  (Ne3*),  Z  =  10 
Ground  State  ls22ss2p3  4SJ/2  t7  electrons) 
Ionization  Potential  783  300  cm  97.11  eV 


l-lemc.it 

Wavelength 

Intensity 

Mulliplct 

Configuration 

Term 

J  1 

References 

Nc  IV 

140  13 

15 

2p2  -  2pl(‘D)6s 

-D°  -  2D 

36  -36 

P8 

Nc  IV 

142.93 

15 

2p3-2p2(‘D)5d 

2D° -2F 

36  -36 

P8 

Ne  IV 

144.02 

2pa  -  2pa(3P)5s 

g*S° - 4P 

%  -36 

PS 

Ne  IV 

144.15 

2p2  -  2pJ(JP)5s 

K*S'*P 

36-36 

PS 

Ne  IV 

144.28 

5 

2p3-2p2(3P)5s 

*4S° - -P 

36-36 

1'8 

Ne  IV 

146.26 

2p3-2p2(‘D)55 

2D° - »D 

36-36 

PS 

Nc  IV 

148.66 

5 

2p3-2pa(2P)4d 

g*S°  -  4P 

36  -36 

PS 

Ne  IV 

148.79 

15b 

2pJ - 2p2(3P)4d 

*4S°--P 

36-36 

PS 

Ne  IV 

148  94 

20 

2p3 - 2pa(3P)4d 

g*S°  -  -P 

36-36 

P8 

Ne  IV 

149.59 

2p3  -  2pa(‘S)4d 

2D°  -  2D 

36-36 

PS 

Nc  IV 

150.93 

5 

2pa  -  2pa(‘D)5s 

ip-  .  2D 

36  -  36 

P8 

Ne  IV 

1»:.4S  P 

2p3-2p2(‘D)4d 

2D  -  2P 

36-36 

P8 

Ne  IV 

15  .Sc 

75 

2p3  -  2p2(‘D)4d 

2D°  -  2D 

36-36 

PS 

Ne  IV 

152.2 ' 

75 

2p3-2p2(‘D)4d 

JD°  -  2F 

36-36 

PS 

Ne  IV 

154.49 

25 

2p3  -  2p2(‘S)4d 

2P°  -  2D 

36-36 

PS 

Nc  IV 

156  48 

25d 

2p3-2p2(‘D)4d 

*P° - *P 

36  -36 

PS 

Nc  IV 

156.87 

15 

2p3-2p2(!D)4d 

2P° - 2D 

36-36 

PS 

Nc  IV 

.57  63 

25 

2p3  -  2p2(3P)4s 

g*S° - -P 

36-36 

PS 

Ne  H' 

157.78 

15 

2p3  -  2p2(3P)4s 

s4s°  -  4p 

36  -36 

PS 

Ne  IV 

1  57  fit 

10 

2p3  -  2p2(3P)4s 

*4S°-"P 

36  -  36 

PS 

Ne  IV 

158  96 

25 

2p3  -  2p2i3P)4d 

2D° - 2D 

PS 

Nc  IV 

158.11 

10 

2p3  -  2p2(3PKd 

aD° •  2D 

rs 

Ne  IV 

158.65 

75 

2p3  -  2p2(3P)4d 

aD°  -  2F 

p* 

Ne  IV 

158.82 

75 

2p3  -  2pa(3P)4d 

2D°  -  aF 

36-36 

PS 

Nc  IV 

160.47 

2p3  •  2p2(‘D)4s 

aD°  -  2D 

36-36 

PS 

Nc  IV 

163  56 

2p3  -  2pa(3P)4d 

2P° - -D 

36  -36 

PS 

Ne  IV 

‘63  60 

2p3  -  2p2(3P)4d 

2PC  -  2D 

36  -36 

PS 

Ne  IV 

167.92 

25b 

2p3  -  2p2(3P)4s 

2i)° .  2p 

36-36 

P8 

Ne  IV 

168.10 

10 

2p3  -  2pa(3P)4s 

JD° - 2P 

36  -  36 

FS 

Ne  IV 

172.49 

y 

2p3  -  2p2(3P)3d 

8*S  -4P 

36  -  36 

IJ8 

87 


Ne  IV 


Ne  IV 


F.leaeat 


Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Nc  IV 
Ne  IV 
Ne  IV 

Nc  IV 
Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Nc  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Nc  IV 
Ne  IV 
Ne  IV 

Ne  IV 
Ne  IV 
Ne  IV 
Nc  IV 
Ne  IV 


Wmlcuph 

IB 

172.53 

250 

172.62 

400 

<74.12  P 

174.30 

15 

174.88 

50 

174.92 

40 

176.01 

250 

177.16 

400 

180.40 

75 

I8I.6I 

100 

181.65 

100 

182.83  P 

183  17 

75 

183.25 

60 

185.48 

100 

186.58 

750 

186.79 

186.92 

190.57 

190.65 

194.28 
194.48 
194  62 
204  27 
204.53 

204  79 
204.91 
208  49 
208.73 
208.90 

212.56 
215.40 
215.71 
215.84 
217  34 

217  64 
217.78 
217.83 

218  13 
218.18 

218.34 
218.48 
2  (.64 
218.77 
222  60 

223.235 

223.601 

234.319 

234.704 

247.42 

247.81 

248.00 

286.45 

286.93 

287.21 

293.12 

293.43 
293.65 
293.95 
294.10 


294.39 

357.831 

358.72 

387.141 

388.218 


25 

75 

125 

75 

500 

200 

7.50b 

75 

125 

75 

25 

500 

500 

400 

750 

25 

15 

75 

75 

75 

75 

125 

100 

50 

75 

lOOd 

125 

250 

200 

125 

125 

125 

125 

50 

40 

40 

75 

75 

50 

75 

50 

25 

5 

15 


15 

250 

lOOOd 

700 

500 


5 

5 

10 

10 


2p*  -  ?p*;sP)3d 
2p*  •  2p-3P)  3d 
2p*  -  2p*(3P)4s 
2p*  -  2p*(J?)4i 
2p3-2p»('D)3d 

2p*-2p3(>D)3d 
2p*-2p»(‘D)3d 
2p»-2p*CD)3d 
2p*-2p*(>D)3d 
2p*  -  2p,('D)3d 

2p*-2p»('D)3d 

2p3-2p3('D)3d 

2p*-2pJ(’P)3d 

2p»-2p*(’P)3d 

2p'-2p*(’P)3d 

2p*  -  2p*(:S)3d 
2p‘-2p*(’P)3d 
2p3-2p‘(3P)3d 
2p*-2p1(‘P)3d 
2p*  -  2p*(»P)3d 

2p3  -  2p*('S)3d 
2p3  -  2p  VP)3d 
2p*  -  2p,(,P)3d 
2p*  •  2p*('S)3s 
2s2p42s2p3(»S-)3d 

2s  2p4  -  2s2p3(5S°)3d 
2s 2p4-  2s2p3(‘S°)3d 
2p3  -  2p,(,P)3s 
2ps-2p*(»P)3s 
2p3  -  2p*(,P)3s 

2p,-2p,('D)3s 
2s 2p4  -  2s*2p3(3P)4p 
2s  2p4  -  2s*2p’(,P)4p 
2s2p4  -  2s32p3(3P)4p 
2s  2p4  -  2s32p3(3P)4p 

2s 2p4  -  2s*2p3(:'P)4p 
2s2p4-2s32p3(3P)4p 
2s2p4  -  2s32p3(3P)4p 
2s  2p4  -  2s*  2P3  (3u)4p 
2s 2p4-  2s*2p,(sP)4p 

2s2p4-2s,2p»(’P)4p 
2s 2p4  -  2s32p3(3P)4p 
°s2p4  -  2s32p3(3P)4p 
2s2p4-  2sJ2p3(3P)4p 
2p3  -  2pI('I))3s 

2p3  -  2p3(3P)3s 
2p3  -  7p3(3P)3s 
2pJ  -  2p3(3P)3s 
2p3  -  2p3(3P)3s 
2s2p4  -  2s2p3(5S")3s 

2s  2p4  -  2s2p3(5S“)3s 
2s  2p4  -  2s2p3(5S°)3s 
2s2p4  2s32p3(»P)3p 
2s2p4-2s3V(’P)3p 
2s2p4-  :»32p3(3P)3p 

2s  2p4  -  2s32p*(3P)3p 
2s2p4  -  2sJ2p3(3P)3p 
2s  2p4  -  2s32p3(3P)3p 
2s2p4  -  2s32ps(3P)3p 
2s2p4  -  2s32p,(3P)3p 

2s  2p4  -  2s*2p'(3P)3p 
2s*2p3  2s 2p4 
2  s3  2p3  -  Is2pJ 
2s32p’-2s2p4 
2s37p3  -  2s2p4 


4P-41)° 
4P  -  4D” 
*4S“-4P 
«4S’-P 

84 S°-4P 

*D°  *D 

4P  4S° 
4P  4S° 
4P  4S’ 

<p  _  <p“ 

4P  -  4P° 
4P-«P» 
4P  -  4D° 
4P  .  4P» 
4P  -  4D° 

4P  4D° 
4P  -  4D° 
4P  -  4D“ 
4P  -  4D° 

ip"  iD 

3D°  -  *P 
3D"  -  3P 
3 Y  -*H 
3P°  -  *P 
4P  -  4SC 

ip  .  4S° 

P  4S° 

«p  .  4S° 

4P-4S° 

*r-4s° 

4P  4P° 

4p  .  4pn 

4P  -  4p° 

4P  -  4P” 

4P  -  <P’ 

4P  -  4p° 
«D"-«p 
3D°  -  *P 

iP» .  tp 

*P°  ■  3P 


%  S  P» 
IPS 

*.  •  ■&  P* 
% -Vf  Ip* 
%  j  PS 

%  -  *. !  ps 


%-v, 


Vi  -  ■»  P8 


Vi  -Vi 
Vi  -Vi 
Vi-Vi 
Vi  -Ti 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

%-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 
Vi-Vi 
Vi-Vi 
V. -Vi 
Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 

Vi-Vi 
Vi-Vi 
Vi-Vi 
Vi  -  Vi 
Vi-Vi 

V,  Vi 
‘.i  Vi 
Vi-Vi 


p« 

Pi 

Pi 

Pi 


Pi 

Pi 

P8 

Pi 

Pi 

PS 

Pi 

Pi 

F. 

P8 

Pi 

PS 

PH 

PH 

PH 

PH 

PH 

PH 

PH 

PI 

PH 

Pi 

Pi 

PI 

Pi 

Pi 

Pi 

Pit 

II 

PI 

Fit 

PI 

Pi 

Pi 

T3.P1 

T3.Pl 

T3.P1 


Vi-Vi  lT3.Pl 
Vi-Vi  Pi 


Vi-Vi 
Vi-Vi 
Vi-Vi 
Vi-Vi 
I  Vi  -  Vi 

Vi-Vi 
Vi-Vi 
Vi-Vi 
Vi-Vi 
Vi -',4 

Vi-Vi 
Vi-Vi 
Vi-Vi 
Vi  Vi 
Vi-Vi 


Pi 

Pi 

P8 

Pi 

Pi 

P8 

PI 

PS 

Pi 

Pi 

Pi 

H6.Pl 

E6.Pl 

E6.Pl 

E6,P? 


88 


Nc  IV 


Nc  V 


EldPtent 

WavckofU 

latcaaiy 

MuTUplrTl 

Coaf«arauoe 

Tim 

m 

Refereacei 

Nc  IV 

421 .609 

750 

r&| 

2s*  2p*  -  2s  2p4 

*p*  *s 

*  •  * 

E6.Pt 

Ne  IV 

431.4? 

125 

2s2p4-2p* 

*D-SP* 

PI 

Ne  IV 

433.74 

250 

2s  2p4  -  2p* 

*D  *P* 

%  •* 

Pt 

Ne  IV 

469  T73 

700 

S  i . 

2s*  2p*  -  2s  2p4 

*D’  -  *D 

T3 

Ne  IV 

469  820 

1000 

Kil 

2s*  2p*  -  2s  2p4 

*D'  -  *D 

*  -% 

T3 

Ne  IV 

469  866 

900 

4 

2s*2p*-7.s2p4 

»»•  •  *D 

%  -% 

T3 

Ne  IV 

469  921 

700 

4 

2s*  2p*  -  2j  2p4 

*D‘  -  *D 

T3 

Ne  IV 

521.741 

125 

8 

2s* 2p*  -  2s  2p4 

*P*-*D 

T3.Pt 

Ne  iv 

521.820 

125 

8 

2s*  2p*  ■  2s  2p4 

»P* -*D 

% -* 

T3.P* 

Ne  IV 

536.9? 

5 

2s2p4-2p* 

*s-*p* 

■6-Ms 

PI 

Ne  IV 

539.73 

15 

2s2p  -  2  »* 

*S  *P* 

■6  -* 

Pi 

Ne  IV 

541.127 

400 

1 

2s*2p»-2s2p4 

?4S‘-4P 

E6.PI 

Ne  IV 

542.073 

500 

1 

2s»2p»-2s2  p4 

g4  s*-4P 

%  -% 

E6.PI 

Ne  IV 

543.891 

750 

1 

2s»2p*-2s2p) 

*4S‘-4P 

% -% 

E6.PI 

Ne  IV 

603.00 

10 

2s2p4-2p* 

*p  *p* 

PI 

BS9'  ' 

605.60 

10 

2s2p4-2p» 

*p  *p* 

'h-'h 

PI 

606  53 

25 

2s  2p4  -  2p* 

»p  *p“ 

PI 

■■  H 

609.17 

5 

2s2p4-2p» 

»P  -  *!>• 

'h-% 

PI 

758.32 

I5d 

2p*-2s*Ip*(‘D)3d 

ap* . «; 

P8 

Kj 

780  25 

!5d 

2p‘-2s»2p*(,D)3d 

*p*-»f 

% 

P8 

IV  1 

786.14 

5 

2p*  -  2s*2p*(‘D)3d 

*p*-*p 

1 

P8 

1 

NEON  V  (Ne4+),  Z  =  10 
Ground  State  ls22s22p2  3P0  (6  electrons) 
Ionization  Potential  1  018  000  cm  126.21  eV 


Klecnent 

Wavelength 

Inlecaity 

MulUplet 

Configuration 

Term 

J-J  1 

References 

Ne  V 

118.8 

50 

2p*  -  2p  4d 

k*p-»p» 

?.-2 

P8 

Ne  V 

118.9 

10 

2p*  -  2p4d 

-  id° 

2-3 

P8 

Ne  V 

122.52 

20Cb 

2p*  *  2p4d 

'D-’F° 

2-3 

P8 

Ne  V 

123.71 

30 

2p*  -  2p4d 

'D-'D° 

2-2 

P8 

Ne  V 

125.9 

20 

ip*  -  2p4s 

«*P  -  *P“ 

2-2 

P8 

Ne  V 

128.79 

10 

2s  2p*  -  2s  2p*(4P)4d 

»S° - *P 

2-3 

PI 

Ne  V 

129.03 

50 

2p*  -  2p4s 

>D->P° 

2-1 

PI 

Ne  V 

136.21 

20 

2s 2p*  •  2s2p*(4P)4s 

»S°  -  *P 

2-3 

PI 

Ne  V 

140  72 

50 

2s 2p*  -  2s2p*(‘P) 3d 

»S“ - *P 

2-1 

PI 

Ne  V 

140.76 

150 

2s?p»  -  2s2p*(4P)3d 

4S°  -  *P 

2-2 

PI 

Ne  V 

140  79 

150 

2s2p»-  2s2p*(4P)3d 

*S’  -  *P 

2-3 

PI 

Ne  V 

142.44 

10G 

2p»  -  2p3d 

tf*p  -  *P” 

1  -0 

PI 

Ne  V 

142.52 

100 

2p»  -  2p3d 

?’P  -  *P” 

1  -1 

PI 

Ne  V 

142.66 

40 

2p»  -  2p  3d 

g'  p  -  *P” 

2  1 

PI 

Ne  V 

142.72 

150 

2p»  -  2p3d 

g’p  ■  *p° 

7-2 

PI 

Ne  V 

143.22 

50 

2p»  -  2p3d 

S*P-’D' 

0-1 

PI 

Ne  V 

143.27 

100 

2p* - 2p7d 

g*  P  -  »D* 

1  -2 

PI 

Ne  V 

143.34 

150 

2p» - 2p3d 

#*P  -  *D° 

2-3 

PI 

Ne  V 

147.13 

150 

’■*-  2p3d 

•D-'F'’ 

2-3 

PI 

Ne  V 

148.78 

ISb 

..  2p3d 

iD-  'P0 

2-1 

PI 

Ne  V 

151.42 

120 

2p* - 2p3d 

•D  -  >D° 

2-2 

PI 

Ne  V 

156.61 

20 

2p*-2p3d 

'S-'P° 

0-1 

PI 

Ne  V 

164.02 

100 

2s2p»-2s2p*(4P)3s 

- *P 

2-3 

PI 

Ne  V 

164.15 

100 

2s2p*-2s2p‘(4P)3s 

55°  ap 

2-2 

PI 

Ne  V 

164.29 

80 

2s2p*-2$2p*(4P)3s 

•S"  -  *P 

2-1 

PI 

89 


Nc  V 


Ne  VI 


Element 

W>Ycka(l> 

lateauty 

MufcpHt 

/  OvTlIWtlM 

Term 

BO 

Ref  trace* 

Ne  V 

167.47 

150 

2j»*  -  2p3* 

t* p-*p* 

1  -2 

PI 

Ne  V 

167.61 

30 

2p*  -  2p3t 

f*p-*p* 

0-1 

PI 

Ne  V 

16/.67 

250 

2p*  -  2p3» 

t* p-*r 

2-2 

P« 

Ne  V 

16/ SI 

25 

2p*  -  2p3« 

s*-*r 

1  -0 

PI 

Ne  V 

167.92 

25b 

2p*-2p3. 

f*p-*p* 

2-1 

PI 

Ne  V 

173 .93 

500 

6 

2p*  •  2P3j 

‘D->P* 

2-1 

PI 

Ne  V 

184.73 

100 

2p»-2p3s 

■S-'P* 

0-1 

PI 

Ne  V 

195.37 

50 

2»2p»-2i2p*(«P)3. 

*r*p 

2-2 

PI 

Ne  V 

195.55 

30 

2*2p*  -  2s2p*(4P)3s 

*p*-*p 

2-1 

PI 

Ne  V 

195.62 

20 

2»2p*  -  2i2p*(4P)3s 

*p*  *p 

1-0 

PI 

Ne  V 

357.95 

400 

3 

2«*2p*  -  2i2p* 

f*P-*S* 

0-1 

PI 

Ne  V 

358.48 

500 

3 

2»*  2p*  -  2*  2p* 

g*r  »s‘ 

1-1 

PS 

Ne  V 

359.39 

500 

3 

2»*2p*-  2«2p* 

r*p-*s* 

2-1 

PI 

Ne  V 

365.61 

1000 

5 

2s’2,>*  -  2»2p* 

■D-  'P* 

2  1 

PI 

Ne  V 

416.20 

800 

4 

2s*  2p*-2s2p* 

■D-'D* 

2-2 

PI 

Ne  V 

416.82 

250 

2i*2p*-2»2p* 

'S-'P* 

0-1 

PI 

Ne  V 

420.39 

100 

2*2p*-2p4 

‘D*-*P 

1-0 

PI 

Ne  V 

420.94 

150 

2*2p»-2p4 

*D*-*P 

2-1  1 

It 

Ne  V 

422.21 

150 

2»2p*  -  2p4 

*t’-*P 

PI 

Ne  V 

422.34 

50 

2i2p*  -  2p4 

*D*  -*P 

PI 

Ne  V 

480.41 

250 

2 

2s*2p*-2.2p* 

f*P-*P* 

0-1 

PS 

Ne  V 

481.28 

■  50 

2 

2i*2p,-2»2|i? 

g*P  *P* 

1  -0 

PI 

Ne  V 

481.36 

250 

2 

2s*  2p*  -  2s  2p* 

|*P-*P* 

1-2 

PI 

Ne  V 

482.99 

500 

2 

2»*2p1  -  2s  2p* 

r*P-*P* 

2-2 

PI 

Ne  V 

487.07 

30d 

2s2p»-2p4 

*p*-*p 

2-1 

PI 

Ne  V 

488.94 

P 

2i2|?*-2p4 

*P*  -*p 

2-2 

PI 

Ne  V 

568.42 

400 

1 

2s*  2p*  -  2s2p* 

g*P  -  *D" 

0-1 

PI 

Ne  V 

569.76 

250 

1 

t**2p*-2*2p* 

**P-*D’ 

1-1 

PI 

Mr  V 

569.83 

500 

1 

2»*2p,-2s'.'* 

r*p  *D* 

12 

PI 

Ne  V 

572.11 

250 

l 

1 

2s*2p*-2s2p* 

g*P  -  *D* 

2-2 

PI 

Ne  V 

572.34 

1 

2s* 2p*  -  2*2p* 

«*P*D- 

2-3 

PI 

Ne  V 

1137.0 

P 

2s*2p*-is2p* 

«*P-*S* 

1-2 

E22 

Ne  V 

1146.1 

P 

2s*2p*-2s2p* 

r’P  -  *S* 

2-2 

E22 

NEON  VI  (Ne5+),  Z  =  10 
Ground  State  ls*2s*2p  2P°yj  (5  electrons) 
Ionization  Potential  1  273  800  cm-1;  157.93  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

\  -  j 

Reference* 

Ne  VI 

110.5 

20 

2**2p  -  2s2p(*P*)3p 

,■*  p’-*d 

*-* 

pi 

Ne  VI 

111.2 

,3 

2s*2p-2s2p(*P“)3p 

s’P'-'S 

vi-vi 

pi 

Ne  VI 

113.9 

10 

2s*2p-2s2p(*P")3p 

g*p“  -  *p 

*-* 

pi 

Ne  VI 

121.14 

50d 

2s2p*-2.2p(*P*)3d 

<P-4D* 

•6-9. 

pi 

Ne  VI 

122.49 

200b 

2p  -  3d 

S*P*-*D 

Vi-* 

pi 

Ne  VI 

122.69 

100 

2p  -  3d 

g*P°  -  *D 

*-* 

pi 

Ne  VI 

136.00 

40 

2s2p*-'s2p(*P*)3s 

4p-4r 

*-* 

pi 

Ne  VI 

138.39 

30 

2p  -  3s 

g*r-*s 

Vi  -Vi 

pi 

Ne  VI 

138.64 

30 

2p  -  3s 

g*P° - *s 

*  -Vi 

PS 

Ne  VI 

191.59  7 

20 

2s  2p*  -  2s*3p 

*P-*P* 

Vi  -* 

Kl.PI 

Ne  VI 

191.77  7 

20 

2s2p*-2.*3p 

sp.sp* 

*-* 

K8.PI 

Ne  VI 

399.82 

50 

2s*2p-2s2p* 

g*p“  -  *p 

Vi  -* 

PI 

Ne  VI 

401.14 

150 

2s*2p-2s2p* 

r*P"  -  *P 

Vi  -Vi 

PI 

Ne  VI 

401.93 

250 

2s*2p-2s2p* 

gsp-.tp 

*-* 

PI 

Ne  VI 

403.26 

100 

2s*  2p  -2s2p* 

g*  P*-*P 

*  -  Vi 

PI 

90 


He  Vi 


Ne  VH 


Efcaeat 

Wsvekagfh 

Intensity 

MuR^'xl 

CorfipntuB 

Term 

l-J 

Ref  maces 

Ne  VI 

433.11 

400 

2s*2p-2s2p* 

r*  r 

»s 

3k  -3k 

B9 

Ne  VI 

435.63 

400 

2s*2p-2s2p* 

t*r 

*s 

%  -3k 

B9 

Ne  VI 

440.40 

too 

2s  2p*  -  2p* 

*D 

*r 

•h  -% 

B9 

Ne  VI 

440.60 

10 

2*2p*  -  2p* 

*D 

*P* 

% 

B« 

Ne  vi 

43!. 84 

200 

2*2p*  -  2p* 

‘P 

«s* 

B* 

Ne  VI 

452.74 

300 

2*2p*  -  2p* 

«P 

«S‘ 

-3k 

B9 

Ne  VI 

454.07 

300 

2s2p*  -  2p* 

«P 

«S“ 

3k  -3k 

B* 

Ne  VI 

358  59 

50 

2»*2p-2s2p» 

r*P* 

*D 

14  -  3k 

PI 

Ne  VI 

562.71 

10 

2*’2p  -  2s  2p* 

/*  p* 

*D 

3k  -3k 

PI 

Ne  VI 

562.80 

150 

2s»2p-2s2p* 

»*  r 

*D 

3k  -3k 

PI 

Ne  VI 

993  0 

P 

2**2p  •  2s2p* 

t*r 

«P 

3i-3k 

E22 

Ne  VI 

997.4 

P 

2**2p  -  2*2p* 

r*  P* 

«P 

4 -3k 

E22 

Ne  VI 

999.6 

P 

2s*2p  -  2s2p* 

,*P* 

«P 

nn 

E22 

Ne  VI 

1006.1 

P 

2s*2p  -  2s  2p* 

r*P* 

*P 

ESI 

E22 

Ne  VI 

1010  6 

P 

2s*  2p -  2s  2p* 

f*P* 

«P 

3k  -  3k 

E22 

NEON  VII  (Ne*+),  Z  =  !0 
Grou.id  State  Is* 2s*  'S0  (4  electrons) 
Ionization  Potential  1  671  792  cm1;  207.27  eV 


Ekaeat 

Wavelength 

lotcotily 

Multiple! 

Configuration 

Term 

l-J 

References 

Ne  VII 

65.85 

2s*-2s6p 

8'S‘P* 

0  1 

T7 

Ne  VII 

67.80 

2s2p-2s8d 

*P* ->D 

2-3 

T7 

Ne  v  11 

68.28 

2s2p  -2p5p 

«P*-»D 

2-3 

T7 

Ne  VII 

68.92 

2s2p-2s7d 

*P*-*D 

2-3 

T7 

Ne  VII 

70.990 

2s2p-2$6d 

*P*-*D 

1-2 

T7 

Ne  VII 

71.038 

300 

2s2p-2s6d 

*P*-*D 

2-3 

T7 

Ne  VII 

74.23 

80 

2s2p-2s7d 

*P*-‘D 

1-2 

T7 

Ne  VII 

74.40 

2s2p-  2s5d 

*P*  «D 

2-3 

T7 

Ne  VII 

74.962 

380 

2s2p  -  2p4p 

*P*-*D 

2-3 

T? 

Ne  VII 

75.49 

130 

2s 2p  -  2s 5s 

*P"-*S 

1-1 

T7 

Ne  VII 

75.55 

120 

2s 2p  -  2s 5s 

*P*-*S 

2-1 

T7 

Ne  VII 

75  765 

500 

2s*  -  2s  4p 

g'  s-*p* 

0- 1 

T7 

Ne  VII 

76.515 

140 

2s  2p  -  2s  6d 

■P*->D 

1-2 

T7 

Ne  VII 

77.25 

220 

2p*  -  2p5d 

*P  *D 

1  -2 

T7 

Ne  VII 

77  30 

220 

2p*  -  2p  5d 

*P-*D* 

2-3 

T7 

Ne  VII 

80.533 

520 

2s  2p  -  2s  5a 

*P* -  ’D 

1  -2 

T7 

Nc  VII 

81.37 

110 

2s2p • 2p4p 

’P*-'P 

1-1 

T7 

Ne  VII 

82.198 

500 

2s2p-2s4d 

*P*-*D 

1  -2 

T7 

Ne  VII 

82.268 

700 

2s2p-2s4d 

*P*  -  *D 

2-3 

T7 

Ne  VII 

84.212 

200 

2s 2p  -  2s 4s 

*P*-*S 

1-1 

T7 

Ne  VII 

84.292 

200 

2s 2p  -  2s 4s 

*P*-*S 

2-1 

T7 

Ne  VII 

85.19 

150 

2p*  -  2p4d 

*P-*P* 

1-2 

T7 

Ne  VII 

85.29 

190 

2p*  -  2p4d 

spsp* 

2-2 

T7 

Ne  VII 

85.43 

340 

2p*  -  2p4d 

*P  -  *D* 

2-3 

T7 

Ne  VII 

86.47 

2p*  -2p4d 

'D  -  'P* 

2-1 

T7 

Ne  VII 

86.818 

190 

2p*  -  2p4d 

'D-,r7* 

2-3 

T7 

Ne  VII 

87.85 

200 

2p*  -  2p4d 

>D-*b' 

2-2 

T7 

Ne  VII 

89.02 

130 

2p*  -  2p4s 

>D-  'P° 

2-1 

T7 

Ne  VII 

89.368 

500 

2s2p-2s4d 

'P*->D 

I  -2 

T7 

Ne  VII 

91 .564 

260 

2s 2p  -  2s 4s 

*P*  -  'S 

1  -0 

T7 

Ne  VII 

92.850 

90 

2p*-2p4d 

'S  -  *P* 

0-1 

T7 

Ne  VII 

94.29 

2s 2p  - 2p3p 

*p*-*p 

1  -2 

T7 

Ne  VII 

94.36 

2s  2p  -  2p3p 

*p*-*p 

2-2 

T7 

Ne  VII 

94.40 

2s2p - 2p3p 

*p*  *p 

2-1 

T7 

Ne  VII 

94.890 

2s  2p  -  2p3p 

*P”-*S 

1-1 

T7 

Ne  VII 


Ne  VIII 


Element 

Wavetcagtb 

laussay 

MaMriet 

Coafipwatioa 

Teem 

J  -  J 

kef crc  ices 

Ne  VIJ 

94.986 

300 

2*2p  -  2p3p 

*P**S 

2-1 

T7 

Ne  VII 

95.75 

700 

2*2p  -  2p3p 

*P*  -*D 

2-3 

T7 

Ne  VII 

95  .84 

250 

2s2p  -  2p3p 

*P*  •  *D 

1-2 

T7 

Ne  VII 

97.502 

730 

2i*-2s3p 

t'S-'F 

0  -  i 

T7 

Ne  VII 

103.09 

2s 2p  -  2p3p 

*P*  -  'D 

1-2 

T7 

Ne  VII 

106.040 

300 

2s  2p  -2s  3d 

*P*  -  *D 

0-1 

T7 

Ne  VII 

106.086 

800 

2s 2p  -2s 3d 

*P*  •  ’D 

?  -  2 

T7 

Ne  VII 

106.192 

800 

2s  2p  -  2s  3d 

*P* - *D 

2  3 

T7 

Ne  VII 

107.099 

200 

2s  2p  -  2p3p 

■r-'P 

1  - 1 

T7 

Ne  VI! 

109  820 

320 

2p»-2P3d 

sp.sp* 

1-2 

T7 

Ne  VII 

109  995 

470 

2p*  -  2p3d 

sp.ip- 

2-2 

T7 

Ne  VII 

1 10.562 

400 

2p»-2p3d 

»P  *D 

1-2 

T7 

Ne  VII 

110  630 

60.9 

2p>-  2p3d 

sp  SD- 

2-3 

T7 

Ne  VII 

III  152 

220 

2p*-2p3d 

•D  -  *  P* 

2-1 

17 

Ne  VII 

111.807 

430 

2p>-2p3d 

*D-'P 

2-3 

r: 

Ne  VII 

115.331 

600 

2s  2p  -  2s  3s 

*P* - *S 

T7 

Ne  VII 

115  392 

600 

2s2p-2s3s 

*P  *S 

l-l 

T7 

Ne  VII 

115.522 

700 

2s  2p  -  2s  3s 

*r  -  *s 

2-1 

T7 

Ne  VII 

115  955 

330 

2p*  -  2p3d 

*D  ■  'D 

2-2 

T7 

Ne  VII 

116  693 

770 

2s  2p  2s  3d 

•P1  -  'I) 

1  -2 

T7 

Ne  VII 

120.192 

2p’  •  2p3s 

sp  sp- 

1  -2 

T7 

Ne  VII 

120.337 

700 

2p*  -  2p3s 

sp .  sp- 

2-2 

T7 

Ne  VII 

120.487 

500 

2p*  -  2p3s 

sp .  sp- 

2-1 

T7 

Ne  VIl 

121.13 

500 

2p*  -  2p3s 

■I)  'P° 

2-1 

T7 

Ne  VII 

121 .774 

260 

2p*  -  2p  3d 

'S  -  'P0 

0-1 

T7 

Ne  VII 

127.663 

710 

2s  2p  -  2s  3s 

ip-. iS 

T7 

Ne  VIl 

133  64 

150 

2p*  -  2p3s 

■S-ip- 

T7 

Ne  VII 

465.221 

700 

2s>  -  2s  2p 

*r'S  -  "P" 

0-1 

E6.B9 

Ne  VII 

558.61 

<i00b 

2s2p-2p» 

sp--sp 

1-2 

E6.B9 

Ne  VIl 

559.947 

2s2p  2p* 

Jp°  _  sp 

0  1 

E6.B9 

Ne  VII 

‘•61.378 

2s 2p  2p* 

sp-.sp 

1  1 

E6.B9 

Ne  VII 

561  728 

400 

2s  2p  -  2p* 

sp-.sp 

2-2 

E6.B9 

Ne  VII 

567.992 

200 

2s2p-2p* 

sp° .  sp 

1  0 

E6.B9 

Ne  VIl 

564.529 

:oo 

2s  2p  -  2p* 

sp-  sp 

2-1 

E6.B9 

Ne  VII 

895.18  P 

2s*  -  2s  2p 

k'S-’P“ 

0-1 

EZ2 

Ne  VII 

1981  974 

2s  3s  -  2s  3p 

sS  .  sp- 

1-2 

B9 

Nc  VII 

H  1  1  Rj  M 

300 

2s 3s  -  2s 3p 

sS  sp- 

l-l 

B9 

Ne  VII 

1997  345 

100 

2s  3s  -  2s  3p 

*S  *P° 

B9 

_ 

1 

NEON  Vm  (Nc'\),  Z  «  10 
Ground  State  ls*2s  ^  > i/2  (3  electrons) 
Ionizatio;  Potential  1  928  i62  cm  1  239.09  eV 


Element 

Wavelength 

Intensity 

Muilip'-I 

Configuration 

Tenr. 

na 

References 

Ne  VIII 

11.905 

40  -A 

ls’2s ■ Is2s3p 

g‘S  - 

Vi  -Vi 

PlO 

Ne  VIII 

13.654 

70  -A 

ls’2s  -  Is2s2p 

?’S  >I> 

Vi  -Vi 

PI0 

Ne  VIII 

13.710 

70  -A 

ls’2p  -  Is2p* 

sp-  .  SD 

Vi  -Vi 

PlO 

Ne  VIII 

53.8i 

20 

2s  -  lOp 

g*s  -  *r 

Vi  -Vi 

T7 

Ne  VIII 

54  31 

70 

2s -9p 

g’S  -  >P“ 

Vi -Vi 

T7 

Ne  VIII 

55  01 

130 

2s  -  8p 

-  *P* 

Vi  -Vi 

TV 

Ne  VIII 

56.043 

320 

2s -7p 

*’S-»P* 

Vi -Vi 

T7 

Ne  VIII 

57.747 

470 

2s  -  6p 

*>S-’P° 

Vi  -Vi 

17 

Ne  VIII 

58.407 

180 

2p-9d 

*P" - *D 

Vi -Vi 

T7 

Ne  VIII 

59.19 

290 

2p  -  8d 

*P°  -  >D 

Vi -Vi 

17 

92 


Ne  VIII 


Ne  IX 


Kleswni  Wsrdesfth 

Inteouty 

Mukvfct 

Coolicantioa 

Tea 

J  J 

iUfereaca 

Ne  VIII 

60  3<l 

300 

2p-7d 

*P*-*D 

Vi  -Vi 

T7 

Ne  VIII 

60413 

400 

2p  7d 

»r-»D 

Vi  -Vi 

T7 

Ne  VIII 

60  49 

10 

2p  •  7» 

*p*  »s 

%  -Vi 

T7 

Ne  VIII 

60.796 

630 

2*  -  >p 

f*.  *r 

%  -4k 

T7 

Ne  vni 

62  297 

3  50 

2p  ■  6d 

*!'■  -  *D 

Vi  -Vi 

T7 

Ne  VIII 

62  361 

2p  6d 

-r  "D 

Vi  Vi 

T7 

Ne  VIII 

62  38 

2p  6s 

*P*  *s 

%  ->6 

T7 

Ne  VIII 

6?  822 

2 p  5d 

*r  *d 

Vi  -Vi 

T7 

Ne  VIII 

65  895 

700 

2p  ■  5d 

*P* •  *D 

Vi  -Vi 

T7 

Ne  VIII 

66.259 

300 

2p  •  5s 

«P*  »S 

>6  -  >6 

T7 

Nc  VIII 

66  330 

350 

2p  -  5s 

«p*-»s 

Vi  -  <6 

T7 

Ne  VIII 

67.382 

2i  4p 

Vi  -Vi 

T7 

Ne  VIII 

73.470 

2p  -  4d 

«P-  *D 

Vi  -Vi 

T7 

Ne  VIII 

73  563 

750 

2p  -  4d 

V -*D 

Vi  -9b 

T7 

Ne  VIII 

74.541 

650 

2p  4s 

»P*  *S 

Vi  -Vi 

T7 

Ne  VIII 

74.637 

650 

2p  -  4s 

*P"-«S 

Vi-Vi 

T7 

Ne  VIII 

88  092 

850 

2s  -  3p 

r’S-’P' 

Vi  -36 

T7 

Ne  VIII 

98  115 

850 

2p-3d 

•P--*D 

■6  -Vi 

T7 

Ne  VIII 

KvlFTTw 

2p  -  3d 

»P*  ’D 

Vi  -Vi 

T7 

Ne  VIII 

102.911 

790 

2p  3s 

*p--*s 

■6  Vi 

T7 

Ne  VI’I 

103 .085 

830 

2p  -  3s 

’p--*s 

Vi  -  Vi 

T7 

Ne  VIII 

770  409 

'j| 

2s  2p 

e*S  *P* 

Vi  Vi 

E6,B» 

Ne  VIII 

780  324 

500 

_ 

2s  -  2p 

g*s'r 

•6  -  Vi 

E6.B9 

NEON  IX  (Ne®*),  Z  -=  10 
Ground  State  Is*  JS0  (2  electrons) 
Ionization  Potential  9  645  005  cm  l;  1195.797  cV 


Pic  men! 

Wavelength 

■  -  — 

Configiirattofi 

Terra 

B 

Reference* 

Ne  IX 

10.513 

50 

1  s’  - 1  s  8p 

IT'S--- 

0  1 

PIO 

Ne  IX 

70 

Is*  ls7p 

K's  -r 

0-1 

PI0 

Ne  IX 

■ 

120 

1  s’  -  1  s  6p 

s' S  'P* 

0  1 

PIO 

Nc  IX 

■  ; 

230 

Is’- Is5p 

jr's-'P- 

0  1 

PIO 

Ne  IX 

■flyl 

350 

1  s1  - 1  s  4p 

s'S  'P" 

0-1 

PIO 

Ne  IX 

11.544 

570 

Is’  -  Is3p 

ir'S-'P” 

0  1 

PIO 

Ne  IX 

12  303 

50 

1  s  2s  -  2s  2p 

»S-*P 

1  -2 

PIO 

Ne  IX 

12.355 

50 

1  s  2p  -  2ps 

•r  'D 

1  2 

PIO 

Ne  IX 

13  4^7 

1000 

Is’  -  Is2p 

If'S-'P* 

0  1 

PIO 

Ne  IX 

13.549 

150 

ls‘ -  Is2p 

s'  S-’P* 

0  1 

PIO 

Ne  IX 

13  71 

7 

f 

Is’  -  Is 2s 

s'S  -  *s 

0-1 

K* 

Ne  IX 

%6.3 

F 

Is 2s  -  1  s7p 

»s-’r 

1  -2 

F20 

Ne  IX 

47.7 

P 

1  s  2s  l  s  6p 

*s->r 

1  2 

FM 

Ne  IX 

48  0 

P 

1 s  2p - 1 s 7d 

’P“  -  ’D 

2-3 

F20 

Ne  IX 

49  5 

P 

1  s  2p  •  1  s  6d 

’r-»D 

2-3 

F20 

Ne  IX 

50  3 

P 

Is  2s  -  Is5p 

’s-»r 

1  -2 

F20 

Ne  IX 

52.4 

P 

1  s  2p  -  1  s  5il 

’P'-’D 

2-3 

FM 

Ne  IX 

56  1 

P 

1 s2s - Is4p 

’S-’P* 

1  -2 

F20 

Ne  IX 

58  468 

100 

1  s  2p  -  1  s  4d 

«P* -*D 

2-3 

PIO 

Ne  IX 

74.4 

P 

Is 2s  -  Is3p 

’S  *P* 

1  -2 

FM 

Ne  IX 

78.300 

100 

1  s2p  -  1  s  3d 

*P° - ’D 

2-3 

PIC 

93 


Ne  X 


Ne  X 


i 


NEON  X  (Ne»+).  Z  =  !0 
Ground  State  is  *SW  (1  electron) 
Ionization  Potential  10  986  875  cm  »;  1*62.16  eV 


94 


Na 


SODIUM,  Z  -  II 
Unclassified.  Lines 


5 


Na  II 


SODIUM  II  (Nai+),  Z  =  11 
Ground  State  ls3 *2s*2p*  *S0  (10  electrons) 
Ionization  Potential  381  395  cm-1;  47.286  eV 


Wavelength  Intensity  Multiple! 


269.993 

270.947 

271.373 

273.940 

274.023 


275.003 
275  218 


282.709 

282.803 

283.258 

300.153 

300.202 

301.318 
301.436 
302.446 
372.C74 

3  76.377 

1276.597 
128.  308 

1285.117 
1285.686 
1289.213 

1293.974 

1297.856 

1298.142 
1299.018 
1301.782 

1303.957 

1304.546 

1306.618 
1307.935 

1311  158 

1312  026 
1312.587 
1322.295 
1327.742 
1328.497 

1338.575 

1341.369 

1342.401 

1347.543 

1351.799 

1352.118 
1359.055 
1366.242 
1374.688 

1375.618 

1381.236 

1384.794 

1392.316 

1392.940 

1398.143 

1399.070 
1399.860 
140' .675 
1410.374 
1411.536 


Configuration 


2p* -2p*{!’P°)7i 

*'S-Mi[9i] 

2p*-2p,(*P*)7s 

2p*  -  2p,(*P*)6d 

s'S-*!*) 

2p*  -  2p,(,P‘f6s 

2p»-;p*(»P*)5d 

S'S-M*] 

2p*  -  2p*(,P°)6s 

«'S -*[¥..] 

2p*  -  2p,(,P°)5d 

2p*-2p’(,P°)5d 

2p*  -  2p,(,P°)5s 

g'S-W*) 

2p*-2p*(,P°)4d 

g'S-W*) 

2p*  -  2p5(*P°)5s 

2p*-2p,(,P°)4<l 

2p*  -  2p5(*P°)4d 

«'S  -  ^[¥.J 

2p*  -  2p,(,P°)3d 

s'S-ttltt] 

2p*-2p,(*P°)4s 

g‘S  -  %!%] 

2p*-2p‘(,P°)4s 

s'S-ttl*] 

2p*  -  2p!(*P°)3<l 

g'S  - 

2p*  -  2p5(’P°)3d 

«*S- ^[*4,] 

2p*  -  2p,(1P°)3s 

2p*  -  2p,(*P°)3s 

jr'S-%1%] 

2p*(*P°)3s  -2p5(;P°)4p 

%[%]'-%[*] 

2p*(*P°)3s  -  2p*(,P”)4p 

%[%]'-%[%] 

2ps(’P°)3s  -  2p,(-‘P°)4p 

%[%r-%i*] 

2p*(,P°)3s  -  2p‘(*P°)4p 

*[%]*-%[%] 

2p,(,P“)3s  -  2p5(’P°)4p 

2p*  (’P°)  3s  -  2p*  (*P”)  4p 

2p‘(IP“)3s  -  2pt(,P°)4p 

2p*(,P“)3s  -  2p*(,P°)4p 

2p‘(,P°)3s  -  2p‘(,P°)4p 

2p’(’P°)3p  -  2p,(,P°)6d 

*[%]-%[*] 

2p»(,P°)3s-2ps(,P°)4p 

59[%]0-%[V9] 

2p5(aP°)3s  -  2p,(,P°)4p 

2p5(,P°)3s  -  2p,!,P°)4p 

%[*]“-%(%] 

2os(,P<’)3s  -  2p5(,P°)4p 

/o*(*P*)3s-  2pi(,P°)4p 

2p5(,P”)3>  -  2p,(IP“)4p 

%[%]“-%[%] 

2p*(*P°) 3s  -  2p,(*P°)4p 

%[%]“-%[%) 

2p";,?°)3s  -  2ps(1P”Kp 

%[%]*- *[%1 

2p,(,P°)3s  -  2p5(*P°)4p 

2ps(*P°)3p  -  2p5(*P°)6d 

%[%]-%[%]■ 

2p5(*P°)3s  -  2p*(,P°)4p 

vstMir-'ACA] 

2p,(*P°)3s  -  2ps(*P°)4p 

2ns(JP°)3s  -  2p*(*P°)4p 

%i%r-«i«i 

2ps(*P<>)3s  -  2ps(*P,!)4p 

-  %[%] 

2ps(!n:i-2p5(sp°)4p 

%[%]•-%[*] 

2p6(,P°)3s  •  2p»(«P°>4p 

2p5(JP°)3s  2p5(,P°)'tp 

2ps(»P°)3s-2ps(JP')4p 

viCiiir-^ish] 

2p5(*P°)3p  -  2ps(,P°)7s 

%[%]-%[%]■ 

2p5(*P°)3s  -  2ps(*P°)4p 

2ps(,P°)3p-2p*(1P°)6d 

39:%)-%!%]' 

2pc(,P°)3p  -  2p‘(iP”)7s 

2ps(,P”)3p-2p'(sP")6s 

%[%]-%[%]' 

2p6  (*P°)  3p  -  2p*  (*P°)  6s 

%[%]-%[*]' 

2ps(,P0)3p-2p»(1P")5d 

%[%]-%[%]• 

2p5(,P°)3s-2p*(»P")4p 

2p6(*P°)3p  -  2p5(*P“)7s 

84[8i]-8i[8i]' 

2p6(,P°)3p  -  2p‘(,P°)7s 

%[%]  - 

2p6(*P°)3p  •2p‘(,P<’)7s 

2p»(,P°)3p-2p‘(lP°)6d 

*[*]-  MfiX 

Na  II 


Na  n 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Tern. 

J-J 

References 

Na  II 

MIS. 579 

20 

2p*(*P")3p  -  2f‘(’P“)7S 

Vi[%]  -  Vi(VaJ* 

1-1 

08 

Na  II 

1420.2.6 

12 

2p‘{*P*)3p  -  2p*(,P“)5d 

1-1 

CIS 

Na  II 

1421.859 

7 

2p*(*P*)3p  -  2p‘(,P“)6d 

1  -1 

CIS 

Na  II 

1422.9% 

12 

2p*(*P*)3p  -2p‘(,P*)7s 

2-1 

CIS 

Na  II 

1425.499 

7 

2p‘(*P*)3p  -2p‘(*P*)6d 

54  [34]- 54(34]” 

1-1 

C-S 

Na  II 

1426.048 

7 

?.p‘(,P“)3p  -  2p‘(*P  )5d 

34[54]  -34[4A]* 

1  -1 

CIS 

Na  II 

1429.963 

10 

2p»(*r)3p-2p»(*?*)6d 

54[34]-54[34]” 

2-1 

08 

Na  II 

1431 .0.5 

7 

2p‘(*P*)3p  -  2p‘(*P*)7s 

34[34]-34[34]” 

2-1 

08 

Na  II 

1431.228 

15 

2p*(*P*)3p  -  2p‘(rP“)7a 

-  54  (  54]” 

I-i 

08 

Na  II 

1435.776 

10 

2p*(*P*)3p  -  2p‘(*P*)6d 

34[34]-34[34]‘ 

0-i 

OS 

Na  11 

1442.907 

30 

2p*(*P*)3p  -  2p‘(*P*)6d 

3.[%]-*[34]” 

2-1 

08 

Na  II 

M55.%9 

12 

2p*(’P*)3p  -  2p*(*P*)7i 

^i<*i-%i*r 

0-1 

08 

Na  II 

1462.16C 

10 

2p*(*P”)3p  -  2p‘(*P“)6d 

2-1 

08 

Na  II 

1470  916 

10 

2p*<*P°)3p  -2p‘(*P*)6d 

%[%]-%[»*]• 

1-1 

OS 

Na  II 

1481.578 

15 

2p‘(in3p-2p,(*P“)5d 

34  [34  J- 54(34)” 

3-2 

08 

Na  11 

1483.507 

15 

2p*(,P”)3p-2p*(’P“}6s 

34(34) -54[54)“ 

2-1 

08 

Na  11 

1484.677 

15 

2p*(*P°)3p  •  2p‘(’P°)5d 

34[34]  -  54(341* 

3-3 

08 

Na  II 

1485.987 

25 

2p*(rP*)3p  2p*(*P*)5d 

34  [34] -54  [34]” 

2-: 

08 

Na  II 

1494.729 

20 

2p*(*P”)3p  -  2p*(*P”)5d 

34  [34] -54  [34]” 

2-2 

CIS 

Na  II 

1495.212 

45 

2p*(*P°)3p  -  2p‘(*P°)6s 

34  [34  ]  -  54  [  55a  J° 

1-1 

08 

Na  II 

1496.01 1 

40 

2p‘(,F“)3p  -  2p*(,P”)6s 

34[34j-54[54]” 

1  -0 

08 

Na  II 

1497.731 

45 

2pt(*P”)3p  -  2p*(*P“)5d 

3«[34]-  54[34]" 

1-1 

08 

Na  II 

1501.995 

25 

2p5(aP”)3p  -  2p‘(*P“)5d 

34[34]-54[34]” 

1  -2 

08 

Nc  II 

1506.407 

£0f 

2p5(*P°)3p  -  2pt(,P°)5d 

34[34]-34[34]” 

3-1 

08 

Na  II 

1506  914 

60 

2p5(*P“)3p  -  2pB(*P°)bs 

34[S]  -  54[34]° 

3-2 

08 

Na  II 

1510.701 

35 

2p*(*P”)3p  -  2p5(iP”)  5d 

34[34]  -  34[34]° 

3-2 

08 

Na  II 

1513. 102 

70 

2p5l*P”)3p  -  2p5(*P°)6s 

3^(34] -34  [34]” 

2-1 

08 

Na  II 

1515.229 

30 

2p*(’P°)3p  -  2p‘(’P”)5d 

34[34]-34[34]° 

2-1 

08 

Na  II 

1515.709 

30 

2p‘(,P“)3p  -  2p5(*P”)Gs 

34[34]-34[34|“ 

2-2 

08 

Na  II 

1518.505 

35 

2p‘(*P”)3p  -  2p‘(1P”)6s 

34(34]- 54[54]“ 

2-1 

08 

Na  II 

1519.629 

60 

2p‘(*P°)3p  -2p‘(*P°)5d 

34[34]-34[34]” 

2-2 

08 

Na  II 

1525.311 

30 

2ps(*P°)3p  -  2p‘(*P°)6s 

*i[34]  -  34 [34  ]” 

1-1 

08 

Na  II 

1527.555 

15 

2p‘(*P”)3p  -  2p5(JP”)5d 

34  [34]-  34(34]” 

1-1 

OK 

Na  II 

1527.985 

20 

2p*(*P°)3p  -2p’(*P°)6s 

34[34]-34[34]° 

1  -2 

08 

Na  II 

1528.742 

50 

2p‘(*P”)3p  -2p5(*P”)5d 

34[34]  -  54(34]” 

23 

08 

Na  II 

1530.307 

50 

2p‘(,P°)3p  -  2p‘(*P°)5d 

34[34]-54[34]“ 

2-2 

0.8 

Na  II 

1534.163 

10 

2p‘(*P”)3p  -  2p‘(*PJ)5d 

34[34]-34[54]° 

>  -i 

|Cl8 

Na  II 

1534.538 

25 

2p‘(’P”)3p  -  2p5(*P”)5d 

34(34]- 34[54]° 

1  0 

OK 

Na  II 

1534.737 

12 

2ps(*P')3p  -  2p5(JP°)6s 

Vi [34 ]  -  54[Vi]° 

1-1 

08 

Na  li 

1539.895 

12 

2ps  (*!•'’>  3p  -  2p5  (*P°)  6s 

54|34]- 54[54]“ 

2-1 

08 

Na  II 

1546.722 

12 

2ps(’P°)3p  -  2p*(’P”)5d 

54[34]-54[34]” 

1  -2 

08 

Na  II 

1547.066 

15 

2ps(’P°)3p  -  2p5(*P”)5d 

V.[34] -54(34]” 

2-2 

08 

Na  II 

1549.352 

20 

2ps(*P°)3p  -  2p‘(*P°) 5d 

34[54]-54[34]” 

D-l 

08 

Na  II 

1549.507 

20 

2p5(’P”)3p  -  2f5(*P°)6s 

34[341- 34  [34]” 

2-1 

08 

Na  II 

1550.348 

20 

2p‘(,P°)3p  -  2p5(,P°)6s 

54[54]-54[54]“ 

1-0 

08 

Na  II 

1551.793 

20 

2p,(,P”)3p  -  2p‘(*P°)5d 

34  [34]  -  34  [34]” 

2-1 

08 

Na  II 

1551 .934 

20 

2ps(’P°)3p  -  2ps(’P°)5d 

54 [34 ]  -  54[34]“ 

2-2 

08 

Na  II 

1552.203 

20 

2ps  (*P°)  3p  -  2ps  (*P°)  5d 

54[54]-54[34]“ 

1  -1 

08 

Na  II 

1556.370 

15 

2p*  (*P°)3p  -  2p‘(’P°)5d 

34[34]  -  34(34]” 

2-2 

08 

Na  II 

1556.753 

12 

2ps(*P”)3p-  2ps(*P”)5d 

54[54]-5A[34J” 

1-2 

08 

Na  II 

1558.678 

7 

2ps(*P”)3p-2p,(*P”)5d 

34[34]-34[54]° 

2-1 

08 

Na  11 

1568.673 

10 

2p5(’P”)3p  -  2ps(‘P”)5d 

54[34]  -  34[34]” 

1-1 

08 

Na  11 

1569.264 

20 

2ps(*P”)3p  -2ps(*P”)6s 

’.k [34 1  -  34[34]° 

1-2 

|CI8 

Na  II 

1573.430 

10 

2p5(*P”)3p  -  2ps(*P“)5d 

5k [34 j  -  34(34]” 

1-2 

08 

Na  II 

<574.110 

12 

2ps(’P°)3p  -2p5(*P°)5d 

54  [34] -34  [34]” 

2-1 

08 

Na  II 

1574.664 

7 

2p‘(,P”)3p  -  2p‘(,P°)6s 

54 [34  ]  -  34[34 ]” 

2  2 

08 

Na  II 

1575.749 

15 

2ps(*P”)3p  -  2p5(’P’)5d 

54  (  34]  -  34[54]° 

1-1 

08 

Na  11 

<576.118 

12 

2p5(*P°)3p  -2p‘(*P”)5d 

54  [34] -34  [54]” 

1  -0 

08 

Na  11 

1578.807 

12 

2ps(*P°)3p  -  2p6(*P”)6s 

34  (  54]- 34[34]” 

0-1 

08 

Na  !! 

1581.108 

25 

2p5(*P° ;3p  -  2p!(’P°)5d 

34  (  54]- 34[34J” 

0-1 

08 

Na  II 

1581.835 

20 

2p5PP°)3p  -  2p5(aP“)6s 

54  (  54]-  34(34]” 

1  -1 

C.8 

Na  11 

1584.173 

20 

2p'(*P”)3p  -  2p5(’P”)5d 

54154]- 34[34]° 

1  - 1 

08 

Na  II 

1588.983 

7 

2ps(*P”)3p  -  2p6(*P”)5d 

5k  [  54  ]  -  34  [34  ]° 

1  -2 

08 

Na  II 

1591.321 

15 

2ps(*P”) 3p  -  2ps(*P‘)5d 

5k[5k]  -  34[5k]° 

1  - 1 

08 

Na  II 

1591.712 

7 

2p5  (’P°)  3p  -  2|»*(*P“)  5d 

54[54]-34  (  54]° 

1-0 

08 

97 


Na  II 


Na  G 


Ekacsl 

Wavcka(tk 

Iatcaaity 

Muttipkt 

Coaf«mtioa 

Tern 

MSB 

Rdocacu 

Na  II 

1621 .940 

12 

2p*(*P*)3p  2p*(*P*)4d 

*(34  ]  -34[34)° 

i-i 

Clt 

Na  II 

1622.347 

12 

2p‘(*P*)3p-2p»(*P*)5* 

34(34)-  34[34)° 

1  -0 

CIS 

Na  II 

1626.372 

20 

2p*(*P*)3p  -  2p*(*P*)4<J 

34[34)-44[34]° 

1-2 

Clt 

Na  II 

1652.921 

20 

2p*(*P,)3p-2p*(*P')5* 

34(34] -34(34]° 

1  -  1 

Clt 

Na  II 

1668.569 

35 

2p*(*P*)3p  -  2p*(*P*)4<l 

34(341 -34[34]° 

1  -2 

CIS 

Na  II 

1671.886 

35 

2p*{*P*)3p-2p‘(*P^4d 

34[34]-34!34)° 

l-l 

Clt 

Na  II 

1673.649 

15 

2p1(*P*)3p  -  2p*(*P*)4<l 

34[34] -34[34]° 

1  -0 

Clt 

Na  II 

1743.309 

15 

2p*(*P*)3p  -  2p*(*P*)5t 

34[34]-34[<i4]° 

2-1 

Clt 

Na  II 

1746.996 

0 

2p‘(*P*)3p  -  2p*(*F)4«l 

34[34]-44[34]° 

2  1 

Clt 

Na  II 

1752.185 

12 

2p*(*P*)3p  -  2p*(*P*)4<l 

34(34] -34(34]° 

2-2 

03 

Na  II 

1756.817 

10 

2p*(*F)3p  -  2p*  (*P*)4d 

34(34]-  34(34  ]° 

2-3 

Clt 

Na  II 

1759.572 

?0 

2pVF)3p-2p*(*F)5s 

34(3>]-34[V4]° 

1-1 

Clt 

Na  II 

1763.325 

7 

2p*(*P*)3p  -  2p*(*P*)4d 

34[34]-34[34]° 

1  -1 

CIS 

Na  II 

1763.841 

30 

2p*(*F)3p  -  2p*(*P*)5s 

34[34)  -34C4)* 

1  0 

Clt 

Na  II 

1768.603 

7 

2p*(*P*)3p  -  2p*(1P*)4<l 

34[34]-34[34]° 

1-2 

CIS 

Na  II 

1776.571 

90 

2p*(*P°)3p  -  2p*(*P°)5* 

34[34] -34(34]* 

3-2 

CIS 

Na  II 

1778.243 

40 

2p‘(*F)3p-2p‘(1F)4d 

33.44J-3U341* 

3-3 

CIS 

Na  il 

1778.905 

0 

2pt(*P°)3p  -  2p*(*F)4<l 

M*]-34[34]° 

3-2 

CIS 

Na  II 

1779.906 

0 

2p‘(*P*)3p  -  2p*(*P*)6s 

0-1 

Os 

Na  I! 

1783.043 

60 

2p*(,P*)3p  -  2p*(,P*)5s 

34!ttl-34(34)° 

2-1 

CIS 

Na  II 

1783.475 

15 

2p‘(‘P*)3p-2p‘(*P*)5<I 

-  34[34]° 

0-1 

CIS 

Na  II 

1785.989 

12 

2p‘  (*F)  3p  -  2p4  (*P*)  4d 

34[34]-34[341° 

3-3 

08 

Na  II 

1787.3^9 

80 

2pI(*P*)3p  -  2p‘(*P')44 

34[34)-34[34)° 

3-4 

08 

Na  11 

1788.846 

45 

2p‘(*F)3p-2p‘(*F)5', 

34[34]-34[34]° 

2-2 

08 

Na  II 

1790.562 

2 

2p*(aF)3p  -  *p‘(*P*)4i 

34[34]-34[3Tr 

2-3 

08 

Na  II 

1791.224 

35 

2p*(*P°)3p  -  2p‘(*P*)4d 

34[34]- 341361° 

2-2 

08 

Na  II 

1791.862 

30 

2p*(*F)3p-2p‘(*F)5s 

341341  -  34(34]° 

2-1 

08 

Na  II 

1795.772 

1 

2p‘(*F)3p  -  2p‘(,F)4d 

34  [34] --4  [34]° 

2-1 

08 

Na  II 

1798.410 

80 

2p‘t'P")3p-2p*(,P*)4«l 

2-3 

08 

Ni  II 

1800.048 

25 

2p‘(-‘F)3p-2p‘(»F)5s 

34[34]- 34134)° 

1-1 

08 

Na  II 

1801.256 

45 

2p*(*F)3p  -  2p*(*F)4d 

34134]-  34134)° 

2-2 

08 

Na  II 

1803.833 

15 

2p‘(«F)3p-2pl(,F)4d 

34l34]-34[34]° 

1-1 

08 

Na  II 

1805.998 

12 

2p‘(*F)3p-2p‘(*F)5s 

1-2 

08 

Na  11 

1806.061 

10 

2p‘(*F)3p-2p,(*F)4<J 

34[34]-'4[%r 

2-3 

08 

Na  II 

1807.092 

90 

2ps:=F)3p-2p‘(*F)4d 

2-2 

08 

Na  11 

1808.375 

60 

2p‘(*F)3p  -  2p‘(,P°)4d 

34134] -34134]° 

1-2 

08 

Na  II 

1814.474 

25 

2p‘(sF)3p-2p‘(*F)5s 

■4[34]-34[34]° 

1  - 1 

08 

Na  II 

1818.473 

5 

2p*(*F)3p-2p,(*F)4d 

34[34]-  34134]° 

1-1 

08 

Na  II 

18:8.628 

7 

2p‘(*F)  3p  -  2p‘(*F)4d 

34[34]-34[341° 

1-2 

08 

Na  II 

1819.024 

20 

2p‘(»F)3p-2p‘(*F)5s 

34[34]-  34134]° 

1  -0 

08 

Na  II 

1821.695 

50 

2p‘(«F)3p-2p‘(*F)5s 

34134]- >4134]° 

2-1 

08 

Na  II 

1822.568 

5 

2p‘(IF)3p-2p,(*F)4.d 

1  - 1 

08 

Na  II 

1824.098 

0 

2p‘(*P°)3p  -  2p‘(*F)4il 

9»[%]-9.[%r 

1  -2 

08 

Na  II 

1825.730 

7 

2p‘(*F)3p  -  2p‘(JF)4<J 

34(34] -34[34]° 

2-1 

08 

Na  II 

1830.124 

20 

2p‘(*F)3p-2p,(‘F)44i 

34  (34] -34  [34]° 

1-2 

Cl8 

Na  II 

1831.172 

12 

2p‘(*F)3p-2p‘',F)5s 

%[Vi]-3i[v.r 

0-1 

08 

Na  II 

1831.402 

1 

2p‘(»F)3p-2ps(*F)4<l 

v.[3ki- vt[%r 

2-2 

08 

Na  II 

1833.873 

45 

2p‘(*F) 3p  -  2pc(,F)5s 

34[341  -34[34]° 

2-1 

08 

Na  II 

1835.217 

80 

2p‘(«F)3p-2p">*P°)4<i 

34[’4]-34[34]° 

0-  1 

08 

Na  II 

1836.367 

2 

2p5(*P°)3p  -  2p*(*P' }4d 

34(34] -34  [34]° 

2-3 

08 

Va  II 

1837.522 

15 

2p‘(,F)3p-2p‘(*F)40 

36[34]  -34[34]° 

2-2 

08 

Na  II 

1837.890 

45 

2p‘(*F°)3p-  2p5(*F)4d 

2-1 

08 

Na  II 

1839.270 

20 

2p‘(*F)3p-2p‘(*F)4<3 

34[34]-34[341° 

1-1 

08 

Na  I! 

1839.835 

25 

2p‘(,P°)3p  -  2p5(*F)5s 

34[<4]-34[34]° 

1  -0 

C 18 

Na  II 

1840.032 

20 

2p‘(*F)3p-2p‘(‘F)5s 

34(341-  34[34]° 

2-2 

08 

Na  II 

1841  822 

60 

2p‘(*F)3p-2p,(*F)4d 

34(34!  -  34[34]° 

2-3 

08 

Na  II 

1845.016 

70 

2p*(*P°)  3p  -  2p5(*F)4d 

34(34]- 34[34  ]° 

1-2 

08 

Na  II 

1851.194 

70 

2p‘(*F)3p-2p‘(aF)4d 

34(34] -  34(34]° 

1-2 

08 

Na  II 

1853.166 

80 

2p‘(*F)3p-2ps(*F)4d 

34  [34]  -  34 [34 ]° 

2-2 

08 

Na  II 

1857.265 

25 

2p‘(*F)3p-2p5(,F)4d 

34  [34]  -  34(34  ]° 

2-1 

08 

Na  II 

1857.576 

40 

2p‘(‘P°)3p-2p‘(,P°)5s 

34 [34]  -  34(34]° 

1  1 

08 

Na  II 

1863.898 

15 

2p‘(*P°)3p  -  2p‘(,F)5s 

34  [34  ]-34  [34]’ 

1-2 

08 

Na  II 

1865.139 

35 

2p5(*F)3p-  2p5(*F)5s 

34 [34]  -  34(341° 

2  1 

08 

Na  II 

1866.452 

45 

2p‘(sF)3n-2p'(,F)40 

34  [34] -34  [34]° 

1  -2 

08 

Na  II 

1871.517 

40 

2p‘(*F)3p-2p‘(,F)5» 

3k [34 ]  34(34]° 

2-2 

08 
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Na  H 


Na  m 


Eleueal 

Wavekofib 

latcaaity 

Muhipfct 

Coofi*ur»tx» 

Term 

m 

References 

Na  II 

1173.369 

45 

2p»(,P*)3p  -  2p*(*P*)44 

Vi  1%  J  -  [%k  1* 

2-3 

Cl* 

Na  II 

1*74.098 

15 

2p*(*P*)3p-2p‘PP*)W 

2-2 

Cl* 

Na  II 

1*75.075 

60 

2p*(*P*)3p  -  2p*(*P*)ii 

)-%[%)* 

0-1 

Cl* 

Na  II 

1*77.365 

20 

2p*l,P')3p  -  2p*(*P^4d 

1-2 

Cl* 

Na  II 

! *79.240 

30 

:  i  ;*P*)3p-2p*(*P*)4<i 

*[%)•«[%)* 

0-1 

Cl* 

Na  II 

1883.460 

20 

2p*(*P*)3p  -  2p,(,P*)44 

fcl1*!-*!*)* 

1-1 

Cl* 

Na  II 

1883.804 

20 

2p*(*P*)3p  -  2p*(,P*)4<J 

Vi[^il  -  %i[ViJ* 

1-0 

Cl* 

Na  II 

1885.091 

50 

2p»(*P*)3p  -  2p*(*P*)4<l 

2  2 

C:* 

Na  II 

(885.742 

45 

2p*(*P*)3p  -  2p*(’P*)5t 

*(%)-%[«)* 

1-2 

Cl* 

Na  II 

1889.317 

30 

2pl(*P*)3p  -  2p,(,P*)4d 

VitVi]- ViIV.1* 

2-1 

Cl* 

Na  II 

1899.523 

30 

2p*(*P*)3p  -  2p*(,P*)4<l 

%[%)-*[*)* 

1-2 

Cl* 

Na  II 

1903.831 

15 

2p*(1P*)3p  -  2p,(,P*)4d 

*[%)-%[%)• 

1-1 

Cl* 

Na  1! 

1906.112 

15 

2p*(,P*)3p  -2p*(*P*)4<J 

V,IMil-TiI¥.r 

I  -0 

Cl* 

SODIUM  m  (Na*+),  Z  =  11 
Ground  State  ls*2s22ps  *P5/2  (9  electrons) 
Ionization  Potential  577  800  cm  *;  71.64  eV 


! 


Na  13  Na  3) 


Element 

Waveleaeth 

Intensity 

Uithvkt 

Configuration 

Term 

J  - 1  References 

Na  III 

268.623 

500 

2p*  -  2p4(*P)3s 

8SP*-*  P 

9.  -%  S22 

Na  III 

272.441 

lOd 

2p*-2p4(*P)3s 

?>P  s!' 

S22 

Na  in 

3^8.143 

1000 

2s*2p*  -  2s  2p* 

f  *P*  -  ’!> 

-  54  E6.S22 

Na  in 

380.107 

800 

2s*2p*  •  2s2p* 

8*iv'-yS 

54  -  54  E6.S22 

Na  III 

1 100.49 

100 

2p4(*P)3p-2p4('D)3d 

#’).'  _  *y’ 

>4-54  T4 

Na  III 

1122.30 

10 

2p4(*P)3p  -  2p4('D)3d 

4P''  -  *F 

34  -34  T4 

Na  III 

1153.04 

40 

2p4(*P) 3p  -  2p4('D)3d 

4P°  - 

34-34  T4 

Na  IU 

1180.40 

160 

2p4('D)3p  -  2p4('S)3d 

*D“  - 

34  -34  T4 

Na  III 

1221.12 

100 

2p4(*P)3p  -  2p4('D)3d 

4D‘  -  »D 

34  -34  T4 

Na  III 

1223.44 

80d 

2p4(*P)3p  -  2p4('D)3d 

4D"  -  »P 

34  -34  T4 

Na  III 

1224.73 

80 

2p4(*P)3p  -  2p4(‘D)3d 

4D*  -  *D 

54  -34  T4 

Na  III 

1235.40 

9Uq 

2p4{*?)3p  -  2p4(‘D)3d 

4D‘  -  «C 

34  -  '4  T4 

Na  III 

1256.68 

20 

2p4(*P)3p  -  2p4(‘D)3J 

*D* - *D 

34  -34  T4 

Na  III 

1265.66 

40 

2p4(»P)3p-2p4('D)3d 

*D" - *P 

34-34  T4 

Na  III 

1337.39 

1 20d 

2p4(’P)3p  -  2p4('D)3d 

- *P 

34  54  T4 

Na  III 

1427.27 

10 

2p4(*P)3s  -  2p4('D)3p 

*P  *D* 

54  -  34  T4 

Na  III 

1436.21 

240 

2p4(*P)3s  -  2p*(,D)3p 

Jp  .  jp« 

34  -  54  T4 

Na  III 

1458.15 

60 

2p4(*P)3s  -  2p4(‘D)3p 

iP° 

54  -  54  T4 

Na  III 

1529.67 

20 

2p4(1P)3p-2p4(*P)4s 

«P» . »p 

’/4  -  54  T4 

Na  III 

1541.19 

20 

2p4(’P)3p-  2p4(’P)4s 

4P*-*P 

34  -34  T4 

Na  III 

1548  68 

160 

2p4(*P)3p  -  2p4(’P)4s 

4p« . ap 

54  -  34  T4 

Na  III 

1602.91 

ICO 

2p4(»P)3p-2p4(*P)4s 

4p° _ 4p 

34  -  54  T4 

Na  III 

1604.47 

120 

2p4(’P)3p  -  2p4(’P)4s 

4P° - 4P 

34  -34  T4 

Na  III 

1610  97 

80 

2p4(*P)3p  -  2p4t*P)4s 

4P  -4P 

54  -  54  T4 

Na  III 

1613.77 

160 

2p4(»P)3p-2p4(*P)4s 

4P°  4P 

34  -34  T< 

Na  III 

1621.94 

100 

2p4(*P)3p  -  2p4(*P)4s 

4P° - 4P 

54  -  34  T4 

Na  III 

1624.07 

240 

2p4(tP)3p-2p4(*P)4s 

4P” - 4P 

34  -  34  1 4 

Na  III 

1633  64 

80 

2p4(3P)  3p  -  2p4(’P)4s 

4P° - 4P 

34  -  34  T4 

Na  III 

1650  91 

20 

2p4(*P)3p  -  2p4(’P)3d 

4p°  .  Jp 

34  -  34  T4 

Na  III 

1658.71 

40 

2p4(’P)3p  -  2p4(’P)4s 

4D°  -  *P 

34  -  54  T4 

Na  III 

1669.52 

60d 

2p4(*P)3p  -  2p4(JP)4s 

4D°  *P 

34  -  34  T4 

Na  III 

1669.52 

60d 

2p4(*P)3p  -  2p4(*P)3d 

<P".ip 

54  -  34  T4 

Na  III 

1678.74 

20 

2p4(’P)3p  -  2p4(’P)3d 

4p° _ ip 

34  -  34  T4 

Na  III 

1691  70 

20 

2p4(*P)3p  -  2p4(’P)3d 

4p°  .  Sp 

54  -  54  T4 

Na  III 

1718.48 

10 

2p4(*P)3p  -  2p4(’P)3d 

4P°  -  SD 

34  -  34  T4 

Na  III 

1719.60 

10 

2p4(’P)3p  -  2p4(’P)3d 

4P° - *D 

54  -  34  T4 

Na  III 

1731 .08 

10 

2p4(?P)7p  -  2p4(’P)3d 

«p-> .  sF 

34  -34  T4 

Na  III 

1741.33 

20 

2p4(’P)3p  -  2p4(’P)3d 

4p° . 4p 

34  -  34  T4 

Na  III 

1746  39 

1C 

2p4  (*P)  3p  -  2p4  (*P)  3d 

4p° _  4p 

34  -  34  T4 

Na  III 

1752  06 

20 

2p4(’P)3p  -  2p4(’P)4s 

*D°  »P 

34  -  54  T4 

Na  IK 

1752.65 

60 

2p4(’P)3p  -  2p4(5P)3d 

4p°  .  4p 

34  -  34  T4 

Na  III 

1754.97 

10 

2p4(*P)3p-2p4(*P)4s 

4D° -  4P 

34  -  34  T4 

Na  III 

1761 .05 

20 

2p4(*P)3p-2p4(*P)4s 

4D° -  4P 

34  -34  T4 

Na  III 

1762.13 

10 

2p4(*P)3p-2p4(*P)4s 

4D° - 4P 

34  -  54  T4 

Na  III 

1763.84 

60 

2p4(*P)3p-2p4(»P)3d 

4P°  4P 

34  -34  T4 

Na  III 

1767.21 

10 

2p4(’P)3p  -  2p4(sP)3d 

«p» . 4p 

54  -  34  T4 

Na  III 

1773.00 

10 

2p4(,P)3p-2p4(*P)3d 

4p«  .  4p 

34  -34  T4 

Na  III 

1775.32 

10 

2p4(*P)3p-2p4(*P)4s 

4D°  -  4P 

34  -  34  T4 

Na  III 

1782.92 

240 

2p4l*P)3p  -  2p4(*P)3d 

4p°  _  4p 

34  -  34  T4 

Na  III 

1 791  23 

200 

2p4(’P)3p  -  2p4(*P)3d 

«P» .  «P 

34  -  34  T4 

Na  III 

1791.80 

160 

2p4(*P)3p-2p4(,P)4s 

4D° -  4P 

34  -34  T4 

Na  III 

1801.27 

140 

7.p4(*P)3o-2p4(5P)3d 

4P° - 4P 

54  -  54  T4 

Na  III 

1810.74 

80 

2p4(V)3p  -  2p4(*P)3d 

4D° -*P 

34  -  34  T4 

Na  III 

1811.70 

100 

2p4 (' 03 3p  -  2p4('D)3d 

*p°  -  *F 

34  -  34  T4 

Na  III 

1814  35 

60 

2p4('D)  2p4('D)3d 

*F° - *F 

34  -  34  T4 

Na  III 

1816.83 

40 

2p4('D)3p  -2p4('D)3d 

sp»  _  sS 

34  -  34  T4 

Na  III 

1819  01 

40 

2p4('D)3p  2p4('D)3d 

jp°  _  ap 

34  -  34  T4 

Na  III 

1821,68 

240 

2p4('D)3p  ’~4('D)3d 

>F° - »F 

34  -  34  T4 

Na  II! 

1824.52 

10 

2p4(JP)3p-2,i4(*P)3d 

4D°  -  *P 

34  -  34  T4 

Na  I!' 

1825.44 

200 

2p4(’P)3p  -  2p4(’P)3d 

4D°  -  *F 

34  -  34  T4 

Na  III 

.835.22 

300 

2p4(‘D)3p-2i)4(‘.D)3d 

*P° - »S 

54  -  54  T4 

Na  HI 

1838.11 

120 

2o4(’P)3p  -2p'(,P13d 

4P°  -  4D 

34  -  34  T4 

Na  III 

1843.43 

40 

2p4(’P)3p  -  2p4(,P)4s 

ID' -  4P 

34  -  34  T4 

Na  III 

1844.36 

400 

2p4(*P)3p-2p4(,P)3d 

!p«-4D 

34  -  34  T4 

Na  IU 

1845.10 

240 

2p4(*P)3o  7p4(*P)3d 

ip" .  <n 

34  -  54  T4 

100 


Na  III 


Na  III 


Element 

WureleoftF 

Intensity 

Multiple 

Configuration 

Term 

1  - 1 

References 

mm 

1847.54 

200 

2p4('D)3p  -  2p4(*D)3d 

*F*  -  *D 

Vi  -Vi 

T4 

1849  58 

700 

2p4(*P)3p  -  2p4(JP)3d 

4P*-4D 

Vi-Vi 

T4 

Kil 

1850.24 

400 

2p4('D)3p  -  2p4('D)3tl 

*F*  -*D 

Vi-Vi 

T4 

Na  III 

1850.39 

360 

2p4(*P)3p  -  2p4(*P)3d 

4P*  -  4D 

Vi-Vi 

T4 

Na  III 

1855.91 

300 

2p4(*P)3p  -  2p4(*P)3d 

4P*  -4D 

Vi  -  Vi 

T4 

Na  III 

1856.73 

400 

2p4(1P)3p-2p4(»P)3d 

4p*  _  *J) 

Vi-Vi 

T4 

Na  III 

1857.57 

100 

2p4(»P)3p-2p4(»P)4s 

jp-.jp 

Vi  -  Vi 

T4 

Na  III 

1859.20 

10 

2p4(*P)3p  -  2p4(*P)3d 

4D*  -  JP 

Vi  -  Vi 

T4 

Na  III 

1859  61 

10 

2p4(*P)3p  -  2p4(,P)4s 

>D* -  *P 

Vi  -Vi 

T4 

Na  III 

1861.19 

300 

2p4(*P)'»p-2p4(‘P)3d 

iP*  -  4D 

Vi -Vi 

T4 

Na  III 

1862  40 

120 

2p4(*P)3p  -  2p4(*P)4s 

*r-‘p 

Vi  -Vi 

T4 

Mi  m 

1869  43 

20 

2p4(*P)3p  -  2p4(,P)4s 

»D*-4P 

Vi  -Vi 

T4 

Na  III 

1872.45 

20 

2p4(,P)3p  -  2p4(*P)3d 

4D* -  »D 

Vi  -  Vi 

T4 

Na  III 

1873.32 

80 

2p4(‘D)3p  2p4( 1 D) 3d 

*F* - *D 

Vi  -Vi 

T4 

Na  III 

1874.22 

10 

2p4(*P)3p  -  2p4(,P)4j 

*D*  -  4P 

T4 

Na  III 

1885.75 

80 

2fj4(,P)3p  -  2p4(,P)4s 

*P*  >P 

H&'i 

T4 

Na  III 

1887  48 

300 

7p4(1P)3p-2p4(‘P)3d 

4D’  -  *F 

Vi  -Vi 

T4 

Na  III 

1890  75 

240 

2p4(*P)3p  -  2p4(*P)4s 

*P*-*P 

Vi  -Vi 

T4 

Na  III 

1899.70 

60 

2p4(*P)3p  -  2p4(*P)3d 

4D“  -  4F 

Vi  -Vi 

T4 

Na  III 

1913.17 

160 

2p4(,P)3p  -  2p4(*P)3d 

4D°  -  4P 

Vi  -Vi 

T4 

Na  III 

1918  46 

120 

2p4(,P)3p-2p4(,P)3d 

4D°  -  4F 

Vi  -  Vi 

T4 

Na  III 

1920.12 

120 

2p4(*P)3p  -  2p4(*P)3d 

4D“  -  4F 

T4 

Na  III 

1926.27 

900 

2p4(,P)3p  -  2p4(*P)3d 

4D“  -  4F 

CmH 

T4 

Na  III 

1927.21 

300 

2p4('D)3p  -  2p4('D)3d 

jp=.SD 

Vi -Vi 

T4 

Na  III 

!  933.87 

600 

2p4(sF)3p-2p4(‘P)3d 

4D°  -  4P 

Vi  -Vi 

T4 

Na  III 

1935.54 

10 

2p4(,P)3p-2p4(1P)3d 

4D'  -4F 

Vi  -Vi 

T4 

Na  III 

1939.32 

10 

2p4(JP)3p-2p4(,P)3d 

4D°  -  4F 

Vi  -  Vi 

T4 

Na  III 

1941 .61 

10 

2p4(aP)3s  -  2p4(,P)3p 

4P-*P° 

Vi  -Vi 

T4 

Na  III 

1941.77 

10 

2p4(*P)3p-2p4(1P)3d 

4D°  -  4F 

Vi -Vi 

T4 

Na  III 

1942.19 

120 

2p4(,P)3p  -2p4(*P)3d 

»D°  -  »F 

Vi-Vi 

T4 

Na  III 

1943.40 

120 

2p4(‘D)3p  -  2p4(’D)3d 

*F*  *G 

Vi -Vi 

T4 

Na  III 

1944.99 

60d 

2p4(*P)3p  -  2p4(*P)3d 

4D°  -  4P 

Vi-Vi 

T4 

Na  III 

1946.43 

400d 

2p4(‘D)3p  -  2p4(!D)3d 

*F-*G 

Vi-Vi 

T4 

Ni  III 

1946.82 

10 

2p4(,P)3s  -  2p4(*P)3p 

4P -»P’ 

Vi-Vi 

T4 

Na  III 

1950.79 

300 

2p4(*P)3p  -  2p4(*P)3d 

4D°  -  4F 

Vi-Vi 

T4 

Na  III 

1951.21 

800 

2p4(*P)3s-2p4(*P)3p 

4P-4S° 

Vi-Vi 

T4 

Na  III 

1955.31 

160 

2p4(‘D.3t  2p'('D)3d 

*P°  -  *D 

Vi-Vi 

T4 

N  i  III 

1956.48 

10 

2p4(*P)3|i  -  2p4(*P)4s 

*S° - 4P 

Vi-Vi 

T4 

Na  III 

1960.76 

400 

2p4(»P)3p-2p4(*P)3d 

4D°  -  4P 

Vi-Vi 

T4 

Na  III 

1965.04 

36(1 

2p4(,P)3p-2p4(*P)3d 

4D°  -  4F 

Vi  -  Vi 

T4 

Na  III 

1975.43 

10 

2p4('D)3p  -  2p4(’D)3d 

*D"-*F 

Vi-Vi 

T4 

Na  III 

1976.62 

20 

2p4('D)3p  -  2p4(‘D)3d 

*P°-*D 

Vi-Vi 

T4 

Na  III 

1977.14 

20 

2p4(‘D)3p  -  2p4('D)3d 

»P°-*P 

ESI 

T4 

Na  III 

1980.93 

10 

2p4('D)3p-2p4('0)3d 

. ip 

cfgl 

T4 

Na  III 

1985.58 

600 

2p4(»P)3s-2l>4(*P)3p 

4P  -  4S° 

Vi-Vi 

T4 

Na  III 

1995  62 

60 

2p4(*P)3p  -  2p4(*P)3d 

*D°  -  *D 

T4 

H  He  Li  Be  B  C  N  O  F  Ne  Va  Mg  A’  S,  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Gs  Ge  As  Se  Br  Xr 
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Na  IV 


SODIUM  IV  (Na*+),  Z  =  11 
Ground  State  ls*2s*2p4  *P*  (8  electrons) 
Ionization  Potential  797  800  cm'1;  98.91  eV 


Na  IV 


Element 

Waveleafth 

Lmeaiity 

Mohiplet 

Coafitmtmo 

Tens 

EBX 

Reference* 

Na  IV 

129.464 

10 

2p4-2p*(*D*)5d 

2-3 

S22 

Na  IV 

132.211 

10 

2p4  -  2p*(*P*)4d 

f*P-*D* 

2-3 

S2I.S22 

Na  IV 

132.465 

lOd 

2p4  -  2p*(*P*)4d 

f*P-*D* 

0-1 

S21.S22 

Na  IV 

132.740 

10 

2p4-  2p*(*D*)5i 

g*P  -  *D‘ 

2-3 

S21.S22 

Na  IV 

136.435 

10 

2p4  -  2p*(*D*)4d 

f*P-*S* 

2-1 

S21.S22 

Na  IV 

136.550 

100 

2p4-2p*(*D*)4a 

g* P-*P* 

2-2 

S21.S22 

Na  IV 

136.645 

10 

2p4-2p*(*D*)4d 

1-1 

S21.S22 

Na  IV 

136.748 

10 

2p4-2p*(*D*)4d 

t* P  *P* 

1-2 

S21.S22 

Na  IV 

136.854 

100 

2p4  -  2p*(*D*)4d 

f*P-*D* 

2-3 

S21.S22 

Na  IV 

137  062 

10 

2p4  -  2pr(*D*)4d 

r*P*D- 

1-2 

S21.S22 

Na  IV 

137.144 

10 

2p4  -  2p*{*D*)4d 

g*p  -  *w 

0-1 

St2 

Na  IV 

137.714 

10 

2n4  -  2p*(,P*)4d 

■d  «r 

2-3 

S21.S22 

Na  IV 

137.945 

10 

2p4  -  2p*(*P*)4d 

*D-  D' 

2-2 

S21.S22 

Na  IV 

139.867 

2IX#> 

2p4  -  2p*(*P*)4s 

g* P  *P* 

2-2 

S20.S22 

Na  IV 

142.232 

260b 

2p*-  2p*(*D*)4d 

‘D  -  *F* 

2-3 

S22 

Na  IV 

142.363 

100 

2p4-  2p*(*D*)4d 

•D-'D' 

2-2 

S21.S22 

Na  IV 

142.688 

10 

2p4  -  2p*(*D*)4d 

•D-'P' 

2-1 

S21.S22 

Na  IV 

144.979 

10 

2p4  •  2p*(*D’)4» 

2-3 

S2I.S22 

Na  IV 

145.846 

10 

2p4  -  2p,(*P*)4j 

•D  -  -P" 

2-1 

S2:,S22 

Na  IV 

hh  c* 

2p4-  2p*(4S’)4d 

2-3 

S21.S22 

Na  IV 

146.298 

100 

2p4  -  2p*(4S*)4d 

g*P  -  *D‘ 

1-2 

S21.S22 

Na  IV 

146.398 

10 

2p4  -  2p*(4S“)4d 

g*P  -  *D* 

0-1 

S21.S22 

Na  IV 

150.297 

iehjb  c 

2p4  -  2p*  (**’*)  3d 

«*P-*D* 

2-3 

S22 

Na  IV 

150.545 

300 

2p4-2p‘(*P')3ti 

1-2 

S22 

Na  IV 

150.647 

200 

2p4-2p*(,P*)3d 

g*P  -  *D* 

0-1 

S22 

Na  IV 

150.695 

200 

2p4-2p*(»P-)3d 

g*P  •  *P* 

2-2 

S22 

Na  IV 

150.968 

200b 

2p4  •  2p*(1P*,'3d 

**P-*P* 

1-2 

S22 

Na  IV 

151.048 

10 

2p4  -  2p*(*P)3d 

*»P  >P” 

0-1 

S22 

Na  IV 

151.303 

100b 

2p4-  2p*(,D°)4j 

'D-  ‘D* 

2-2 

S22 

Na  IV 

100 

2p4-  2p*(4S*)4s 

8*P-*S* 

2-1 

S22 

Na  IV 

155.248 

200 

2p4-2p,(*D")3d 

**P-*S* 

2-1 

S22 

Na  IV 

155.354 

10 

2p4-  2p*(4S°)4s 

8*P-*S- 

1  1 

S22 

Na  IV 

155.445 

300 

2p4-  2p,(*D°)3d 

g*P-*P' 

2-1 

S27 

Na  IV 

155.515 

kIuK  .1 

2p4  -  2p*(*D°)3d 

«*P  -  *P° 

2-2 

S22 

Na  IV 

155.622 

10 

2p4-  2p*('D°)3d 

jf*P-»S” 

0-  1 

S22 

Na  IV 

155.693 

200d 

2p4  2p,(’D°)3d 

8*P-*P* 

1-0 

S22 

Na  IV 

155.781 

100 

2p4  -  2p*(*D”)3d 

g’P  -  *P” 

1-2 

S22 

Na  IV 

155  832 

10 

2p4-  2p*(*D”)3d 

?jp.»p» 

0-1 

S22 

Na  IV 

156.536 

2p4  -  2p*(*D°)3d 

g*P  -  *D° 

2-3 

S22 

Na  IV 

156.780 

500 

2p4  ■  2p*(’D*)3d 

g*P  -  *D* 

!  -2 

S22 

Na  IV 

156.887 

300 

2p4  -  2p*(*’J’)3d 

g*P  -  *D* 

0-1 

S2? 

Na  IV 

400 

2p4-2p»(4P°)3d 

•D-'P 

2-3 

S22 

Na  IV 

157.599 

100 

2p4  -  2p*(*P*)3d 

•D  -  ‘P° 

2-1 

S22 

Na  IV 

157.^82 

300 

2p4-  2p*(*P°)3d 

■D  'D° 

2-2 

S22 

Na  IV 

162.445 

800 

2p4  -  2p*(,D°)3d 

■D-'P 

2-3 

S22 

Na  IV 

163.187 

600 

2p4-2p’(,D°)3d 

■D-'D” 

2-2 

S22 

Na  IV 

163.840 

400 

2p4  -  2p*(,D°)3d 

*D  -  'P° 

2-1 

S22 

Na  IV? 

164.841 

400 

S22 

Na  IV 

168.084 

1000 

2p4  ■  2p’(4S°)3d 

«* P  • 

2-3 

S22 

Na  IV 

168.409 

800 

2p4-2p»(4S°)3d 

1  -2 

S22 

Na  IV 

168.544 

500 

2p4-2pJ(4S*)3d 

g*P  -  *D° 

0-1 

S22 

Na  IV 

174.008 

10 

2p4-2p*(sD°)3d 

■S  -  >P” 

0-1 

S22 

Na  IV 

181.758 

KLH.lF 

2p4  -  2p*(*P)3s 

*SP .  >p" 

2-2 

S22 

Na  IV 

182.128 

600 

2p4-  2p5(*P°)3s 

g>P  -  5P° 

1-2 

S22 

Na  IV 

182.282 

400 

2p4  -  2p*(*P")3s 

«>P->P 

0-1 

S22 

Na  IV 

190.126 

600 

2p4-2p’(*P")3s 

■D-  'P' 

2  - : 

S22 

Na  IV 

190.440 

1000 

2p4-  2p3(*D°)3s 

o»P .  >D° 

2-3 

S22 

Na  IV 

190.835 

2p4  -  2ps(’D°)3s 

g*V -  SD° 

1-2 

S22 

Na  IV 

■mriTijK  i 

2p4  -  2p*(,D°)3s 

g*P  -  *D" 

0-  1 

S22 

Na  IV 

199  769 

2p4  -  2p’(*D”)3s 

•D  -  ‘D° 

2-2 

S22 

102 


Na  IV 


Na  V 


Element 

Wavelength 

Intensity 

Mallglei 

Configuration 

Ten* 

J  -  J 

References 

Na  IV 

203.959 

200 

2p4  •  2p*(*P*)3« 

•S-*P* 

0-1 

S22 

Na  IV 

205  4*7 

CuB  i\ 

2p4  •  2p,(4j>‘)3« 

r*P-*S* 

2-1 

S22 

Ns  IV 

205.956 

2p4  •  2p*(4S*)3« 

r*P-*S‘ 

t  - 1 

S22 

Na  IV 

206  155 

2p4  -  2p,(4S*)3« 

r*P-3S4 

0-1 

322 

Na  IV 

319.638 

1000 

2$*2p4-2»2p* 

“D-'P* 

2-1 

E6.S22 

Na  IV 

560  761 

600 

2s*2p4  •  2s2p* 

■s-'r 

C-I 

S72 

Na  IV 

408.682 

HjjK  1 

2$*2p4-:«2p* 

t*  p  •  *p* 

2-1 

E6.S22 

N»  IV 

409.615 

2a*2p4  -  2i2p* 

g*p  -*p* 

I  -0 

E6.S22 

Na  IV 

410.371 

1000 

2«*  2p4  -  2i2p* 

*=p-*p* 

2-2 

E6.S22 

Na  IV 

410  540 

600 

2»*2p4-2a2p* 

!  - 1 

E6.S22 

Na  IV 

411.333 

700 

2s*2p4-2$2p* 

,jp.ap- 

0-1 

E6.S22 

Na  IV 

412.240 

800 

2i*2p4  -  2«2p* 

*3P .  ap* 

1-2 

E6.S22 

SODIUM  V  (Na4+),  Z  =  11 
Ground  State  ls22s22p3  4S5/j  (7  electrons) 
Ionization  Potential  1  116  200  cm1;  138.39  eV 


Element 

Wavelength 

Intensity 

Multipkt 

Configuration 

Term 

J  -  J 

References 

Na  V 

100  88 

10 

2p*  -  2p*(  *  D)  5d 

»D” 

-  *D 

•h  -V. 

S  2 1 

Na  V 

100.945 

10 

2pJ-2p*('D)5d 

*D° 

-  *F 

•h-h 

S21 

Na  V 

103.482 

10 

2p3-2p*('D)5d 

3P° 

-  *D 

if.  -«*. 

S  2 1 

Na  V 

106.278 

100 

2p’-2ps(sP)4d 

K‘S“ 

4P 

%  -% 

S21 

Na  V 

106  302 

100 

2p3  -  2p*(3P)4d 

*4S° 

4P 

%  -“If. 

S  2 1 

KEP 

106.399 

100 

2p*  - .  p*(3P)4d 

-  4D 

%  -% 

S  2 1 

K39  *i 

106.490 

100 

2p*  -  2p*(3P)4d 

«4S” 

*n 

%  -“If. 

S  2 1 

107.934 

KljLjl 

2p,-2p*(’D)4d 

mv 

-  *D 

“if. 

S21 

bh 

108  017 

2p3  -  2p*(,D)4d 

3D° 

V.  -1h 

S  2 1 

Na  V 

i  10.817 

BrJlV 

2s»2p3-2s2p3(3D")3p 

*D° 

-M 

■V.  -% 

S21 

Na  V 

110.878 

2s*2p3  -  2s7p3(3D°)3p 

Ml* 

3P 

“IV  % 

S2l 

Na  V 

110  921 

10 

2p3  -  2p  ( 1  IJ)4d 

ip 

*D 

% 

S2I 

Na  V 

III. 512 

2p3-2p3(3P!j  ' 

D” 

-»n 

V. 

S2I 

Na  V 

III  552 

10 

2p3  2p3(3P’4d 

3D° 

Ml 

%  -  ii 

S2I 

Na  V 

1 1 1  879 

10 

2p3  -  2p3(3P)4d 

3D° 

-  3H 

“if.  -  \ 

S  2 1 

Na  V 

112.009 

2p3-  2p3(3PKd 

’D“ 

-  *F 

%  -V. 

S?.l 

Na  V 

112  077 

10 

2p3  2p*(3P)4 . 

*4S” 

4P 

if.  -  'k 

S2I 

Na  V 

112.186 

10 

2p3  •  2p3(3P)4d 

3D° 

4n 

if.  -  V* 

S  2 1 

Na  V 

1  12  347 

10 

2p3  -  2p3(3P)4d 

3D“ 

->p 

“if.  -if, 

S2I 

Na  V 

113.574 

10 

2p3-  2p,('l))4s 

>D° 

-3n 

if. 

S  2 1 

Na  V 

1  13  952 

10 

2s!  2p3  -  2s2p3(3D")3p 

“P 

-*E  ? 

if,  -if. 

S2I.K8 

Na  V 

114.700 

lOOd 

2>>3  -  2p’(3P)4d 

3P° 

Ml 

%  -  V. 

S  21 

Na  V 

114.738 

100 

?p3  -  2p3!3P)4d 

7p 

-  *D 

'k  -if, 

S2I 

Na  V 

117.703 

10 

2p3  -  2p*(3Pl4s 

iD" 

3P 

if,  -if, 

S22 

Na  V 

117.876 

10 

2p3  -  2p*(3l  }As 

*D" 

-M> 

if,  -'k 

S22 

Na  V 

117.990 

400 

2s*2p3  -  2  -  2p’(3S“)3p 

s4S" 

.  <P 

if,  -if. 

S  21 

Na  V 

120.040 

2p3  -  2p*t ■l>)3d 

S4S“ 

-  3D  ? 

if,  -if. 

S2I.K8 

Na  V 

121  265 

10 

2p3  -  2p!(3P)4'. 

3P“ 

-*? 

“6  -if, 

S2I 

Na  V 

125  178 

400 

2p3  •  2p*(3P)3d 

r4S” 

-4P 

if,  -  'h 

S  21 

Na  V 

125.216 

400 

2p3  -  2p*(3P)3d 

rs° 

-4P 

if.  -  if. 

S2I 

Na  V 

1 25  286 

500 

2p3  -  2p2(3l’)3d 

»;4S 

4P 

%  -V. 

S2I 

Na  V 

125,428 

300 

2p3  -  2p*(3P)3d 

;,4S 

4I1 

S2I 

Na  V 

125  461 

300 

2p3-2p3(3P)3d 

-  4D 

S21 

Na  V 

125  899 

200 

2p3 • 2p*3d 

2p 

-  M) 

“if. 

Na  V 

126  090 

10 

2v2p4-  2s2p3(3l)  )3d 

4P 

•  4S 

-if, 

S:< 

103 


t 


Na  V 


Na  V 


F  kmc  at 

Wavelength 

lDlemity 

Wnitiplcl 

CoafiforatioB 

Term 

J- J 

References 

Na  V 

126.210 

luO 

2»2p4  -  2s2p*(*D*)3d 

4P  -  4D‘ 

H,  -  91 

S21 

Na  V 

126.368 

13 

2s2p4  -  2s2p*(*D*)3d 

4P  -  4D* 

%  -S 

S21 

Na  V 

126.458 

10 

2s2p4-2s2p*(*D')3d 

4P-4D* 

H,  -H, 

S  2 1 

Na  V 

126.557 

200 

2p*-2p‘(‘D)3d 

*D‘  -  *P 

%  -H, 

S21 

Na  V 

126  608 

100 

2p*-2p‘('D)3d 

*D'-*P 

%  -  V. 

S21 

Na  V 

126.779 

10b 

2»2p4  -2i:2p*(,L>°)3d 

4p  .  «p« 

H,  -H, 

S21 

Na  V 

126.814 

100b 

2s2p4-2s2p»(*D,)3d 

4P  -  4P* 

H,-H, 

S21 

Na  V 

126.921) 

10 

2*2p4  -  2s2p*(*D")3d 

4P  4P" 

H,  -  9. 

S2I 

Na  V 

126  985 

10 

2s 7p4-  2s2p*(*D’)3d 

4P  4P* 

H, 

S21 

Na  V 

127  0  36 

10 

2s  2p4  -  2s2p*(*D*)3d 

%  -8h 

S2I 

Na  V 

127  444 

400 

2p»-2p‘CD)3d 

-  *D 

% 

S21 

Na  V 

127.473 

400 

2p*-2p*(,D)3d 

4D*  -  *D 

Vi -V, 

S21 

Na  V 

128.025 

400 

2p*  -  2p*(1D)3d 

*D’ -  *F 

Vi  -% 

S21 

Na  V 

128  051 

400 

2p*  -  2p*(,D)3d 

’D’  -  ’F 

321 

Na  V 

129  942 

100 

2p»-2p*('D)3d 

*P*-«S 

■\ h  - w 

S21 

Na  V 

130  680 

200 

2p*  -  2p,('D)3d 

sp-.sp 

Vi -Vi 

S21 

Na  V 

130.723 

100 

2-»*-2p*(lD>3d 

*P*-*P 

■6  -  Vi 

S21 

Na  V 

131  345 

300 

2p*-2p*(‘P)3d 

*D*  -  *D 

Vt -Hi 

S21 

Na  V 

131  413 

200 

2p*-2p*(‘P)3d 

*D* - *D 

Hi-H, 

S21 

Na  V 

1 31 .63' 

300d 

2p*  -  2n*(‘D)3d 

*P*  *D 

Hi -H, 

S21 

Na  V 

133.162 

500 

2ps  ■  2p*(*P)3d 

*D*  -  *F 

Hi  -% 

S21 

Na  V 

133.338 

400 

2p*-2p«(*P)3d 

*D°  -  *F 

Hi-H, 

S  2 1 

Na  V 

134  183 

10 

2p*-2p*(*P)3d 

*D°  «P 

H,-H, 

S21 

Na  V 

134.2/2 

200 

2pJ  -  2p*(*P)3d 

•D-  -  *P 

H,-H, 

S21 

Na  V 

135  791 

300 

2p*  -  2p*(*P)3d 

»P“  »D 

H,-H, 

S21 

Na  V 

135  854 

300 

2p3-2p*(*P)3d 

*P* - *D 

Hi-H, 

S21 

Na  V 

138.812 

200 

2p*-2p*(»P)3d 

>P”  iP 

H,  -  H, 

S21 

Na  V 

138.917 

300 

2p*  -  2p,(*P)3d 

•P* . ip 

H,-*, 

S21 

Na  V 

140  171 

10 

2s 2p4  -  2s2pJ(*D")3d 

»D-*r 

H,-H, 

S21 

Na  V 

140.258 

10 

2s 2p4  -  2s2p3(*D“)id 

•D  -  »F" 

H,  -% 

S21 

Na  V 

142.232 

200b 

2s2p4-2s2p*(*r)3s 

4P-4P’ 

Hi-H, 

321 

Na  V 

142.415 

10 

2s 2p4-  2s2p,(JP“)3s 

4p  .  4p° 

Hi-H, 

S21 

Na  V 

144.330 

200 

2s  2p4  -  2s2p,(5S°)3d 

4P  4I) 

H,  -% 

S21 

Na  V 

144.546 

200 

2s2p4-2s2p*(‘5*)3d 

4P  -  4D° 

H,-H, 

S21 

Na  V 

144.661 

100 

2s2p4  -  2s2p,(*S°)3d 

4P  -  4D° 

H.-H, 

S21 

Na  V 

147.897 

200 

2p* - 2p*3s 

*P“  »S 

H,-H, 

S21 

Na  V 

148  642 

400 

;4v'  2r*(*P)3s 

*4S” - 4P 

H,-H, 

S21 

Na  V 

148.856 

300 

2pJ  2p5tJP)3s 

«f4S’-4P 

Hi-H, 

S21 

Na  V 

*49.00! 

200 

2p*-2p-(*P)3s 

g*S° - 4P 

H,-H, 

S21 

Na  V 

150.968 

200b 

2s  2p4  -  2s  2ps(*D°)3s 

4P-«D° 

H, 

S21 

Na  V 

151.127 

400 

2p*  -  2p,(,D)3s 

*D°  -  *D 

H, -H, 

S21 

Na  V 

151.188 

100 

2s  2p4  -  2s  2p,(’D°)3s 

4P  -  4D“ 

Hi-H, 

$21 

Na  V 

151.303 

100b 

2s 2p4  -  2s2p*(*D“)3s 

4P  4D° 

H,-H, 

621 

Na  V 

157.036 

200 

2p*  -  2p*(,D)3s 

SP'  .  an 

H,-H, 

S21 

Na  V 

157  209 

300 

2pJ  2p,(’P)3s 

*D°  -  !P 

H,  -H, 

S21 

Na  V 

157.511 

200 

2p*  -  2p*(*P)3s 

*D°  -  *P 

H,  -  H, 

S21 

Na  V 

163  616 

300 

2p*  -  2p,(*P)3s 

tp0 . tp 

H, -Hi 

S21 

Na  V 

163  930 

200 

2p,-2p,(JP)3s 

ip- . ip 

H,  -  lk 

S21 

Na  V 

167  510 

100 

2s  2p<  -  2s2p*(’D°)3'. 

*D  -  *D° 

H, -H, 

S21 

Na  V 

170  631 

100 

2s2p4-2s2pJ(»S°)3s 

4P  4S° 

H, -H, 

s;:i 

Na  V 

170.923 

100 

2s  2p4-  2s2p’(*S°)3s 

4P  -  4S° 

H,-H, 

S21 

Na  V 

17'.076 

lOOd 

2s  2p4  -  2s2p*(‘S°)3s 

4P-4S° 

H, -H, 

521 

Na  V 

307.152 

800 

2s*  2p*  -  2s  2p4 

*D°  -  5P 

H,-H, 

E6.S21 

Na  V 

308  264 

1000 

2s*  2p*  -  2s  2p4 

*D° - *P 

Hi-H, 

E6.S21 

Na  V 

330,718 

10 

2s*  2p’  -  2s  2p4 

»D°  -  *S 

H,-H, 

S21 

Na  V 

332.550 

800 

2s*  2p’  -  2s  2p4 

*P° . tp 

H,-H, 

S21 

Na  V 

333  910 

900 

2s,2p,-2s2p4 

tp*  .  tp 

H, -H, 

S21 

Na  V 

360  319 

800 

2s*  2p*  -  2s  2p4 

*P° - *S 

H,-H, 

S21 

Na  V 

360.367 

800 

2s*  2p*  -  2s  2p4 

*P° - *S 

H,-H, 

S21 

Na  V 

367  557 

2C0 

2s2p4-2p* 

*D  -  *P° 

Hi-H, 

S21 

Na  V 

369.743 

300 

2s  2p4  -  2p5 

iD .  *p° 

H,-H, 

S21 

Na  V 

400.722 

1000 

2s*  2p’  -  2s  2p4 

*D° - >D 

H,-H, 

E6.S21 

Na  V 

436  946 

10 

2p‘-2s*2p*(‘P)3d 

*P°  -  <P  ? 

%-H, 

S22.K8 

Na  V 

445  046 

500 

2*,2p»-2s2p4 

*P°  -  *D 

H,-H, 

S21 

Na  V 

445.190 

600 

2s*2p*-2s2p4 

*P° - *D 

H,  H, 

S21 

104 


Na  V 


j 


Element 

Wavelength 

Intensity 

Muitiplet 

Coofigtinboa 

Term 

J  -1 

Na  </ 

■459.897 

1 

2**2p*-2s2p4 

*4S‘-4P 

*-54 

Na  V 

461.051 

850 

2*,2p*  •  2s  2p4 

*4S’-4P 

34  -34 

N-  V 

463.263 

1000 

2s*2p*-2s2p4 

*4S’-4P 

34-34 

Na  V 

510.102 

10 

2s  2p4  -  2p* 

jp.  jp* 

54  -  54 

Na  V 

511.193 

mo 

2s  2p4  -  2p* 

sp .  Jp- 

34  -34 

Na  V 

514.350 

10 

2s2p4-2p* 

tp.jp* 

54  -34 

SODIUM  VI  (Nas*),  Z  =  1 1 
Ground  State  is22s*2p*  3P0  (6  electrons) 
Ionization  Potential  1  388  500  cm"1;  172.15  eV 


Wavelength  j  Intensity  Multiple! 


Configuration 


Wivdeaftk 


Makipfct 


Corf, 


2s2p* -2*2p>(*P)3a 

•D*  -*P 

S2I 

2a 2p*  •  2s2p*(«P)  J» 

*D*  •  *P 

2-1 

S2I 

2s2p*-2s2p>(«P)3s 

*D*  •  *P 

1  -0 

S2I 

2p*-2p3s 

•S-'P* 

Iflj 

S21 

2s2p*-2s2p*(«P)3d 

*S*-*P 

1  2 

S21 

2s2p*-  2s2p*(*D)3a 

•D*  -  lD 

2-2 

S21 

2sV-2s2p*<*P)3s 

*F  -  *P 

2-2 

S2I 

2s2p*-2s2p'<4P)3? 

*F  -  sp 

2-1 

S2I 

2*2p>-2»2p*(«D)3» 

’P* - 'D 

1-2 

S21 

2s  2p*  •  2s*2p(*F)3p 

*D*-*P 

3-2 

S2I 

2s2p*-2s*2p(sF)3p 

•D*  -  *P 

2-1 

S2I 

2s2p*  -  2s’2p3p 

*F  -  *P  2 

1  -2 

S22.KI 

2a*2p*-2a2pJ 

g*P  -  *s* 

0-1 

S2I 

2s*2p*  -  2s2p* 

1-1 

S2I 

2i«2p,-2i2p* 

r*P-*s* 

2-! 

S2I 

2»*  2p*  -  2s  2p* 

>D-‘P* 

2-1 

E6.S21 

2s«2p*-2s2p> 

■D-'D* 

2-2 

Ec,S2l 

2s*2p1-2s2p‘ 

'S-'F 

0-1 

S2I 

2s2p*-2p‘ 

*D*-*P 

1  -0 

S2J 

2s2p»-2p* 

*D'  -  *P 

2-1 

S2I 

2s2p»-2p* 

*D'-*P 

3-2 

S2I 

2s2p*  -  2p* 

*D*  -  *P 

2-2 

S2I 

2s*2p*-2s2p> 

r*P-*F 

0-1 

S2I 

2s*2p*-2a2pJ 

r*p-*p* 

1-2 

S2I 

2**2?*  -  2a  2p* 

g* P-*P* 

2-2 

S2I 

2s2p*-  2p* 

ap-.ap 

2-1 

S2I 

2s  2p*  -  2p* 

ap-.ap 

2-2 

S21 

2s2p»-2p* 

•F  «S 

i  -0 

Ft 

S2I 

2s*2p*-2s2p1 

g*P  *D* 

0-1 

E6.S2I 

2s*2p*-2a2p* 

r*P-*D’ 

1-1 

ES.S2I 

2s*2p*-2s2p» 

*»P  =D' 

1-2 

E<  ,S2l 

2»*  2p*  -  2s  2p* 

r*P  *D* 

2-2 

Ef.Sil 

2s*2p*-2s2p» 

**P  *D* 

2-3 

Ef,S2l 

2s2p*-2p‘ 

•D*-'D 

2-2 

Fj 

S2I 

2s2p*  -  2p* 

aS-.ap 

l-l 

S2I 

2s2p*-2p« 

*S*  *P 

1-2 

S2I 

2s2p»-2p* 

■F-'D 

1-2 

Ft 

Wavefcafth  Intensity  |  Multiple  l 


Na  VII 
Na  VU 


Na  VII 
Na  VII 
Na  VII 
Na  VU 
Na  VII 


Configuration 


g* F  *D 

**F-»D 
g* V’ -  5D 

s*p°  •y 

g*  f  -  *p 

g‘ F-*D 
*3F-*D 
«P-«D* 
g* F-*D 
g*F-*D 


fc-%  S20 
“4-tt  S2I.S20 
*4-14  S20 
Vi  -  44  S20 
%  -  *  S20 

14-14  S20 
%  •  %  S20 
*.  %  S20 

S20 
S20 


Na  VII 


Na  VII 


Fleetest 

Wavelength 

IE3±1 

EE 

~] — 

Na  VII 

67  826 

I00d 

Na  VH 

67.877 

lOOd 

Na  VII 

67  912 

2C0d 

Na  VII 

68  422 

lOd 

Na  VII 

68  519 

lOOd 

Na  VII 

68  866 

10 

Na  VII 

68.908 

100 

Na  VII 

69  314 

10 

Na  VII 

69  395 

lOd 

Na  VII 

72.020 

100 

Na  VII 

72  079 

100 

Na  VII 

T>  865 

200 

Na  VII 

74  097 

100 

i 

Na  VII 

74.180 

200 

Na  VII 

74.217 

:oo 

Na  VII 

74  255 

300 

Na  VII 

74.268 

300 

Na  VII 

74.861 

300 

Na  VII 

74  980 

300b 

Na  VII 

76  501 

10 

Na  VII 

76  565 

>0 

Na  VII 

76.626 

lOd 

Na  VII 

76  6 27 

10 

Na  VII 

76  862 

10 

Na  VII 

77. 353 

100 

Na  VII 

77.558 

10 

Na  VII 

76  459 

10 

Na  VII 

78.771 

10 

Na  VI! 

78.907 

300 

Na  VII 

78  98 1 

200 

Na  VII 

79.477 

200 

Na  VII 

79.57l 

100 

Na  VII 

79  620 

100 

Na  VII 

79  761 

10 

Na  VII 

79.786 

10 

i 

Na  VII 

79.893 

300d 

Na  VII 

80  008 

300 

Na  VII 

80  133 

10 

Na  VII 

80.174 

10 

Na  VII 

80.245 

100 

Na  VII 

81  430 

!00 

Na  VII 

81  498 

2001- 

Na  VII 

81.855 

400 

Na  VII 

82  516 

10 

Na  VII 

87.  636 

10 

Coancrcuioa 


Zs2p*-2s2p(*r)5d 
2s2p*-2s2p(*p-)5d 
2s2p>  2s  2p  (•!>•)  M 
2p-5d 
2p  -  5d 


2s*2p-2s2p(‘P')4p 
2s*2p  -  2s2p(JP*)4p 
2»*2p-  2s 2p(1P")4p 
2sJ2p  -  2s2p(JF*)4p 
2s2p*-2s2p(‘F)5d 

2s 2p*  -  2s2p(’P°)5d 
2s2p’-2s2p('P*)4d 
2s2p*  -  2s2p(JP”)4d 
2s  2p*  -  2s2p(*P")4d 
2s2p*-2s2p(«F)4d 


2s  2p*  -  2s2p(1P“)4d 
2s 2p*  -  2a2p(sP*)4d 
2p  -  4d 
2p  -  4d 

2s 2p*  -  2j2p(*P”)4s 

2s/p*-2s2p(sF)4s 
2s 2p*-  2s2p(,P”)4s 
2p*  -  2p*(sP)4d 
2ps  -  2p*(»P)4d 

1’P  -  4»> 

2s*2p-2p>(*P)3s 
2s2p*-2s2p(>!'*)4s 
2s2p*  -  2s2p(,P°)4d 
2s  2p*-  2i2p(,P°)4d 
2s2p«-2s2p(IP")4d 

2s*2p-2s2p('P°,np 
2s’2p  -  2s2p('P°)3p 
2s2p=  2s  2p(,P”)4<f 
2sJ2p-2s2P('P*)3p 
2s,2p-2s2p('P”i:F 

2s*2p  -  2s2p(,P°)3p 
2s«2p-2s2p(1P°)3r 
2s2p*  2pI(>P)3p 
2s2p«-2p*t,P)3p 
2s2ps-2p>(»P)3P 

2s2pJ-2p»(,P)3p 
2s 2p*  -  2s2p(,P")4s 
2s  2p*  •  2p*(,P)3p 
2p*-2s2p(,P”)5p 
2s2p’-2s2p(’P")4d 


Na  VII 
Na  VII 
Na  VII 
Na  VII 
Na  VII 


82  685 
83.180 
84.221 

84  832 

85  260 


10 

100 

400 

10 

300 


2s 2p*  -  2s2p(’P°)4d 
2p*  -  2p,(,P)4d 
2s2pJ  •  2p,('D)3p 
2s 2p*  -  2s2p(,P°)4d 
2s2p*  -  2p,(*D)2p 


Na  VII 
Na  VII 
Na  VII 
Na  VII 
Na  VII 


85.297 

85  458 
86.596 
8CJ.652 
86.758 


m 

400 

400 

500 

300b 


2s  2d1  2pf,('D)3p 
2s*2p  -  2s2p(JP")3p 
2s*  2p  -  2s2p(*Pc)3p 
2s1 2p  -  2s2p(’P")3p 
2s1 2p  -  2s2p(JF  )3p 


Na  VH 
Na  VI 
Na  V! 
Na  VII 
Na  VII 


87.141 

87  471 
88.698 
88.747 

88  865 


1 00b 
10 
200 
300 
400 


2s2p*  -  2s2p(’P")4s 
2s2p*  -  2ps(sP)3p 
2s,2p  -  2s2p(*P")3p 
2s«2p-2s2p(«F)3p 
2s1 2p  -  2s2p(’P°)3p 


Na  VII 
Na  VII 
Na  VII 
Na  VII 
Na  VII 


83  914 
90.173 
90.252 
90  830 
91.064 


200 

100 

400b 

10 

200 


2s1 2p  -  2s2p(JP”)3p 
2s2p,-2p»('D)3p 
2s  2p*  -  2p*('D)3p 
2s 2p*  -  2s2p('P°)3d 
2s2p«-2s2p('P,)3d 


Tern 

1  -J 

References 

♦p«p* 

%-y, 

S20 

*p.*p- 

S20 

4P-4D* 

%  ■% 

S20 

f‘P"  SE 

■A  -  % 

S20 

g2P~  *D 

%  * 

S20 

g‘P°  -  *D 

W  -% 

S20 

-  *D 

%  9, 

S20 

4SP-  *P 

%  % 

S20 

V?  *P 

•k-’k 

S26 

SD-«F* 

S20 

*D  ‘F* 

% 

S20 

sn-»r 

% 

S20 

♦p  -*r 

36  -*6 

S20 

*P-4p- 

'W 

S20 

4P  -  4D* 

56  -  6 

S20 

4P.«0* 

36-36 

S20 

*P 

36  36 

SW 

g'P  ‘D 

36-36 

S20 

g'P’  »d 

36-36 

S20 

♦p_«p- 

36-36 

SI0 

4P-4P* 

36-36 

S20 

4P  4P 

36  -  36 

S20 

4S  -4P 

36-36 

S20 

4S“  4P 

36-36 

S20 

ss 

36-36 

;>k> 

**P”  «p  7 

36-36 

S’l.KS 

SS  SP° 

"j  -  3» 

-S20 

»D-»P” 

36-36 

S2t' 

*D-*F 

36-36 

S20 

■d  >r 

36-36 

S20 

*’P"  *s 

36-36 

|  S2C 

g2 P°  «s 

36-36 

S20 

>D  4D°  ■> 

36-36 

S2I.K8 

ff*P“-»P 

36-36 

S20 

^ip"  Jp 

36-36. 

S20 

J?SP  *D 

36  -36 

S20 

£SP”  *D 

36  -36 

S20 

4P4S 

36-34 

S20 

4?  4S° 

36  -  36  , 

S20 

4P  4S“ 

3!.  -36  ! 

S20 

-?  -  4P° 

J6  36 

S20 

SD  JP° 

%  -36 

S20 

4P-4ir 

36-36 

S20 

<s°  >P  7 

36  36 

S2I.K8 

JS.»P“ 

36-36 

S20 

JS-SP° 

36-36 

S20 

JP“  *P  7 

36-36 

S2I.K8 

»D  JD° 

36  -36 

S20 

•PM)" 

36  -36 

S20 

JD  -  *F* 

36-36 

S20 

M)-=F" 

36-36 

S20 

g'P-  *s 

36-36 

S20 

p’r-»D 

36-36 

S20 

g*p° .  »D 

36-36 

S20 

|36-36  < 

520 

ip .  tp. 

36  -36  ! 

520 

SD  -  JD°  ' 

36  -36  ! 

520 

£:’P° _  rp  , 

36-36  ! 

520 

g* p° - >p  i 

36-36  < 

520 

*SP"  -  SF  j 

16-36  « 

’20 

g2P°  -  *P  • 

6-36  5 

>20 

M>-«D"  i 

6-36  5 

>20 

*P  -  *D°  • 

6-36  ? 

>20 

«D  -  • 

6-36  S70 

»D  »D°  » 

6-36  |  S20 

108 


Na  VII 


Na  VI! 


Kkmcni 

f™  '  '  ' 

Wavelength 

tnicAsity 

MUuplet 

Cooficnrstxm 

- -  - - .  — - - 

Term 

ii 

References 

Na  VII 

9(2.003 

500 

2s  2p*  -  2s2pv:P*}3J 

Si>  -*i 

S20 

Na  VII 

92.774 

200 

2s2p*  -  2*2p(,P*)3d 

4]>.4p- 

56  •  % 

S20 

Na  VII 

92.809 

100 

2s2p»-2s2p(3PVH 

«]>  .  «p<* 

S20 

Na  VII 

92.843 

100 

2s  2p*  -  2s2p(,P‘i  *1 

4?  -  4p* 

r\  -34 

s:o 

Na  VII 

92.883 

100 

2s  2p*  -  2s  2p(*?.'/*)  3d 

4P  -  4p* 

«4  -34 

S20 

Na  VII 

92.930 

200 

2s  2p*  -  2s2p(,r  ’)3d 

-p  -  *p* 

‘4-34 

S20 

Na  VII 

92.976 

400 

2s2pr  2s2p(  F)3* 

■p  •  *p* 

•4  -  l/i 

S20 

Na  VII 

93  393 

400 

2s2p*  -  7*2p»*P*)3d 

•P-  *D* 

<4-34 

S20 

Na  VII 

93  434 

400 

2s  2p*  -  2s  2p*’V' ')  3d 

4P.4D* 

34-34 

S70 

Na  VII 

93  486 

500 

2i 2?'1  2s2p<  «-)3d 

*P-‘D0 

‘4-34 

S20 

Na  VII 

93.528 

100 

2s2p*-2.,2p(*P*»3t 

•P-«D* 

‘4-34 

S20 

Na  VII 

94.020 

10 

2s?>*  -  7oV’P)3p 

ip-lD* 

‘4-34 

S20 

Na  VII 

94  288 

600 

2p-3d 

?‘P  -  ‘D 

‘4-34 

S20 

Na  VII 

94.468 

700 

2p  -  3d 

«*P  -*D 

=4-34 

S20 

Na  VII 

96  845 

100 

2p*  ■  2p*(*P)id 

4S».4p 

*4  -  34 

S20 

Na  VII 

96.872 

200 

2p*  -  2p*(=P)3d 

4S«.4p 

34-34 

S20 

Na  VII 

96  922 

300 

2p*  -  2p,(*P)3d 

«S°-‘P 

34-34 

S20 

Na  VII 

97.790 

100 

2s2p‘  -  2s2p(’P*)3d 

tp  .  ip» 

34-34 

S20 

Na  VII 

97  907 

21’ 

2s2p*  -  2s2p(,P‘)3d 

Ip  -  ^P0 

3s  -  34 

S20 

Na  VII 

98  016 

100 

2p*  -  2p*('D)3d 

»D-  -  »P 

34-34 

S20 

Na  VII 

98  080 

3003. 

2s  2p*  -  2s2p(1P°)?a 

»p .  id* 

34-34 

S20 

Na  VII 

98.188 

300 

2s2p!  -  2s  2p (* P“)  3d 

ip.»D° 

34-34 

S20 

Na  VII 

98  378 

300 

2p*  -  2p5('D)3d 

*n°  -  *F 

34-34 

S20 

N  V’! 

98  394 

300 

2p»  -2p*1'D)3d 

*D°  -  *F 

34-34 

S20 

Na  VII 

99.421 

400 

2s  2p*  ■  2s2p(JP')3d 

*D  -  SF' 

34-34 

S20 

Na  V5I 

99  5>6 

400 

2s 2p*  -  2s2p(H'°)3d 

-D  -  *F° 

34-34 

S20 

Na  VII 

99  680 

100b 

2p*  -  2p*(,D)id 

*D° -  *D 

34-34 

S20 

Na  VII 

100.337 

!00 

2p*  -  2s*5d 

*P°  -  *D  ? 

34-34 

S21.K8 

Na  VII 

■  00.71 8 

200 

2s  2p*  -  2s2p(’P“)3s 

»D  -  *P° 

34  -34 

S20 

Na  VII 

101.201 

10 

2p*  -  2s2p(,P°)4p 

'P-'D  ? 

34-34 

S21.K8 

Na  VII 

1 01  785 

300 

2s  2p*  -  2s  2f  (*P°)3d 

*D  -  *D° 

34-34 

S20 

Na  VII 

101  816 

»00 

2s  2n*  -  2s2p(,P'  )3d 

*D  *D° 

34-34 

S20 

Na  VII 

102.226 

100 

2p»-2p*(*P)3d 

*D°  =D 

34-34 

S20 

Na  VII 

102.390 

ICO 

2p‘-2p,(‘F;3d 

*F 

34-34 

S20 

Na  VII 

102.448 

10 

2p*-2p*(*P)3d 

»D°  =F 

34-34 

S20 

Na  VII 

103  354 

100 

2p‘-2p,(,D)3d 

*P° - aF 

34-34 

S20 

Na  VII 

IC3.400 

10 

2p=  -  2p,(lr>)3d 

ip» . iP 

34-34 

S20 

Na  VII 

i "3.779 

300 

'!r.2pJ-2s2p(,P°,3s 

4P.4P» 

34-34 

S20 

Na  VII 

103.842 

200 

?.s:pJ-2s2p(JP")3s 

‘P-4P“ 

34-34 

S20 

Na  VII 

103.891 

400d 

2s  2p*  -  2s2p(*P°)3s 

4p  .  4p» 

=4-34 

S20 

Na  VII 

104  000 

203 

2s2p=  -  2s2p(’P°)3s 

*P  ‘P” 

34-34 

S20 

Na  VII 

104  036 

220 

2i2p‘  -  2s  2p  (*P°)  3s 

4P.4Jjo 

34-34 

S20 

Na  VII 

104.871 

200 

2r.2p:l  -  2s2p(sP°)3d 

*S  -  *P‘ 

34-34 

S20 

Na  VII 

1<4  955 

300 

2s2p«-  2s  2p  <*P°)  3d 

»S  -  2P° 

34-34 

S20 

Na  VII 

■JMII 

300 

2p  -  3s 

g*P° - *s 

34  -  34 

S20 

Na  VII 

<05.205 

200 

2p*  -  2pJ('D)3d 

5P°  -  *D 

-34 

32? 

Na  VII 

105  354 

400 

2p  -  3s 

gsP° - »S 

-.4  -  34 

729 

Nil  VII 

107  061 

300b 

2s2p=-2s2p(=P°)3d 

SP.SJJ" 

34  -  <4 

S20 

Na  VII 

107.093 

300b 

2p,-2p,(JP)3d 

ip-.  P 

34-34 

S20 

Na  VII 

108.079 

10 

2p*  -  2p*(,P)3d 

*P°  -  »I) 

34-54 

S20 

Na  VII 

108.159 

10 

2s  2p*  -  2s2p(5P’)3d 

=P  -  *F°  ? 

34-34 

S21.K8 

Na  VII 

108.193 

200 

2p=  -  2p,(,P)3s 

•S'  - ‘P 

34-34 

S20 

Na  VII 

108,37? 

100 

2p*  -  2p*C*P)3s 

•S'  - *P 

34-34 

S20 

Na  VII 

108,733 

200 

2p*  -  2p*(‘D)3s 

*D°  «D 

34-34 

S20 

Na  VII 

108  829 

100 

2p=  -  2p*(‘D)3s 

5D°  -  »D 

34-34 

S20 

Na  VII 

109  362 

100 

2s2p=  -2s2p(,P°)3s 

lP  ■  *p° 

34-34 

S2G 

Na  VII 

109.519 

200 

2s2p‘  -  2s2p('P°)3s 

*r  -  3Pr 

34-34 

S20 

Na  VII 

110  647 

200 

2s  2p*  -  2s  2p  (5P°)3d 

sp.iD” 

34-34 

S20 

Na  VII 

110.778 

300 

2s2p‘  -  2s2p2*P°)3d 

ip .  ip' 

34-34 

S20 

Na  VII 

110.61 1 

2^4 

2s  2p*  -  2s2p(’P°)3d 

*r  -  M'° 

34  -34 

S20 

Na  VII 

11 1.21 1 

300 

2s2p‘  -  2s2p(=P°)3s 

aD  -  *P° 

34-34 

S20 

Na  VII 

111  390 

200 

2s  2p*  2s2p(’P°)3s 

*D  -  *P° 

34-34 

S20 

Na  VII 

115  361 

10 

2p*  -  2p,(ID)3s 

*P* - »D 

34-34 

S20 

Na  VII 

115.475 

10 

2p‘-2p*(,D)3s 

34-34 

S20 

Na  VII 

118  840 

10 

2p=  -  2s2p(,P°)3p 

*Da  -  *P 

34-34 

37.9 

109 


Ha  VII 


Na  VIU 


Element 

Wavelength 

Configuration 

Tens 

IBB 

References 

N»  VII 

1 18.902 

1C 

■  ■ 

2p*-2s2p(1P,)3p 

*D*-*P 

520 

Ni  Vli 

1 19.0.4 

100 

2s2P*-2s2d(*P*)3» 

>S-»P* 

Hi  -Hi 

S20 

Ns  VII 

119.100 

10 

2p*-2s2p;,P*)3p 

‘D*-*D 

Hi-Hi 

S20 

Ha  VII 

119.204 

106 

2s  2p*  -  2t2p(*P*)3s 

*S-!P* 

Hi -Hi 

S20 

Na  VII 

122.018 

Bi-1' 

2s2p*-2s2p(*P*)3s 

*P-*P* 

Hi -Hi 

S2b 

Na  VII 

122.252 

too 

2j  2p*  -  2s2p(*F)3s 

sp.sp* 

Hi-Hi 

S20 

Na  VII 

124.532 

10 

2s  2p*  -  2s*3jj 

*D-*P* 

Hi-Hi 

S20 

Na  Vn 

126.779 

10 

2p’  -  2*  2p(';r,>p 

sp-.sp 

Hi-Hi 

S20 

Na  VII 

126.814 

100 

2p*  -  2t2p(‘P’ ; 

>P*-«P 

Hi-Hi 

S20 

Na  VII 

139.867 

.  V 

•  2p*-2j2p(*P*/3p 

*D*  -  *P 

Hi-Hi 

ca> 

Na  VII 

350.645 

2s*2p  -2«~p* 

gip-.a? 

Hi-Hi 

V4.S20 

Na  VII 

352.275 

2s*2p-2s2p» 

-  >P 

**  -  Hi 

fc6..-20 

Na  vn 

353.294 

B7<H  i 

2s*2p  -2a2p* 

-  *p 

Hi  T* 

E4,S» 

Na  vn 

Na  VII 

354.950 

378.22 

B  ■ 

2s‘2p-2s2p* 

2s*2p  -  2s  2p* 

«*?*-*? 

«*P*-*S 

Hi  Hi 

Hi -Hi 

E6.S20 

F3 

Na  VII 

381  .J00 

2s*2p-2a2p* 

g»K-*S 

Hi -  Hi 

S20 

Na  VII 

385.061 

10 

2s  2p^  -  7^* 

*D-*P* 

Hi -Hi 

S20 

Na  VII 

385.254 

10 

2s2p*  -2p’ 

*D-*P* 

S20 

Na  VII 

396  15 

2s  2p*  -  2p* 

*P-‘S* 

Hi -Hi 

S20 

Na  yn 

397  ,90 

>00 

2s2p*-2p* 

4P.4S* 

Hi-Hi 

S20 

Na  VII 

399.182 

2s2p*-2p» 

4p.«S* 

Hi-Hi 

S20 

Na  VII 

425.493 

100 

2p*  (*P)  3p  -  2a  2p  (‘P")  5p 

*D°-*D  ? 

Hi -Hi 

S22.K8 

Na  VII 

483.216 

200 

2s2p*-2p> 

*D-*D* 

Hi -Hi 

520 

Na  VII 

483.328 

300 

2s  2p*  -  2p* 

*D-*D* 

Hi -Hi 

S20 

Na  VII 

486.740 

2s*  2p  -2s2p* 

«*P*-*D 

Hi-Hi 

E6.S20 

Na  VII 

Na  VII 

Na  VII 

491.950 

777.83 

786.36 

400d 

2s*2p-2s2p* 

2s  2p*  -  2p* 

2s2p*-2p» 

g*  P*-‘D 
»P-»D° 

*P-*D* 

1  1  1 

if## 

E6.S20 

F3 

F3 

SODIUM  vm  (Na7+),  Z  =  11 
Ground  State  Is* 2s*  *S0  (4  electrons) 
Ionization  Potential  2  130  800  cm-1;  264.18  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

lenn 

m 

References 

Na  Vm 

51.316 

10 

2s  2p  -  2p  6p 

*P°-*D 

2-3 

S20 

a  vm 

51 .789 

10 

2s*-2s6p 

g'S  -  •P” 

0-1 

S20 

Na  VIH 

53.750 

10 

2s  2p  -  2p  5p 

*P°  -  *v 

2-2 

S20 

Na  Vm 

100 

2s*  -2s5p 

g'S  - ' P° 

0-1 

S20 

Na  vm 

55.345 

10 

2s  2p  -  2s  6d 

sp*-»D 

1  2 

S30 

Na  Vm 

55.396 

100 

2s2p-2s6d 

»P°-»D 

2-3 

S20 

Na  Vm 

57.0% 

10 

2p*  -2p6d 

sp.sp® 

2-2 

S20 

Na  VIII 

57.1  IS 

10 

2p* -2p6d 

*P-*D° 

2-3 

520 

Na  Vm 

57.230 

lOd 

2s2p-2p5p 

*P°  -  'D 

1  -2 

S20 

Na  Vm 

58.070 

10 

2e2p-2s5d 

•P"  -  *D 

1  -2 

S20 

Na  VIII 

100 

2s2p  -2p4p 

sp«.sp 

2-2 

S20 

Na  Vm 

59.101 

10 

2s2p-2s6d 

•P* - 'D 

1  -2 

S20 

Na  VIII 

300 

2s2p  -2p4p 

«f-*d 

2-3 

S20 

Na  VUI 

59.249 

10 

2s  2p  -2p4p 

»P°-*D 

2-2 

S20 

Na  Vm 

59.719 

200 

2s,-2s4p 

g's-'r 

0-1 

S20 

Na  Vm 

59.992 

10 

2p*  -  2p  5d 

*P-SD° 

0- ! 

Na  Vm 

60.053 

100 

2p*-2p5d 

sp  .  Bp® 

2-2 

520 

Na  vn; 

60.073 

100 

2p*  2p5d 

*P-»D° 

2-3 

S.'O 

Na  VUI 

61.088 

200 

2p*-2p5d 

‘D  -  >F° 

2-3 

&2C 

Na  vm 

61.347 

1 

2p* -2p5d 

>D-‘D° 

2-2 

i 

S20 

i 

110 


-V 


Na  VIII 


Na  VHI 


Element 

Wavelength 

Inteotily 

MuUpiet 

Configuration 

Tens 

K D 

References 

n*  vni 

62.276 

100 

2s2p-2s5d 

■P*  -  'D 

1-2 

S20 

Na  vm 

63.114 

100 

2a  2p  -  2p4p 

*P* - 'D 

1  -2 

S20 

Na  VDI 

63.695 

2s  2p  -  2p  4p 

'P*-'P 

1-1 

S20 

Na  VDI 

64.205 

2s2p-2s4d 

*P* -’D 

0-1 

S20 

Na  Vm 

64.237 

2s2p  -  2s4d 

1  -2 

S20 

64.302 

ft 

2s2p  - 2s4d 

*P*  -  *D 

2-3 

S20 

Na  VHI 

65.672 

1C 

2s2p-2s4s 

*P*-*S 

1-1 

S20 

65.730 

2s  2p  -  2i4* 

*P*-‘S 

2-1 

S20 

66.059 

BTuMiF 

2s*-2p3d 

*‘S  -  'P* 

0-1 

S20 

Na  VDI 

66.358 

,0 

2p*-2p4d 

*p-*p* 

1-1 

S20 

66.433 

2p*-2p4d 

*P-*P* 

2-2 

S20 

66.498 

400 

2p*-2p4d 

*P  -  *D* 

2-3 

S20 

67.48 

2C0 

2p*-2p4d 

*D-*P* 

2-1 

S20 

67.672 

400 

2p*  -  2p4d 

'D-'F* 

2-3 

S20 

Na  VIII 

68.193 

too 

2p*  -  2p4d 

>D-‘D* 

2-2 

S20 

69.120 

300 

2s2p  -  2«4d 

*P*  -  ’D 

1  -2 

S20 

70  141 

10 

2s  2p  -  2s4s 

*P*-'S 

Hil 

S20 

Ns  vm 

74.956 

KTuV  i 

2s2p-2p3p 

ap-.sp 

0-1 

S20 

74.980 

* 

2s  2p  ■  2p3p 

ipvap 

1-1 

S20 

Na  VHI 

75.043 

2s2p  -  2p3p 

tp».8p 

2-2 

S20 

75.096 

300 

2s  2p  -  2p3p 

*p*-*p 

2-1 

S20 

75.385 

100 

2s  2p  - 2p3p 

*P*-*S 

S20 

Na  VIII 

75.428 

200 

2s  2p  -  2p3p 

•p*-^ 

1-1 

S20 

75.518 

300 

2s  2p  -  2p3p 

*P*-»S 

2-1 

S20 

76.123 

500 

2s 2p  -  2p3p 

*P*-*D 

2-3 

S20 

76  173 

2s 2p  -  2p3p 

*P*-*D 

1-1 

S20 

Na  Vm 

76.217 

2s  2p  -  2p3p 

*P*-»D 

2-2 

S20 

77.267 

2s»-2s3p 

fi's-'r 

ill 

S20 

Na  V'l 

80  ?56 

2s  2p  -  2p  3p 

ip»-iS 

■  EM 

S20 

Na  V3I 

81.210 

2s  2p  -  2p3p 

*P*  -  *D 

1-2 

S20 

83.240 

2s  2p -2s  3d 

*P”-’D 

0-1 

S20 

83.288 

2s  2p-  2s  3d 

»P*  »D 

1-2 

S20 

Na  Vm 

83.391 

900 

2s  2p  -2s  3d 

*P*->D 

2-3 

S20 

84.050 

500 

2s  2p  -  2p3p 

>P*->P 

S20 

85.826 

200 

2p*-2p3d 

*P-*P" 

S20 

Na  Vm 

85  861 

300 

2p»-2p3d 

*P-*P" 

1  -0 

S20 

85.887 

300 

2p»-2p3d 

*P-*P° 

1-1 

S20 

85.936 

100 

2p*  -  2p  3d 

•p.ipo 

1  -2 

S20 

Na  VDI 

85.992 

300 

2p*  -  2p  3d 

»P.»P0 

2-1 

S20 

86.039 

500 

2p*-2p3d 

ip.«p» 

2-2 

S20 

86.381 

400 

2pl  -  2p  3d 

*P-*D° 

0-1 

S20 

86.417 

2p*  2p3d 

*P-*D° 

1-2 

S20 

86.479 

Klufl  i1 

2p»-2p3d 

*P  -  *D° 

2-3 

S20 

Na  vm 

86.530 

*P-»D0 

2-2 

S20 

Na  VHI 

86.758 

2p*-2p’d 

2-1 

S20 

Na  VIII 

87.211 

2p»-2p3d 

2-3 

S20 

Na  vm 

89.759 

KVr  ^ 

2s  2p  -  2s  3s 

S20 

89.818 

2s  2p  -  2s  3s 

1-1 

S20 

Na  Vm 

89.948 

2s  2p-  2s  3s 

2-1 

S20 

90.252 

:p*-2p3d 

■D-  'D° 

2-2 

S20 

Na  VIII 

90  536 

2s  2p- 2s  3d 

T-'D 

1-2 

S20 

Na  vm 

93.120 

2p*-2p3s 

*P-SP° 

1  -2 

S20 

93.197 

?p* - 2p3s 

*P-*P° 

0-1 

S20 

Na  VIII 

93.742 

2p*-2p3s 

*P-SP° 

2-2 

S20 

Na  Vm 

93.339 

10 

2p*  -  2p  3s 

»P_*P® 

1  -0 

S20 

93.670 

2p* - 2p  3d 

«S  -  *P° 

IBM 

S20 

Na  Vm 

93.898 

■ 

2p*  -  2p3s 

'D-'P0 

2-1 

S20 

95.551 

RSI 

2p*  -  2p3d 

•S-»P° 

ID! 

S21.K8 

Na  Vm 

98.080 

2s  2p  -  2s  3s 

'P“-'S 

S20 

Na  Vm 

102.043 

10 

2p*  -  2p3s 

0-1 

S20 

Na  VHI 

107.158 

2p*-2s3p 

2-1 

S20 

Na  VIII 

2p*-2s3p 

0-1 

S20 

411.145 

2s*-2s2p 

i  KH  -> 

0-1 

S20 

Na  Vm 

492.329 

2s  2p  -  2p* 

I  -2 

S20 

n*.  ■  m 

492.79 

2s  2p  -  2p* 

•P* -  >S 

1  -0 

F3 

Na  VIII 


Na  X 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

m 

Reference* 

Na  VIII 

495.81 

2s2p-2p* 

*p*-*p 

i  -i 

F3 

Na  Vlll 

496.249 

100 

2s2p-2p* 

2-2 

S20 

Na  Vlll 

I  499.78 

2»2p  -  2p* 

*p*  -*p 

2-1 

F3 

Na  Vlll 

789.6  P 

2s*-2s2p 

g*S-*P* 

0-1 

E22 

SODIUM  IX  (Na8+),  Z  =  11 
Ground  State  ls*2s  lSi/4  (3  electrons) 
Ionization  Potential  2  418  700  cm'1;  299.87  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

lenn 

m 

References 

Na  »X 

44.723 

,0 

2*  -  7p 

g*S  -  *P" 

'k  -% 

S20 

Na  IX 

46.090 

100 

2s  -6p 

g'S-’P* 

'h  -% 

S20 

Na  IX 

47.776 

10 

2p-7d 

3i-% 

S20 

Na  IX 

47.836 

100 

2p-7d 

*P* - ’D 

hi  -hi 

S20 

Na  IX 

48.553 

200 

2s -5p 

g*S-»P" 

•h  -34 

S20 

Na  IX 

49.326 

100 

2p-6d 

tp».?n 

hi  -hi 

S20 

Na  IX 

49.386 

200 

2p-6d 

ip* . id 

hi -hi 

S20 

Na  IX 

52.116 

100 

2p-5d 

*P* - *D 

hi  -hi 

820 

Na  fv 

52.186 

200 

2p-5d 

*7* - *D  • 

hi -hi 

S20 

Na  IX 

52487 

1 

2p-5s 

*P“-*S 

hi-ha 

S20 

Na  IX 

S3 .860 

2s -4p 

g’S  -  *P° 

'k  -hi 

S2C 

Na  IX 

58.201 

.00b 

2p  -  4d 

*P° - *D 

V«-hi 

S20 

Na  IX 

58.779 

600 

2p-4d 

ip».«D 

hi-h. 

S20 

Na  IX 

58.954 

ICO 

2p-4s 

*P“-*S 

hi  -Vt 

S20 

Na  IX 

5/042 

200 

2p-4s 

ipo.2S 

hi  -Vi 

S20 

Na  IX 

70.615 

700 

2s  -  3p 

g*S  -  *P° 

hi-hi 

S20 

Na  IX 

70.653 

600 

2s -3p 

g’S-P” 

Mi  -Vi 

S20 

Na  IX 

77.764 

700 

2p  -  3d 

*P*-*D 

hi-hi 

S20 

Na  IX 

77.91 1 

800 

2p  -  3d 

*PC - *D 

hi-hi 

S20 

Na  IX 

81.175 

500 

2p  -  3s 

*p°  .  *§ 

Mi  -Mi 

S20 

Na  IX 

81.350 

500 

7.p  -  3s 

*p°-ls 

%  -Mi 

S20 

Na  IX 

681.72 

10 

2s  -  ip 

g*S-*P° 

Mi  -hi 

S20 

Na  IX 

694.17 

2s  -2p 

g*S  -  *P° 

hi-hi 

F3 

SODIUM  X  (NaB+),  Z  =  11 
Ground  State  Is2  ’S0  (2  electrons) 
Ionization  Potential  11  817  0J1  cm'1;  1465.091  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration  ^ 

Term 

J  -  J 

References 

Na  X 

9.43 

Is*  -  ls3p 

g‘S-'P° 

■Wm 

S3 

Na  X 

11.00 

Is’  -  ls2p 

g>S-»P° 

S3 

Na  X 

11.08 

1  s*  - 1  s  2p 

g*S-*P° 

S3 

Na  X 

11.20  ? 

t 

1  s*  - 1  s  2s 

g'S-*S 

|||m 

K8 

112 


Na  XI 


SODIUM  XI  (Nal0+),  Z  =  It 
Ground  State  Is  *Si/*  (1  electron) 
Ionization  Potential  13  297  676  cm1;  1648.66  cV 


Na  XI 


113 


Mg 


MAGNESIUM,  Z  =  12 
Unclassified  Lines 


Mg 


114 


Mg  1 


Mg  I 


MAGNESIUM  I  (Mg*+),  Z  =  12 
Ground  State  ls*2s*2p*3s*  *S*  (12  electrons) 
Ionization  Potential  61  671.02  cm"*;  7.646  eV 


Etc  exit 

Wavcleaglh 

Intensity 

Makiplet 

Configoralioa 

Tens 

ESI 

References 

mm 

1625.22 

P 

3s*-3s29p 

g'S-'P" 

Dl 

C7 

1625.50 

P 

3s*-3s28p 

g'S-'P" 

Cl 

I:iM 

1625.S1 

P 

3s*  -  3»27p 

g*s  - 

Cl 

■Din 

1626.16 

P 

3s*  -  3«26p 

g'S-'P" 

■fll 

Cl 

Ktl 

1626.4 

P 

3s*  -  3s26p 

g*S-*P* 

Cl 

Mg  I 

1626.56 

P 

3s*-3s25p 

g'S-'P" 

Cl 

Mg  I 

1626.8 

P 

3t*-3s25p 

g'S-*P* 

liH;{ 

Cl 

Mg  I 

1627.02 

P 

3»*  -3t24p 

g*S  -  *P" 

tn 

Cl 

Mg  I 

1627.3 

P 

3»*-3*24p 

g'S-*P" 

0-1 

Cl 

Mg  I 

1627.53 

P 

3s*-3s23p 

r*s  -  *P" 

0-1 

Cl 

Mg  I 

1627.8 

P 

3s*-3s23p 

r  *5  -*P* 

0  1 

Cl 

Mg  1 

1628.12 

P 

3s’-3s22p 

j'S-'P* 

0-1 

Cl 

Mg  I 

1628.5 

P 

3s*-3s22p 

g'S-*P" 

0-1 

Cl 

Mg  I 

1628.80 

P 

3s*  -  3s  21  p 

g*S  -  «P* 

0-1 

Cl 

Mg  I 

1629.2 

P 

3»*-3»21p 

g'S-*P" 

0-1 

Cl 

Mg  I 

1629.59 

P 

3s*-3s20p 

g'S-'P" 

0-1 

Cl 

Mg  I 

1629.7 

P 

3s*-3s20p 

g'S-*P* 

0-1 

KS 

Mg  I 

1630.52 

P 

3s*-3sl9p 

g'S-'P" 

0-1 

Cl 

Mg  I 

1630.6 

P 

3s*-3sl9p 

g*s-*p* 

0-1 

Kl 

Mg  I 

1631.62 

P 

3»‘-3sl8p 

g‘s-*p* 

0-1 

C' 

mw' 

1631.7 

P 

3«*-3*18p 

g's-*p* 

0-1 

Kit 

1632.93 

P 

3s»-3sl7p 

g's-'r 

0-1 

Cl 

■m 

1633.0 

P 

3s*-3sl7p 

g'S  -  *P" 

0-1 

KS 

1634.52 

r 

3s* -  3s  16p 

g'S-'P" 

0-1 

Cl 

HI 

1634.7 

p 

3s*-3sl6p 

g*S-*P* 

0-1 

KS 

p n 

<636.48 

p 

3s*-3sl5p 

g*s-'p* 

0-1 

Cl 

1636.6 

p 

3s*-3sl5p 

**s-»r 

0-1 

KS 

jTTnB- ! 

1638.90 

p 

3s*-3sl4p 

•g'S-’P" 

0-1 

C7 

1639.1 

p 

3s*-3sl4p 

g'S  -  *P° 

0-1 

KS 

mm 

1641.97 

p 

3s*-3sl3p 

g'S-'I* 

0-1 

Cl 

Mg  1 

1642.2 

p 

3s*  -  3s  13p 

g'S  -  *P° 

0-1 

K8 

Mg  I 

1645.930 

0 

3s*-3sI2p 

g’S-’P* 

0-1 

G19 

Mg  I 

1646  3 

p 

3s*-3sl2p 

»*S-*P" 

0-1 

K8 

Mg  I 

1651.165 

10 

3s* -3s  lip 

g'S  *P° 

0-1 

GI9 

Mg  I 

1651.7 

p 

3s*- 3s  lip 

g'S  -  ’P° 

0-1 

KS 

Mg  I 

1658.311 

20 

3s*  -  3s lOp 

g's-*r- 

0-1 

G19 

Mg  I 

1659.0 

p 

3s*  -  3sl0p 

g'S-*P“ 

0-1 

K8 

Mg  I 

1668.431 

50 

3s*-  3s9p 

g’S-'P" 

0-1 

G!9 

Mg  I 

1669.51 

p 

3s*  -  3s9p 

g'S-*F‘ 

0-1 

K8 

Mg  I 

1683.412 

100 

3s*  -  3s 8p 

g’S-’P" 

0-1 

G19 

Efffl 

1685.13 

p 

3;*-3s8p 

g'S  -  *P° 

0-1 

K8 

KIM 

1707.064 

150 

3s*  -  3s  7p 

g'S  -  'P* 

0-1 

G19 

Kjn 

1710.07 

p 

3s*  -  3s7p 

g‘S-*P° 

0-1 

KS 

m  iM t 

1747.795 

200 

3s*  -  3s6p 

g'S-'P" 

0-1 

G19 

Mg  I 

1753.84 

p 

3s*  -  3s  6p 

g*s-*r 

0-1 

K8 

Mg  I 

1827.934 

300 

3s*-  3s 5p 

g'S-'P" 

0  1 

G19 

Mg  I 

1843.32 

p 

3s*-  3s 5p 

g'S-*P“ 

0-1 

K8 

Mg  II 


MAUNESfUM  n  (Mg**),  Z  =  12 
Ground  ls*2s,2p*3s  *Si/»  (11  electrons) 

Ionization  Potential  121  267.61  cm'1;  15.035  eV 


Mg  m 


Element 

Wavelength 

Intensity 

Mti>ipSe« 

Confifuraboe 

Term 

;  j 

Reference 

M(  I! 

884 .6967  P 

3i  -  8p 

g»S  aP* 

v»  -  Vi 

R17 

Mg  II 

884  7189  P 

3i-8p 

g*s-«p* 

Vi  -  Vi 

R17 

Mg  II 

907.3752  P 

3s  •  7p 

g»s-»p* 

Vi-Vi 

RI7 

Mg  II 

907  4115  P 

3s  -7p 

p* 

Vi  Vi 

RI7 

Mg  II 

946  7032  P 

so 

3s  -  6p 

**S  ‘p* 

Vi-Vi 

RI7.G19 

Mg  II 

946.7694  P 

90 

3s  -  6p 

g«S  -  »P- 

Vi  -Vi 

RI7.GI9 

Mg  II 

1025.9681  P 

140 

Js  -  5p 

g‘S-‘P* 

Vi  -*i 

R17.GI9 

Mg  II 

1026  1133  P 

120 

3s-  5p 

(f*S-aP* 

Vi  -Vi 

RI7.G19 

Mg  II 

1239  9252  P 

250 

3s  -  4p 

g»s  ’p- 

■i-vi 

R17.GI9 

Mg  II 

1240.3947  P 

200 

>:-4p 

gaS  -  aP" 

Vi-Vi 

RI7  GI9 

Mg  II 

1248  511 

60 

3p  -  10s 

»p--as 

Vi  Vi 

G19 

Mg  II 

1249  932 

80 

3p  -  10s 

jp» .  »s 

Vi-Vi 

Gl9 

Mg  II 

1271.2388  P 

80 

3p-8d 

*F°  «t> 

Vi-Vi 

RI7.GI9 

Mg  II 

1271.9402  P 

90 

3p-9s 

ap»_»s 

Vi-Vi 

RI7.GI9 

Mg  II 

1272.7212  P 

80 

3p-8d 

ar  -  sd 

Vi-Vi 

R|7,GI9 

Mg  II 

1273.4232  P 

110 

3p  -  9s 

*P°  -  ss 

Vi  -  9. 

R17.GI9 

Mg  II 

1306  7139  P 

no 

3p-7d 

sp'.tD 

Vi-Vi 

KI7  G 19 

Mg  II 

1307.8754  P 

120 

3p  -  8s 

aP°  as 

Vi  Vi 

n  i  ,019 

Mg  II 

1308.2809  P 

120 

3p  7d 

•p*  -  »n 

Vi-Vi 

itn  ,Gi9 

Mg  II 

1309.4434  P 

140 

3p  -  8s 

aP°-aS 

Vi  -  Vi 

Rl7,Gl9 

Mg  II 

1365.5442  P 

140 

3p-6d 

aP"  »D 

Vi-Vi 

RI7.GI9 

Mg  II 

1367.2568  P 

130 

3p-6d 

*P°  -  *D 

Vi-Vi 

RI7.G19 

Mg  II 

1367.7082  P 

150 

3p  -  7s 

ip"  .  sg 

*-■4 

R!7,C.19 

Mg  II 

1369.4231  P 

180 

3p-7s 

*p°  .*s 

Vi  -»,i 

R17.GI9 

Mg  II 

1475.9998  t 

200 

3p-5d 

aP°  -  Ml 

Vi-Vi 

R17.GI9 

Mg  11 

1478  0037  P 

250 

3p-5d 

>r  *d 

Vi  -V, 

RI7.G19 

Mg  II 

1480,8797  P 

200 

* 

3p  •  6s 

aP‘  as 

Vi  -  9, 

RI7.GI9 

Mg  II 

1482  8903  P 

300 

3p  -  6s 

aP  *S 

Vi 

Rl7,Gl> 

Mg  II 

1734.8523  P 

400 

3p  •  4d 

M>  aD 

Vi-Vi 

R17.GI0 

Mg  II 

1737.6283  P 

500 

3p-4d 

M*  -  aD 

Vi  -9, 

RI7.G15 

Mg  11 

1750.6637  P 

4C0 

3p  -  5s 

aP°  -  »S 

’i  -  Vi 

R17.G19 

Mg  II 

1753  4744  P 

500 

_ 

3p  -  5s 

*p° - aS 

Vi  -  vi 

Rl  7.GI9 

MAGNESIUM  III  (Mg2  ),  Z  =  12 
Ground  State  ls22s22n6  ‘S0  (10  electro. is) 
Ionization  Potential  646  410  cm  80. ’43  eV 


Element 

‘  *  — 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  1 

References 

Mg  HI 

158  530 

10.1 

2p«  2P5(jn«d 

s’s-viiwr 

0-1 

S22.M22 

Mg  111 

159  209 

lfKl 

2p*  -  2p5(*P")7d 

S’S  -  VilVil" 

0-1 

S22.M22 

Mg  III 

159  755 

;od 

2p*  •  2p5(aP  )7d 

«'s-viivir 

0  1 

S22.M22 

Mg  II! 

16!  135 

'0 

2p®  -  2p5(aP°)6d 

s's-tiiwr 

0  1 

S22.M22 

Mg  HI 

163  K6 

10 

2p*  -  2p5(aP°)6s 

8'S- VilVil” 

0  1 

S22.M22 

Mg  III 

164  159 

10 

2p*  -  2p5taP°)6s 

8’S  -VilVil” 

0  - 1 

S22.M22 

Mg  111 

164  384 

200 

2p*  -  2p5(aP°)5d 

if's-viivir 

(l-l 

S22.M22 

Mg  111 

164  954 

200 

2p®  -  2p5(aP°)5d 

s’s-viivir 

J  - 1 

S22.M22 

Mg  111 

165  195 

10 

2p*-2ps(aI’°)5<l 

g’S-Vil'ii” 

0  1 

S22.M22 

Mg  III 

169  i  50 

100 

2p“  -  2p5(aP°)5s 

g'S-'il'i)” 

0-1 

S22.M22 

116 


Mg  HI 


Mg  m 


Eicncccl 

Wavelength 

iolcatity 

Multiple! 

Co*fifur*tioD 

Term 

J-  I 

Reference* 

M(  III 

169.746 

100 

2p*-2p‘(*I*)5a 

»'s 

.  0-1 

S22.M22 

Mg  III 

170*02 

500 

2p*-2p‘(,P')4d 

*'s  -  %i3ir 

0-1 

S.E2.U22 

Mg  III 

171 .395 

*00 

2p*-2p‘(3P*)4d 

r's  %!%r 

0-1 

S22.M22 

Mg  HI 

171  896 

10 

2p*  -  2p3(*P*)4d 

0-1 

S22,Mn 

Mg  III 

•  82  240 

300 

2p*  -  2p‘(‘P*)4s 

g's-vii^r 

0-1 

S22.M22 

Mg  ill 

182.973 

200 

2p‘  -  2p‘(*P*)4* 

g's 

0-i 

S22.M22 

Mg  III 

186.510 

900 

4 

2p*  -  2p‘{3P*)3d 

8'S'P* 

0- ! 

S22.AJ 

Mg  III 

187.194 

800 

3 

2p*-2p*(3P*)3d 

g'S  3D* 

0- 1 

S22.A5 

Mg  III 

188.526 

300 

2p*-2p‘(3P*)3d 

g'S  3P* 

0-  I 

S72.A5 

Mg  III 

231  730 

1000 

2 

2p*-2p‘(*P*)3s 

f'S-’P 

0-1 

S22.A5 

Mg  III 

234  258 

850 

I 

2p‘-2p‘(*P*)3s 

|S  'P 

0-1 

S22.A5 

Mg  ’.II 

72i.592 

4 

2p*(*F’)3s-2p‘(*P*)4p 

■P-VilVi] 

1  -0 

A5 

Mg  III 

725  347 

7 

2p‘(3P’) 3s  -  2p*(,P*)4p 

*P"  -  Vi  l  Vi  J 

1  -1 

A5 

Mg  III 

728  337 

20 

2p*(*P*)3s  -  2p*(*P*)4p 

3P*-%(%| 

2-2 

A5 

Mg  III 

732.625 

20 

2p*(*P*)3s  -  2p‘(*P*)4p 

3P*-%i%] 

2-2 

AS 

Mg  III 

734.441 

60 

2p*(‘P*)3s-2p‘(‘P*)4p 

3P*-%1%] 

2-3 

AS 

Mg  III 

736.563 

30 

2p*(’P*)3s  -2p*(,P*)4p 

3P‘-%(%] 

I  - 1 

AS 

Mg  III 

739.276 

40 

2p»(3P*)3s-2p‘(,P*)4p 

3P*  -  %(56) 

I  -2 

AS 

Mg  III 

741 .932 

20 

2p*(*P°)3s-2p‘(*P*)4p 

3P*-%1%) 

0-1 

AS 

Mg  III 

744.342 

40 

2p*(*P*)3s  -2p‘(,P*)4p 

3P*-%[%] 

:  -i 

AS 

Mg  III 

750.745 

12 

2p*(*F)3s  -  2p‘(‘P*)4p 

'P*-%[%] 

i-i 

AS 

Mg  III 

751.121 

40 

2p*(,P‘)3s  -  2p*(,P*)4p 

'P*-%I%] 

1-2 

AS 

Mg  III 

751.207 

40 

2p‘(*P  )3s  -  2p*(,P°)4p 

3r-%i%] 

1  - 1 

AS 

Mg  III 

753.247 

12 

2p*(*P°)3s  -  2p‘(,P*)4p 

■P’-Villh] 

1  - 1 

AS 

Mg  III 

756.808 

7 

2p»(*P“)3s  -  2p‘(,P°)4p 

’P’-lhlVi] 

0-1 

A5 

Mg  III 

760.981 

7 

2p‘(1P°)3s  -  2p5(,P”)4p 

1  -2 

A5 

Mg  III 

762.756 

12 

2p*  (’P")  3s  -  2p*  (*P°)  4p 

,p,-%I%] 

I  - 1 

AS 

Mg  III 

765.655 

20 

2p*(*P”) 3s  -  2p‘(,P“)4p 

,p,-%[%] 

1  -2 

AS 

Mg  III 

821.369 

4 

2p‘(’P°)3p  -  2p*(,P”)5s 

3S  -%[%]“ 

l-l 

AS 

Mg  III 

823.788 

7 

2p‘(,P°)3p-2p*(‘F)5s 

ss-%i%r 

1-2 

A5 

Mg  III 

865.935 

4 

2p‘(’P  )  3p  -  2p*(,P°)5s 

3D  -vki%r 

1-0 

A5 

Mg  III 

871.720 

40 

2p‘(*P°13p  -  2p‘(*P")  5s 

3D-%[*1° 

3-2 

AS 

Mg  III 

873.586 

20 

2p‘(IP°)3p  -  2p*(3P°)5s 

3D  %l%]° 

2-1 

AS 

Mg  III 

876.312 

7 

2p“(*I03p-2p5(1P*)5s 

2-2 

AS 

Mg  III 

878.847 

7 

2p*(*P°)3p  -  2p*(,P“)5s 

■D-vii^r 

2-1 

AS 

Mg  III 

880.107 

7 

2p‘(1P°)  3p  -  2p‘(*P°)5s 

*d -%[%,]• 

l-I 

A5 

Mg  III 

886.158 

7 

2p‘(,Pe)  3p  -  2p*(JP°)5s 

■P->AlVh]° 

l-l 

A5 

Mg  III 

889.888 

70 

2p,(*P°)  3p  -  7p3(,P°)5s 

3P-Vhl«6]° 

2-1 

AS 

Mg  III 

894.744 

7 

2p,(,P°)3p  -  2p,(,P°)5* 

*p-%mr 

1-1 

AS 

Mg  III 

895.324 

12 

2p*(3P,)3p  -  2ps(,P°)5s 

2- 1 

AS 

Mg  III 

896.640 

4 

2p‘(’P“)  3p  -  2p*(*P")  5s 

3P->6I%]0 

1  -0 

AS 

Mg  III 

898.207 

12 

2p‘(,P°)3p  -  2p*(,P°) 5s 

2-2 

AS 

Mg  III 

902.923 

7 

2p‘(,P°)3p  -  2p‘(,P°)5s 

'P-K.1%]0 

1  1 

A5 

Mg  III 

909.730 

7 

2p3(3P°)3p  -  2p3(3P°)5s 

3P-%(1<.]° 

2-2 

AS 

Mg  III 

1229.389 

4 

2p‘(,P°)  3p  -  2p‘(,P°)4s 

3S-%I%]° 

l-l 

AS 

Mg  III 

1239.827 

4 

2p‘(*P°)3p  -  2p5(uP‘)4s 

3S-9i[%]° 

I  -0 

A5 

Mg  III 

1263.375 

7 

2p‘(‘P=)3p  2p3(3P*)4s 

3S-%1%]° 

1  -1 

AS 

Mg  III 

1271.784 

2 

2p*(*P°)3d  -  2p5(*P°)5f 

3P°-%[%] 

1-2 

AS 

Mg  III 

1274,831 

100 

2p‘(*P°)3p  -  2p*(,P°)4s 

3S -%[*■]" 

1  -2 

A5 

Mg  III 

1280.702 

2 

2p*(*P°)3d  -  2p3(*P”)5f 

3P“-%I»ii] 

2-3 

A5 

Mg  III 

1306.59 

2p‘(*P°)3d  -  2p3(*P”)5f 

3P°-%[%] 

0-1 

AS 

Mg  III 

1308.654 

2 

2p‘(*P°)3d  -  2p‘(,P°)5f 

3P°-3h[%] 

1-2 

A5 

Mg  III 

1 3 10.271 

2 

2p‘(*P°)3d  -  2p‘(,P°)5f 

3F°-%[%] 

2-3 

AS 

Mg  III 

1310.633 

7 

2p‘(*P°)3d  -  2p3(3P°)5f 

3P°-%I%] 

1  -2 

AS 

Mg  III 

1310.720 

2 

2p‘(1P°)3d  -  2p‘(,P°)5f 

3P°-%(%] 

I  - 1 

A5 

Mg  III 

1314.50 

2p‘(,P°)3d  -  2p‘(,P')5f 

'F°-«M%] 

3-4 

A5 

Mg  III 

1318.078 

12 

2p‘(,P°)3d  -  2p‘(,P°)5f 

3P°-%|%] 

2-3 

A5 

Mg  'II 

1320.022 

4 

2p,(,P”)3d  -  2p‘(,P°)5f 

2-2 

AS 

Mg  III 

1327.512 

4 

2p‘(’P°)3d  -  2p‘(,P°)5f 

3F“-%[%] 

4-4 

AS 

Mg  III 

1329.583 

60 

2p‘(,P°)3d  -  2ps(,P“)5f 

3F°  -  3fi(Shl 

4-5 

A} 

Mg  III 

1 332.310 

4 

2p‘(*P°)3d  -  2p‘(*P°)5f 

3F“-5h[%] 

3-3 

AS 

Mg  III 

1334  359 

30 

2p‘(,P°)3d  -  2p‘(’P°)5f 

3F°- %!'*.] 

3-4 

AS 

Mg  III 

1335.951 

2 

2p‘(’P°)3d  -2pi(,P°)5f 

3D°  - Vil%] 

1  -2 

AS 

Mg  III 

1346.46 

2p»(*P“)3d  -  2p*(,P°)5f 

■D°  -  VK%1 

2-3 

AS 

Mg  III 

1348.342 

7 

2p‘(*P°)3d  -  2p‘(*P°)5f 

3F°-3iI%] 

2-3 

AS 

117 

52S-20G  0-73-3 


tki 


Mg  III 


Mg  m 


Ekncat 

M{  111 
Mg  111 
Mg  111 
Mg  IU 
Mg  1U 

Mg  III 
Mg  III 
Mg  III 
Mg  III 
Mg  Ill 

Mg  111 
Mg  111 
Mg  III 
Mg  III 
Mg  III 

Mg  III 
Mg  III 
Mg  III 
Mg  IU 
Mg  III 

Mg  Ml 
Mg  III 
Mg  III 
Mg  III 
Mg  III 

Mg  III 
Mg  III 
Mg  III 
Mg  III 
Mg  III 

Mg  III 
Mg  III 
Mg  III 
Mg  III 
Mg  IU 

Mg  III 
Mg  III 
Mg  IU 
Mg  III 
Mg  III 

Mg  III 
Mg  III 
Mg  III 
Mg  III 
Mg  III 

Mg  III 
Mg  III 
Mg  III 
Mg  III 
Mg  III 

Mg  III 
Mg  III 
Mg  IU 
Mg  III 
Mg  III 

Mg  III 
Mg  III 
Mg  III 
Mg  III 
Mg  III 

Mg  III 
Mg  III 
Mg  HI 
Mg  III 
Mg  III 


£ff£Hy£jl£j£jjUi 


Wavelength 

lntcatity 

Mahiplet 

Coafigaratioa 

Tern 

WBM 

Rdereacet 

1349.132 

12 

2p»(*P*)3d  -  2p»(*r)Jf 

3-3 

A5 

1349.^5 

2 

2p*(»1»*)3d-2p*(*P*)5f 

*F*-*[%] 

2-2 

A5 

1350.156 

12 

2p*(*P*)3p  -  2p,(*F*)4« 

*D-%[Vhl* 

2-1 

A5 

1352.80 

2p*(*P*)3d-2p»(,P*)5f 

3-4 

A5 

1353.804 

1 

2p*(*P*)3d-2pVP*)5f 

2-3 

A5 

1353.915 

2 

2p»(*P*)3d-2?*(*P*)5f 

*F*  - 

3-3 

A5 

H71.769 

4 

2p‘(*P*)3d  -  ip*(*P*)5f 

’P*-%[*] 

1-2 

A5 

13/6.713 

7 

2p*(*P*)3d  2p»(»P*)5f 

*D*-*|%] 

1  -2 

A5 

1375.700 

40 

2p*(*P*)3p  -  2p’(*P*)4a 

»D  -%[%]* 

1  -0 

A5 

1378.891 

2 

2p*(tP*)3d  -  2p*(*P*)5f 

•D*  - 

1  -2 

A5 

i  >.’6.691 

2 

2p*(*P’)3d  -  2p*(*P*)5f 

2-3 

A5 

1389.504 

4 

2p-(*03d-2p‘(*P')5f 

3-4 

A5 

13°1 .271 

200 

2p*i*P*)3p-2|>*<*P-)4. 

2-! 

A5 

1 i>3.391 

350 

2pi(*P*)3p  -  2p*(,P'x4* 

*D-%l%r 

3-2 

A5 

1395.642 

4 

2p*(*P*)3d  -  2p*(*P*)5f 

2-3 

A5 

1402.82 

2p*(*P*)3p  -  2p*(*P')4* 

•D-VklVi]* 

2-1 

A5 

1405. 170 

80 

2p*(*P*)3p-2p*(*P*)4s 

*D-%[*]* 

2-2 

A5 

1407  880 

40 

2p»(*P*)3p  -  2p*(*P*)4* 

1-1 

A5 

1421.538 

20 

2p*(*P*)3p  -  2p*(*P*)4» 

•p-w«r 

1-1 

A5 

1422.118 

7 

2p*(*P*)3p-2p*(*P*)4» 

*D -%[*)* 

1-2 

A5 

1431.136 

100 

2p»(1P*)3p-2p,(*P*)4» 

•p-vimr 

2-1 

A5 

1435.550 

40 

2p»(*P*)3p-2p*(*P*)4» 

'p-^r 

1  -0 

A5 

1439.770 

4 

2p*(*P*)3p-2p*(*P‘)4» 

0-1 

A5 

1443.738 

60 

2p’(*K)3p-2p*(*P-)4. 

»p -%[%]• 

1-1 

AJ 

1446.254 

40 

2p*  (*P”)  3*  ••  2p*(*P")  3p 

*p-  'S 

1  -0 

A5 

1447.260 

30 

2p*(*P")3p  -  2p*(5P°)4s 

■D -%[%]" 

2-1 

A5 

1458.172 

20 

2p*(’P")3p  -  2p*(*P" ;4% 

*p-vhi%r 

1-0 

A5 

1462.305 

20 

2p,(*F’)3p  -  2p*(*P")4s 

>D -%[*)* 

2-2 

A5 

1467  188 

12 

2p*(,P")3p  -  2p*(’P°)4s 

*p  ^.1^1“ 

1-1 

A5 

1474.898 

4 

2p’(’P")3p  -  2p*(’P")3d 

*S  -  *D" 

1  -2 

A5 

1477.416 

2 

2p,(*P‘>3p  -2p*(,P")4s 

ip-*i%r 

2-1 

A5 

1482.67 

2p,(’P“)3p  -  2p*(,P°)4* 

•p-*i%r 

1-2 

A5 

1486.624 

12 

2p,(*P“)3p  -  2p,(*P°)4» 

*p 

0-1 

A5 

1493.097 

12 

2p*(*P“)3p  -  2p*(’P°)4s 

*p%[3f.r 

2-2 

A5 

1506.826 

7 

2p,(*P”)3p  2p*(*P“)4s 

sp-%i%r 

1  -2 

A» 

1550.82 

2p*<*P")3»  -  2p,(*P°)3p 

■r-’S 

1  -0 

A5 

1572.712 

400 

2p,(*P”)3p  -2p’(*P°)3d 

jS  .  ip» 

1-2 

A5 

1586.237 

200 

2p*(,P°)3p-2p*(*P*)3d 

*s  -  *P“ 

1-1 

A5 

1592  360 

60 

2p*  (*P“)  3p  -  2p*  (*P")  3d 

iS.tp» 

1  -0 

A5 

1626.093 

4 

2p*  (*P”)  3p  -  2p*  (*P“)  3d 

5D  -  'P° 

2-1 

A5 

1635.946 

4 

2p*(,P°)3p  -2p*(’P")3d 

*D  -  *D° 

3-2 

A5 

1642.826 

20 

2p*(*P°)3p  -2p*(’P*)3d 

»D  -  *D° 

3-3 

A5 

1648.822 

4 

2p*(*P“)3p  -  2ps(*P°)3d 

*D  -  'P° 

:-i 

A5 

1652.218 

12 

2p*(*P°)3p  -  2p*(*P*)3d 

>D  *D” 

2-2 

A5 

1659.244 

12 

2p*(*P°)3p  - 2p* (*P°) 3<J 

*D  -  *D° 

2-3 

A5 

1663.287 

4 

2p*(*P°)3p  •  2p’(*P°)3d 

*D  -  'D° 

2-2 

A5 

1675.710 

2 

2p!  (*P°)  3p  -  2p*  (*P°)  3d 

»D  -  JD° 

1-2 

A5 

1679.470 

4 

2p*(,P°)3p  -  2p,(’P°)3d 

»D-«D” 

2-1 

A5 

1687  .Ovl 

250 

2ps(*P°)3p  -  2p*(’P°)3d 

*D-'D° 

1-2 

A5 

1  *>97.282 

250 

2,  *  (*P°)  3p  -  2p5  (*P°>  3d 

•D-'F” 

3-3 

A5 

1703.108 

7 

2p5(,P”)3p-2p,(*DO)3d 

•D  -  'P” 

2-1 

A5 

1703.731 

20 

2p*  (*P°)  3p  -  2p*  (*P°)  3d 

*D  -  »D” 

1-1 

A5 

1704.368 

4 

2p*(*P°)3p  -  2p6(*P°)3d 

*D  -  >F* 

3-2 

A5 

1714.783 

12 

2p*  (*P°)  3p  -  2p*  (*P°)  3d 

>D-'F” 

2-3 

A5 

1722.041 

100 

7p*(*P°)3p  -  2p*(*P°)3d 

«D  -  *F* 

2-2 

A5 

1730.733 

40 

2p*  (*P°)  3p  -  2p*  (*P°)  3d 

«D  -  *F° 

3-3 

A5 

1730.778 

7 

2p,(*P°)3p  -2p*(*P°)3d 

*P  -  *P° 

1  1 

A5 

1731.786 

20 

2p‘(,P°)3p  -  2p5(*P”)3d 

'D-'D" 

2-2 

A5 

1738.835 

600 

2p*  (*P°)  3p  -  2p5  (*P°)  3d 

*D  -  *F* 

3-4 

A5 

1739.475 

7 

2p»(  P'^p^pVP^d 

2-3 

A5 

1743.947 

4 

2p*  (*P°)  3p  -  2p‘  (*P°)  3d 

'D-  'D° 

2-2 

A5 

1745.009 

2 

2p,(*P°)3p  -  2p‘(*P°)3d 

jp.  ip« 

2-1 

A5 

1747.561 

200 

2p*(*P°)3p  -  2p’(*P”)3d 

*D-*F° 

1  -2 

A5 

1748.932 

500 

2p*(*P°)3p  -  2p*(*P°)3d 

»D  -  *F* 

2-3 

A5 

1757.176 

4 

2p*(*P°)3p  ■  2p5(*P")3d 

»D-»P” 

3-2 

A5 
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Tera 

J-J 

Rcfcreacet 

Mg  III 

1757.881 

20 

2p»<»P*)3p-2p*<*P*)3d 

*p-*p* 

0-t 

AJ 

Mg  III 

!  ,61 .74 

2p»(*P*)3p-2p‘  <*!'•>  3d 

‘D  -  *D* 

2-1 

AJ 

Mg  III 

l7Sj.a05 

30 

2p»(*P')3p-2p»(*I**)3d 

ip.ip* 

1  -1 

AJ 

Mg  III 

2772.332 

350 

2p*(*P*)3p  -  2p*(*P*)  Jd 

ip.  id* 

1  -2 

AJ 

Mg  III 

1773  959 

2 

2p*(*P*)3d  -  2p*(*P*)4f 

*P*  • 

1-2 

AJ 

Mg  III 

1775.942 

4 

2p*(*P*)3p  -?p*f*P*)3d 

rii-*P* 

2-2 

AJ 

Mg  III 

1783.253 

.'50 

2p*(*P*)3p  -  2p,(*P*)3d 

*P-*D* 

2-3 

AJ 

Mc  IU 

1787.927 

12 

2p*(*P*)3p  -  2p*(*P*)3d 

*?  >D* 

2-2 

AJ 

Mg  15. 

1791.375 

20 

2p*(*P*)3p  -  2p*(*P*)3d 

’P-*D* 

1-1 

AJ 

-II 

1791.40 

2p*l’P*)3d  -  2p*(,P*)4f 

■P-^l 

2-3 

A5 

Mg  iil 

1793.207 

4 

2p‘(’F)3p  -  2p*(*P")3d 

jJ.tp* 

2-1 

AJ 

Mg  III 

,794  582 

300 

2p»(*P*)3p-2p»(*P*)3d 

r-*D* 

1-2 

A5 

Mg  111 

1110  662 

350 

2p*(*P*) 3p  -  2p*(*P*) 3d 

’J-'F* 

2-3 

AJ 

Mg  III 

1805.087 

4 

2p*(*P*)  3p  -  2p‘  (*P*)  3d 

1  -2 

AJ 

Mg  III 

1819.354 

2 

2p‘(*P*)3d  -  2p“(*P*)4f 

2-4 

A5 

Mg  III 

1820.421 

20 

2p‘(*P*)3p  -  2pi(*P*)3d 

*P-*D* 

0-1 

AJ 

Mg  III 

1820.8% 

2 

2p*(*P*)3p  -  2p*(*P*)3d 

*D  -  *P* 

1-1 

AJ 

Mg  III 

1826.750 

2 

2p*(*P*)3p  -2p‘(*P*)3d 

*P-  *D* 

1  - 1 

AJ 

Mg  III 

1828  974 

2 

2p*(*P*)3p-2p‘(*F)3d 

»D-*P* 

1  -0 

AJ 

Mg  III 

1838  336 

12 

2p*  (*P*)  3p  -  2p*  (*P*)  3d 

‘D-*F° 

2-3 

AJ 

Mg  HI 

5839.878 

7 

2p*(*P*)3p  -  2p‘(*P*)3d 

>P-*F* 

1-2 

AJ 

Mg  III 

1846.121 

7 

2p‘  (*P")  3d  -  2p*  (,P°)  4f 

0-1 

AJ 

Mi  III 

1846.707 

7 

2p*(*P*)3d  -  2p‘(*P*)4f 

*P*-%[*1 

1  -2 

AS 

Mg  III 

1847.561 

2 

2p‘(1P*)3p  -  2p‘(*P°)3d 

*P  -  ‘F* 

2-3 

AJ 

Mg  III 

1849.591 

2 

2p-(*P*)36-2p‘(*P”)4f 

2-2 

AJ 

Mg  III 

1850.060 

7 

2p‘(*P*)3d  -  2o‘(“P’)4f 

*F*->6[*1 

2-3 

AJ 

Mg  III 

1854.139 

4 

2p*(*P")3d  -  2p‘(,lP*)4f 

sP"-%[%) 

1-2 

AJ 

Mg  III 

1855.99 

2p‘(*P*)3p  -  2p‘(*P*)3d 

•P-*F* 

2-2 

AJ 

Me  III 

1858  186 

250 

2p»(*P*)3s-2p,(*r)3p 

•P*-*P 

2  -  i 

AJ 

Mg  in 

1858.451 

7 

2p‘(’P°)3d  -  2p‘(,P°)4f 

■F*-16[%l 

3-4 

AJ 

Mg  III 

1865.388 

1 

2p‘(*P*)  3d  -  2p‘(*P")4f 

»P"-5i[5il 

2-2 

A5 

Mg  III 

1865.636 

12 

2p‘(*P*)3d-2p‘(*P")4f 

*P*-%[6il 

2-3 

A5 

Mg  III 

1868.225 

■10 

2p,(*P°)3p  -  2p*(,P*)3d 

2-2 

A5 

Mg  III 

1872.956 

4 

2p*(‘P*):d-2p‘(*P")4f 

*P*-5i(«l 

2-2 

A5 

Mg  III 

1873.268 

1 

2p‘(*P*)3d  -  2p‘(*P”)4f 

*P”-*[%1 

2-1 

AJ 

Mg  III 

1879.492 

200 

2p‘(,P*)3s  -  2p‘(,P°)3p 

*P*-*P 

2-2 

AJ 

Mg  III 

1887.308 

7 

2p‘(»P°)3d-2p,(,P‘,)4f 

4-4 

A5 

Mg  III 

1886.764 

2 

2p,(»P”)3d-2p,(*P*)4f 

4-3 

AJ 

Mg  III 

1887.308 

12 

2p,(’P°)3p  -  2p‘(*P°)3d 

■D-*P 

2-1 

A5 

Mg  ill 

1890.380 

40 

2p‘(*P”)3d  -  2p,(*P°)4f 

4-5 

A5 

Mg  III 

1891.970 

7 

2p‘(»P°)3d-2p‘(*n4f 

*F”  -  [%  1 

3-3 

A5 

Mg  III 

18%. 304 

20 

2p,(,P°)3s  -  2pe(,P”)3p 

*P”-'P 

2-1 

AJ 

Mg  III 

1897.226 

7 

2pJ(*P*)3p  -  2p‘(’P°)4s 

's-%[%r 

0-1 

AJ 

Mg  :ii 

2900.043 

20 

2p*(«P°)3d-2p»(,P°)4f 

*F*-*[*1 

3-4 

A5 

Mg  III 

1901.360 

4 

2p‘(*P°)3d  -  2p*(’P°)4f 

»D*-*[*1 

1  -2 

A5 

Mg  III 

1901 .572 

20 

2p‘(,P“)3*  •  2p*(,P”)3p 

*P°  -  *P 

l-l 

AJ 

Mg  in 

1908.500 

100 

2p‘(,P°)3s  -  2pe(’P°)3p 

»P*-*P 

1-0 

A5 

Mg  in 

1918.777 

20 

2p‘(,P°)3p  -  2p‘(*P*)3d 

*P  *P 

2-2 

A5 

Mg  III 

i32!  374 

2 

2p*(sP°)3p  -  2p‘(,P*)3d 

*P  -  *P* 

1  1 

A5 

Mg  III 

1922.540 

2 

2p’(’P°)3d  -  2p*(,P*)4f 

'D*-%[6i] 

2-2 

A5 

Mg  III 

1922.788 

1 

2p‘(’P°)3d  -  2p,(’Pc)4f 

2-3 

AJ 

Mg  III 

1923.042 

20 

2p8(’P°)3d  -  2p*(,P")4f 

2-3 

AJ 

Mg  III 

1923.8% 

200 

2p‘  (JP°)  3s  -  2p5  (*P°)  3p 

»P*-JP 

1-2 

A5 

Mg  III 

1924.479 

30 

2p‘(*P°)3d  -  2p‘(*P°)4f 

JF°  -  S[%] 

2-3 

A5 

Mg  III 

1928.198 

2 

2p‘(,P°)3d  •  2p‘(*P°)4f 

3-3 

A5 

Mg  III 

1928.424 

30 

2p‘(,P°)3d  -  2p‘(*P”)4f 

*D°  -  %[%  J 

3-4 

AJ 

Mg  III 

1928.811 

4 

2p*(*P°)  3d  -  2p‘  (*P°)  4{ 

*F*  -  56 [SI 

2-2 

A5 

Mg  III 

1929.080 

1 

2pe(*P”)3d-2p«(»P")4f 

*F*  %[S] 

2-3 

A5 

Mg  III 

1930.374 

7 

2p,(,P°)3p  -  2p5(*P°) 3d 

ip  .  tp° 

1  -0 

A5 

Mg  III 

1930.672 

250 

2p*(*P°)3s  -  2p*(*P°)3p 

»P*. *D 

2-2 

A5 

Mg  III 

1933.563 

40 

2p,(*P")3d  -  2p*(*P*)4f 

3-4 

A5 

Mg  III 

1937.539 

1 

2p«(,P"Md-2p‘(,P‘,)4f 

2-2 

A5 

Mg  ir: 

1937.78 

2p‘(aP°)3d  -2p,(*P°)4f 

»D*-%[*1 

2-3 

AJ 

Mg  III 

1937.843 

150 

2p*(*P°)3s  -  2p,(,P°)3p 

ip°  _  sp 

0-1 

AJ 

Mg  III 

1938.249 

7 

2p‘(*P°)3d  -  2p‘(*P°)4f 

‘F0-3i[6iJ 

3-3 

AJ 
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Eleacat  Wawkagth  latcaaMy  Makipkt 


1938  936 
1941.500 
1942.036 
1954.831 
1962.145 

1971.514 
1974  737 
1977.554 
1979.327 
19:9.43 


1985.173 

1993.759 

1994.089 


2p»(*P*)3p- 

2p»(*n3p- 

2p»(*n3d- 

2p»(*n3P- 

2p‘(*n3P 

2p»(*P*)3p  • 
2p*(*P*)3d 
2p*(,P")3« 
2p*(»P*)3«  • 
2p»(*n3p- 


2p»c*n3d 
2p*(*n3d 
2p»(*n4f 
2p*  (*!**)  3d 
2p*(*P‘)3d 

2p*(*P*)3d 

2p»('*D4f 

2p‘(*P‘)3p 

2p*('P*)3p 

2p,C'P*)4s 


2p»(*P*)3d-2p‘(,P*)4f 
2p»(*P*)3d  -  2p*(*P*)4f 
2p‘(*P*)3d  -  2p‘(,P*»4f 


MAGNESIUM  IV  (Mg34),  Z  =  12 
Ground  State  ls22s*2p5  2PS*:  (9  electrons) 
Ionization  Potential  881  100  cm'1;  109.24  eV 


Wavelength  j  Intensity  Multiset 


Configuration 


J  -  J  References 


Mg  IV? 
Mg  IV? 
Mg  IV 
Mg  IV? 
Mg  IV 

Mg  IV? 
Mg  IV? 
Mg  IV 
Mg  IV 
Mg  IV 

Mg  IV 
Mg  IV 
Mg  IV? 
Mg  IV 
Mg  IV 


Mg  IV 


Mg  IV 


Eka«M 

Vavckagtfc 

iMcatKy 

Muhipkt 

- - — . . -  —  .  . - - 

Coaftglirftlioa 

Term 

_L i. 

Rt  fere.*;  n 

Mg  IV 

IK  968 

200 

2p*-2p4(4P)4d 

p‘P*  -  4D 

Vi  -Vi 

A7 

Mg  IV 

129.18 

30 

2p»-2p4(»P)4d 

i»r-‘P 

Vi  -  Vi 

A7 

Mg  IV 

130187 

100 

2p*  -  2p4(4P)4d 

g«p  -«p 

Vi  -4k 

A7 

Mg  IV 

130  1  6 

w 

2p*  -  2p4(*P)4d 

*‘p*-4p 

Vi-Vi 

A7 

Mg  IV 

1 30.24S 

70 

2p»-2p4(*P)4d 

f  *p*  •  4p 

Vi  •  Vi 

A7 

Mg  IV 

1 30.340 

ico 

2p*  -  2p4(’P)4d 

g*P*-*D 

■A  -  Vi 

A7 

Mg  IV 

130.36 

20 

2p*  -  2p4(4P)4d 

g*P*  *P 

Vi  -  Mi 

A7 

Mg  IV> 

130.541 

0 

Vi.  % 

S2I 

Mg  IV 

130  625 

60 

2p‘-2p4(*P)4d 

g’P  4P 

A7 

Mg  IV 

132.126 

20 

2p‘-2p4(‘D)4s 

g»p*  -  4D 

Vi  -Vi 

A7 

Mg  IV 

132.51 

2p*  -  2p4('D)4s 

g«P*-^D 

Vi  -  Vi 

A7 

Mg  IV 

132.8C3 

2p*  -  2p4('S)3d 

g«p  -  «r> 

Vi  -Vi 

A7 

Mg  IV 

132.8134 

300 

2p*  -  2p4('S)3<I 

*’P  4D 

%  -Vi 

A7 

Mg  IV 

133  1966 

200 

2p*  -  2p4('S)3d 

r’r-'D 

Vi  -  Vi 

A7 

Mg  IV 

137.970 

80 

2p‘-2p4(,P)4» 

g*P*-*P 

Vi  -  Vi 

A7 

Mg  IV 

138.265 

150 

2p*  -  2p4(’P)4i 

g*P*-‘P 

Vi  -Vi 

A7 

Mg  IV 

138.395 

100 

2p*  -  2p4(’P)4s 

g‘P* - 4P 

Vi  -  Vi 

A7 

Mg  IV 

138.6884 

100 

2p*  -  2p4(4P)4s 

s.p  ,.P 

•A  -  Vi 

A7 

Mg  IV 

138.939 

1 

2p*  -  2p4(5P)4*. 

g'V°-*P 

Vi  -Vi 

A7 

Mg  IV 

1  39.993 

70 

2p4-2p4(,n)3d 

g*P* - *F 

Vi  -Vi 

A7 

Mg  IV 

140.121 

;  io 

2p‘-2p4('D)3d 

g*P°  -  *D 

Vi  -Vi 

A7 

Mg  IV 

140.176 

7(0 

2p*  •  2p4('D)3d 

-  *d 

Vi  -Vi 

A7 

Mg  IV 

140.427 

1(0 

lr/  -  2p4('D)3d 

*«p  -«p 

Vi -Vi 

A7 

Mg  IV 

140.475 

171 

2p*  -  2p4('D)3d 

g«F-*S 

Vi -‘A 

A7 

Mg  IV 

140.525 

120 

2p«-2p4(‘D)3d 

**P“-»P 

Vi  -Vi 

A7 

Mg  IV 

140.560 

120 

2p‘-2p4(‘D)3d 

g>P“ - >D 

Vi  -Vi 

A7 

Mg  IV 

140.868 

200 

2p»  -2p4('D)3d 

g*P°  -  *P 

■A  -  Vi 

A7 

Mg  IV 

140.915 

80 

2p» -2p4('D)3d 

g«P“-«S 

■A  -  'A 

A7 

Mg  IV 

140.965 

100 

2p*  -  2p4('D)3d 

g‘P°-*P 

■A  -V: 

A7 

Mg  IV 

146.526 

250 

2p‘-2p4(»P)3d 

g'P°  >P 

Vi  -Vi 

A7 

Mg  IV 

146.837 

200 

2.)»  -  2p4(’P)  3d 

s'P’-'P 

Vi  -  Vi 

A7 

Mg  IV 

146.954 

400 

2p*  -  2p4(’P)  3d 

«D 

Vi -Vi 

A7 

Mg  IV 

147.005 

200 

2p‘  -  2p4(’P)3d 

g'P°  »P 

■A  -  Vi 

A7 

Mg  IV 

147.050 

200 

2p*  -  2p4(’P)  3d 

^p°-*n 

Vi- Vi 

A7 

Mg  IV 

147.252 

150 

2p*  -  2p4(’P)3d 

g*P°  4P 

Vi -Vi 

A7 

Mg  IV 

147.319 

160 

2p*  -  2p4(’P)id 

g«p"-«p 

Vi  -  Vi 

AT 

Mg  IV 

147.4062 

300 

2p*-2p4(,P)3d 

g«p°  4P 

Vi  -Vi 

A7 

Mg  IV 

147.500 

4 

2p» -2p‘(»P)3d 

g»p°-4P 

Vi  -  'A 

A*1 

Mg  IV 

147.535 

300 

2p*  -  2p4(’P)3d 

g*P"  -  «D 

■A -Vi 

A' 

Mg  IV 

147.630 

60 

2p‘-2p4(’P)3d 

g*P° - 4F 

Vi  -Vi 

AT 

Mg  IV 

147.748 

150 

2p« -Zp4(»P)3d 

g'P°-4F 

Vi  -Vi 

AT 

Mg  IV 

147.881 

80 

2p‘-2p4(’P)3d 

g'P  -4P 

Vi  -Vi 

A"' 

Mg  IV 

148.114 

120 

2p‘-  2p4(3P)3d 

g4P°  -  4F' 

■A  -  Vi 

AT 

Mg  IV 

148.958 

7 

2p4-2p4(’P)3d 

g*P°  -  4D 

Vi  -Vi 

AT 

Mg  IV 

149.024 

1 

2p‘-2p4<’P)3d 

£*P° - 4D 

Vi  -Vi 

AT 

Mg  IV 

149.400 

5 

7p*  •  2p'(’P)  3d 

g*P°  -  4D 

Vi  -  Vi 

A  7 

Mg  IV 

160.2358 

200 

2p4  -  2p4('S)3s 

g«P“-«S 

Vi-Vi 

AT 

Mg  IV 

160.8088 

150 

2p4  -  2p4('S)3s 

g*P°  - *s 

■A  -  Vi 

A7 

Mg  IV 

171 .657 

750 

2p*  -  2p*('D)3s 

g«P“-«D 

Vi-Vi 

\7 

Mg  IV 

172.311 

150 

2p* -2p4('D)3s 

g«P°-»D 

Vi-Vi 

A7 

M,}  IV 

180.071 

350 

2p4-2p4(»P)3s 

g«P° - «P 

Vi -'A 

A7 

Mg  IV 

180.618 

400 

2p*  -  2p4(’P)3s 

gty  .  Sp 

Vi-Vi 

A7 

Mg  IV 

180.797 

400 

2p*  -  2p4(’P)3s 

g’F-’P 

•A -Vi 

A7 

Mg  IV 

181.345 

350 

2p*  -  2p4(’P)3s 

g«P°-«P 

JA  -  Vi 

A7 

Mg  IV 

183.442 

150 

2p*-2p4(’P)3s 

e*P° - 4P 

Vi-Vi 

A7 

Mg  IV 

183  921 

50 

2p4  ■  2p4(JP)3s 

g‘P° - 4P 

Vi-Vi 

A7 

Mg  IV 

184.199 

30 

2p4  -  2p4(sP)3s 

g’P° - 4P 

Vi-Vi 

A7 

Mg  IV 

187  697 

15 

2s  2p4  -  2s2p*!3P")3s 

«S  .  ip° 

V.i  -  'A 

A7 

Mg  IV 

188.146 

15 

?s2p6  -  2s2p4(5P")3s 

iS .  «p° 

%  -  Vi 

AT 

Mg  IV 

320.994 

1000 

2s*2ps  -  2s2p* 

g*P° • *s 

Vi  -  Vi 

A7 

Mg  IV 

323.307 

900 

2s4  2p4  -  2s  2p* 

8*P° • *S 

’A  Vi 

A7 

Mg  IV 

799.166 

10 

2p4(JP)3p-2p4(4P)4s 

4P°-4P 

Vi 

A7 

Mg  IV 

803  07 

2 

2p4!*P)3p  -  2p4('P)4s 

4P° . <p 

3**.  •  TI 

A7 

Mg  IV 

809  »9 

5 

2p4(4P)3p  -  2p4(*P)4s 

«P" . 4P 

Vi  -  vs 

A7 

Mg  IV 

8(1.26 

20 

2p4(4P)3p  -  2p4(’P)4s 

4p° _ 4p 

Vi-Vi 

A7 

H  He  Li  Be  B  C  N  O  F  Nc  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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Mg  IV 


Mg  IV 


SSSS  SSSSS  3SSSSS  SSSS3E  ££££*:  £££££  £££££  SS<**  £££££  ICSZ 


Element  |  Wavelength  |  Intensity  |  Multiple’ 


1744  692 
1749.503 
1797.2% 
1800  180 


Conlifiu  atioo 


2p'(*P)3s 

2p4(*P)3s 

2p4(»P)3s 

2p4(*P)3s 

2p4(‘D)3s 

2p4(‘D)3j 

2p4('D)3s 

2p4(*P)3s 

2p4eP)3s 

2p4(3P)3s 


2p4(*P)3p 

2p4(aP)3p 

2p4(3P)3p 

2p4(JP)3p 

2p4(’D)3p 

2p4('D)3p 

2p4(*D)3p 

2p4(aP)3p 

2p4(aP)3p 

2p4(3P)3p 


2p4(3D3j-2p4(aP)3p 
2p4(aP)3s  -  2p4(3P)3p 
2p4(aP)3s-2p4(3P)3p 
2p4(*P)’s  -  2’)4(!P)3p 
2p4{3Pl  j»  -  2p4(aP)3p 

2p4(aP)3s  -  2p4(aP)3p 


aD-*P 
»D-aF 
*p  an“ 
*p.*D' 
4P-*P* 


Reference. 


■A-*  A7 
%-Vi  A7 
A7 

* A7 
-  %  A  7 


MAGNESIUM  V  (Mg4+),  Z  =  12 
Ground  State  ls22s22p4  3P2  (8  electrons) 
Ionization  Potential  1  139  400  cm"1;  141.26  eV 


Wavelength  ]  Intensity  Multiplct 


Configuration 


J  -  J  References 


2p4-2p3(aD  )5d 
2p4-2p3(aD°)5d 
2p4-2p3(aD°)5d 
2p4-2p3(aD°)5d 
2p4-2p3(*D°)5d 

2p4-  2p3(aP°)5d 
2p4  -  2pa(aD°)5s 
2p4  -  2p3(*D°)5d 
2p4  -  2ps(aD°)5d 
2p4-2p3(*P°)4d 

2p4  -  2p3(*P°)4d 
2p4  -  2p3(aP°)4d 
2p4  -  2p3(3P')4d 
2p4  -  2pa(2P°)4d 
2p4-2p3(aP>M 

2p4  -  2p3(4S°)5d 
2sa2p4-2s2p4(4P)3p 
2p4  -  2p3(4S°)5d 
2sz2p4-2s2p4(4P)3p 
2sa2p4-2s2p4(4P)3p 

2p4  -  2p3(aD°)4d 
2p4  -  2p3(aD°)4d 
2p4  -  2p3(aD°)4d 
2p4  -  2p3(JD°)4d 
2p4  -  2p3(3D°)4d 

2p4  -2p3(aD°)4d 
2pi-2p3(aD°)4d 
2p4  -  2pa(aP°)4d 
2p4  -  2p3(aP°)4d 
2p4-2pa(aP°)4d 


gaP  -  aP° 
gJP-aD° 
gaP  -  3D° 
gaP-aP° 

gap.ap« 

gaP  -  aD° 
gaP-aD° 
gaP  -  3D° 
g3P  -  3D° 
g’P-’D0 

gaP  -  3P° 
g3P-3P° 
g’P-’P” 
g3P-3P° 
g3P  -  3D° 

g’P  -  aD° 
g3P  -  aD° 
iD-‘F° 
>D  -  >P° 
■D- 


Mg  V 


Mg  V 


Element 

.,-r 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J-J 

References 

Mg  V? 

99.149 

10 

S2I 

Mg  V 

99.205 

1 

2p4-2p3(3P*)4d 

‘D  -  *D" 

7 

2-2 

S2I.KS 

Mg  V 

99.535 

100 

2p4  -  2p3(3D*)5d 

? 

0-1 

S21.K8 

Mg  V 

99.610 

200 

2p4  -  2p3(4S*)5s 

g»p.»S* 

2-1 

S21 

Mg  V 

99.788 

100 

2p4  -  2p3(4S*)5s 

«*P-»S* 

1-1 

S2t 

Mg  V 

100.949 

10 

2p4  -  2p3(3P*)4s 

gsp.ap* 

2-2 

S21 

Mg  V 

101.671 

300 

2p4  -  2p3(3D*)4d 

>D-'F* 

2-3 

S21 

Mg  V 

101.782 

300 

2p4  -  2p3(3D*)4d 

'D  -  *D* 

2-2 

S21 

Mg  V 

101.845 

100 

2p4  -  2p3(3D*)4d 

'D-*P* 

7 

2-2 

S2I.KS 

Mg  V 

102.079 

200 

2p4  -  2p3(3D*)4d 

tD-ip* 

2 .  | 

s:i 

Mg  V 

103.333 

10  -A 

2s2p*-2s2p4(4P)5s 

’P*-*P 

2-2 

S2I 

Mg  V 

103.904 

400 

2p4  -  2p3(4S*)4d 

g^P  -  *D* 

2-3 

S2I 

Mg  V 

103.947 

300 

2p4  -  2p3(3D*)4s 

g*P  -  *D* 

2-3 

S2I 

Mg  V 

104.100 

200 

2p4  -  2p3(4S*)4d 

g*P-*D* 

1  -2 

S2I 

Mg  V 

104.140 

200 

2p4  -  2p*(*D')4s 

g*P  -  *D* 

1  -2 

S2I 

Mg  V 

104.182 

100 

2p4  -  2p3(4S')4d 

g*P - *D* 

0-1 

S2I 

Mg  V 

104.214 

100 

2p4  -  2p3(3D°)4s 

g’P-’D* 

0-1 

S2I 

Mg  V 

104.432 

200 

2p4  -  2p3(3P*)4s 

■D  -  *P° 

2-1 

S2I 

Mg  V 

107.661 

200 

2p4-2p3(3Dl)4s 

<D-'D“ 

2-2 

S2I 

Mg  V 

109.174 

10 

2p4  -  2p3(3P°)4s 

'S  -  *P* 

0-1 

S2I 

Mg  V 

109.812 

200 

2p4  -  2p3(4S°)4s 

g*P  -  *S° 

2-1 

S2I 

Mg  V 

110.029 

100 

2p4  -  2p3(4S°)4s 

g3 P-*S* 

1-1 

S2I 

Mg  V 

110.121 

10b 

2p4  -  2p3(4S°)4s 

gT-'S” 

0-1 

S2I 

Mg  V 

110.809 

200 

2p4  -  2p3(3P°)3d 

g’P-’D" 

2-2 

S2I 

Mg  V 

1 10.859 

400 

2p4  -  2pi(3P°)3d 

g’P-’D” 

2-3 

S2I 

Mg  V 

110.539 

200 

2p4  -  2p3(3P°)3d 

gJP-'D” 

2-2 

S2I 

Mg  V 

111.031 

300 

2p4  -  2p3(3P°)3d 

g’P  -  *D° 

1-2 

S2i 

Mg  V 

111.091 

300 

2p4  -  2p3(3P°)3d 

gJP  -  SD” 

0-1 

S2I 

Mg  V 

111.199 

400b 

2p4  -  2p,(,P°)3d 

gSp.»p» 

2-2 

S2I 

Mg  V 

111.247 

200 

2p4  -  2p3(3P°)3d 

gjp_ip° 

2-1 

S2I 

Mg  V 

111.419 

200 

2p4  -  2p3(3P°)3d 

g*P-*P” 

1  -2 

S2I 

Mg  V 

111.467 

200 

2p4  -  2p3(3P°)3d 

gjp.jp” 

1-1 

S21 

Mg  V 

111.4% 

200 

2p4-2p3(3P°)3d 

g>P-«P” 

1  -0 

S2I 

Mg  V 

113.217 

200 

2j2p3  -  2s2p4(,D)3d 

*P° -»D 

2-3 

S2I 

Mg  V 

1’3.279 

10 

2p4  -  2p3(3D°)3d 

g3P  -  'F° 

? 

2-3 

S2I.K8 

Mg  V 

113.414 

200 

2s2p»-2s2p4(»D)3d 

3P°  -  *D 

1-2 

S21 

Mg  V 

113.518 

100 

2s2p‘-2s2p4(3D)3d 

3P°  -  3D 

0-1 

S2I 

Mg  V 

113.703 

400 

2p4  -  2p*(1D°)3d 

g’P-’S” 

2-1 

S2I 

Mg  V 

113.823 

100 

2s2p!  -2s2p4(4P)4s 

3P°  3P 

2-2 

S2I 

Mg  V 

113.934 

300 

2p4  -  2p3(3D°)3d 

g3P  -  3S° 

1-1 

S21 

Mg  V 

113.990 

300 

2p4-2p3(3D°)3d 

g3P-3P° 

2-1 

S2I 

Mg  V 

114.029 

200 

2p4  -  2p*(*D°)3d 

g3P  -  3S” 

0-1 

S21 

Mg  V 

114.059 

400 

2p4  -  2p3(,D°)3d 

g»p  3P° 

2-2 

S21 

Mg  V 

114.199 

300 

2p4  •  2p3(3D°)3d 

g'p.jp” 

10 

S2I 

Mg  V 

114.226 

300 

2p4-2p*(»D°)3d 

g»p  3P° 

1-1 

S21 

Mg  V 

114.285 

300 

2p4  -  2p*(*D°)3d 

g^-’p0 

1  -2 

S2I 

Mg  V 

114.324 

300 

2p4  -  2p3(3D°)3d 

g’p  -  3P° 

0-1 

S21 

Mg  V 

114.498 

10 

2p4  -  2p3(2D°)3d 

g’p.tp” 

? 

2-1 

S2I.K8 

Mg  V 

114.785 

600d 

2p4  -  2p3(*D°)3d 

g^^D” 

2-3 

S2I 

Mg  V 

115.013 

600d 

2p4  -  2p3(3D°)3d 

j’P-’D" 

1-2 

S2I 

Mg  V 

115.093 

400b 

2p4-2p’(*D")3d 

g3P-3D° 

0-1 

521 

Mg  V 

115.399 

400 

2p4  -  2p*(*P°)3d 

'D  -  >P° 

2-1 

S21 

Mg  V 

115.537 

400 

2p4  -  2p*(*P°)3d 

■D->D” 

2-2 

S21 

Mg  V 

118.083 

500 

2p4  -  2p*(*D°)3d 

>D  'F° 

2-3 

S21 

Mg  V 

118.810 

500 

2p4  -  2p3  (*D°)  3d 

>D  -  'D0 

2-2 

S21 

Mg  V 

118.914 

10 

2p4  -  2p*(,D°}3d 

>D-»P° 

7 

2-2 

S21.K8 

Mg  V 

119.401 

400 

2p4  -  2p*(*D°)3d 

iD-ip° 

2-1 

S21 

Mg  V? 

119.447 

400 

S21 

Mg  V 

119.978 

10 

2p4  -2p3(4S°)4s 

'S-3S° 

7 

0-1 

S21.K8 

Mg  V 

121.644 

600 

2p4  -  2p*(4S°)3d 

g3P-3D° 

2-3 

S21 

Mg  V 

121.922 

500 

2p4-2p3(4S°)3d 

g3P  -  3D° 

1  -2 

S2I 

Mg  V 

122.034 

400 

2p4  -  2p3(4S°)3d 

g3P-»D’ 

0-1 

S2I 

Mg  V 

525.600 

400b 

2p4  -  2p*(*D°)3d 

>S-'P° 

0-1 

S21 

Mg  V 

126.280 

400 

2s  2ps  -  2s  2p4  ( 4P)  3d 

3P° - 3D 

2-3 

S21 

Mg  V 

126.544 

200 

2s2p»-2s2p4(4P)3d 

sp° . sd 

1  -2 

S21 

125 


Mg  V 


Mg  VI 


Element 

Wa*dec$ih 

Intensity 

Multiple! 

CoaftgvrmtkM 

Term 

Mg  V 

126.677 

10b 

2s  2p*  -  2s  2p4  (4P)  3d 

*P*-*D 

Mg  V 

132.171 

600 

2p4  -2p*(*P*)3i 

g*P-*P* 

Mg  V 

1 32.445 

500 

2p4-2p‘(*P*)3s 

g*P-*P* 

Mg  V 

132.623 

300 

2p4  -2p*(*P*)3s 

g*P-*P* 

Mg  V 

i;  '.638 

200 

2i2p*-2s2p4(»D)3s 

*P*-*D 

Mg  V 

135.953 

100 

2i2p*-2s2p4(*D)3s 

*P*  -  *D 

Mg  V 

136.128 

10 

2s  2p*  -  2s2p4(*D)3s 

*P*-»D 

Mg  V 

137.234 

60-3 

2p4-2p*(,P*)3s 

!D-'P* 

Mg  V 

137.414 

200 

2p4  -  2p*(,D’)3s 

g*P  -  5D’ 

Mg  v 

137.748 

700 

2p4  -  2p,(,D*)3s 

g*P-*D’ 

Mg  \ 

137.880 

600 

2p4-2p*(,D*)3s 

g*P  -*D' 

Mg  ' 

142.933 

600 

2p4  -  2p,(,D’)3s 

■D-'D* 

Mg  V 

145.485 

500 

2p4-2p‘(‘P*)3s 

‘S-'P* 

Mg  v 

146.083 

600 

2p4  -  2p*(4S”)3s 

g*F*-«S* 

Mg  V 

146.464 

500 

2p4-2p‘(4S*)3s 

g*l*-*S* 

Mg  V 

146  671 

400 

2p4-2p‘(4S*)3s 

g*P  -‘S' 

Mg  V 

147.252 

300 

2p4  -  2p,(,P“)3s 

>S  -  8P"  ? 

Mg  V 

152.019 

1G 

2s  2p*  -  2s  2p4  (*P)  3s 

ip-_.p 

Mg  V 

152.149 

300 

2s2p»-2s2p4(4P)3s 

*p-.ip 

Mg  V 

152.384 

100 

2s2p*-2s2p4(4P)3s 

ip*  *P 

Mg  V 

152.527 

100 

2s2p*-2s2p4(4P)3s 

ip*-‘P 

Mg  V 

152.591 

lOd 

2s  2p*  -  2s2p4(4P)  3s 

*P“-*P 

Mg  V 

251.600 

100 

2s‘2p4-2s2p‘ 

g*P-‘P"  ? 

Mg  V 

276.581 

1000 

2s»2p4-2s2p‘ 

>D-‘P° 

Mg  V 

312.311 

1000 

2s*  2p4  -  2s  2p* 

>S-*P° 

Mg  V 

351.089 

850 

2s*2p4-2s2p* 

er- P-*P* 

Mg  V 

700 

2s*2p4-2s2p8 

g*p->p° 

Mg  V 

1000 

2s*2p4-2s2p* 

g»p..r 

Mg  V 

650 

?s*2p4  -?s2p5 

R*P-*P" 

Mr  V 

354  223 

700 

2s!2p4  -  2s  2p4 

g*p-*r 

Mg  V 

355.326 

850 

2s*2p4-  2s2p* 

g»p-jp° 

MAGNESIUM  VI  (Mg*+),  Z  =  12 
Ground  State  ls22s22p3  4SJ/2  (7  electrons) 
Ionization  Potential  1  504  300  cm-1;  186.50  eV 


Mg  VI 


Mg  VI 


Ekaoi 

Wsvekaglk 

M|  VI 

79.817 

200 

Mg  VI 

79.830 

400 

Ms  VI 

79.S57 

400 

Mg  VI 

80.032 

200 

Mg  VI 

80.075 

200 

Mg  VI 

80.563 

100 

Mg  VI 

80.724 

10 

M*  VI 

80  930 

200 

Mg  VI 

81.106 

300 

Mg  VI 

82.238 

200b 

Mg  VI 

82.475 

100 

Mg  VI 

82.853 

100 

Mg  VI 

83.403 

400b 

Mg  VI 

83.519 

300b 

Mg  VI 

83.560 

200b 

Mg  VI 

84.745 

2C0d 

Mg  VI 

85.153 

10b 

Mg  VI 

85.577 

200 

Mg  VI 

85.622 

300 

Mg  VI 

86.807 

200 

Mg  VI 

87.406 

10 

Mi*  VI 

88  827 

200 

fjg  VI 

88.952 

200 

■Ag  V! 

89.021 

10 

Mg  VI 

89.649 

10 

Mg  VI 

90.897 

600b 

Mg  VI 

92  964 

100b 

Mg  VI 

93.109 

100b 

Mg  VI 

93.493 

300 

Mg  VI 

95.385 

400b 

Mg  VI 

95.421 

400b 

Mg  VI 

95.483 

500b 

Mi  VI 

95.637 

300b 

Mg  VI 

95.675 

300 

Mg  VI 

95.803 

200 

Mg  VI 

96.085 

100b 

Mg  VI 

96.159 

100 

Mg  VI 

96.240 

100 

Mg  VI 

96.256 

200 

Mg  VI 

96.303 

200 

Mg  VI 

96.388 

100 

Mg  VI 

96.467 

10 

Mg  VI 

96.670 

200 

Mg  VI 

1  }>.7(M 

200 

Mg  VI 

\  %,79? 

100 

Mg  V! 

96  85  ? 

100 

Mg  VI 

96.903 

10 

Mg  VI 

96.939 

400 

Mg  VI 

96.973 

400 

Mg  VI 

97.251 

500 

Mg  VI 

97.278 

500 

Mg  VI 

98.508 

300 

Mg  VI 

98  983 

400b 

Mg  VI 

99.025 

200b 

Mg  VI 

99.279 

400 

Mg  VI 

99.333 

400 

Mg  VI 

99.713 

300 

Mg  VI 

99.738 

300 

Mg  VI 

100.702 

500 

Mg  VI 

100.904 

400 

Mg  VI 

101.508 

200d 

Mg  VI 

101.556 

300 

Mg  VI 

102.189 

500 

Mg  VI 

102.239 

500 

Mg  VI 

104.519 

300 

127 


t^m ii 

CmlipnliM 

IdlRSCU 

1 

i 

2p*  -  2p,(*pr'4d  | 

2p*-2p*<!3'>4i  I 

2r*-?.p*»-P)4d  1 

2p*  -  2p*(*P)4d 

2p*  -  2p*(*P)4d 

g* S’  - «P 
^S’-4P 

S'S'-*V 
g*S'  -  4D 
f 4  S* - 4D 

h-'h  S 
ik-3k  S 

s 

kk-vi 

3k  -9. 

>21 

>21 

>21 

>21 

52i 

2p*-2p*('D)4d 

2p*  -2p*l'D)4d 

2p*  -  2p*(‘D)4<l 

2p*  -2p*('D)4d 

2s  2p4  -  2s  2p*  (*S*)  5d 

*D“ - *S  7 

*->*-*P 

*D'-*D 

*D*-*F 

4P  -  4D” 

kk-Vi 

3k  -3k 

9.  -Si 
3k-3k 
3k-3k 

521  .Kl 

521 

521 

52! 

521 

2p*  -  2p*('D)4d 
;?*-2p*(5D)4d 

2p»-  2p*(*P)4d 
2p*-2p*(*P)4d 

2p*  -  2p*(;P)4s 

*P*-*S 
*P*  -  *D 
*D*  -  *F 
*D’  -  *F 
g4S’-4P 

3k- Vi 
3k-3k 
3k-3k 
3k-3k 
3k-3k 

S21 

S21 

S21 

S21 

S21 

2p*-2p*('D)4s 

2p*  -  2p*(*P)4d 

2s*  2p*  -  2»  2p*  (*D*)  3p 

2s*  2p*  -  2s2p*(*D")3p 

2p*  -  2p*('D)4s 

*D“-*D 

*D*  -  *F 
*D*  -  *F 
*P*  -*D 

3k-3k 

3k-3k 

3k-3k 

3k  3k 
■6-3k 

S21 

S21 

S21 

S21 

S21 

2p*-2p*(*P)4s 

2s2p4  -  2s2p*(*S’)4d 
2s2p4-2s2p*(*S")4d 
2s2p4-2s2p*(*S“)4d 

2p*  -  2p*(*P)4s 

*D'-*P 

4P  4D‘ 

4P  -  4D° 

4P  -  4D* 

*P‘  -  *P 

3t-3k 

3k-3k 

3k-3k 

>6-3k 

3k-3k 

S21 

S21 

S21 

S21 

S21 

i 

2s*2p*-2s2p*(*S*)3p 

2s  2p4  -  2s2p*(*S,')4s 

2s 2p4  -  2s2p*(‘S')4s 
2p‘-2p*(,S)3d 

2p*  -  2p‘(*I>)3d 

g4S*-4P 

4P-4S* 

4P-4S" 

*D°  -*D 
o4S*  4P 

3k-3k 
3t-3k 
3k-3k 
3k-3k 
3k- V. 

S21 

S21 

S21 

S21 

S21 

2p*-2p*(*P)3d 

2p*-?p*(*P)3d 

2p*-2p*(*P)3d 

2pt-2p*(*P)3d 

2p»-2p*(,D)3d 

g4S° - 4P 
g4S°-4P 
g4S” - 4D 
g4S* - 4D 
*D*  -  *S 

!3k-3k 

l3k-3k 

3k-3k 

3k-3k 

3k-3k 

S21 

S21 

S21 

S21 

S21 

2p*-2p*('S)3d 

2s  2p4  -  2s2p*(*D°)  3d 

2s  2p4  -  2s  2p*(*D*)3d 
2p*-2p*('D)3d 

2p*  -  2p*(*D)3d 

*P° -*D 

4P-4S° 

4P  -  4D° 

*D°  -  *P 
*D°  -  *P 

3k  3k 
3k  -  3k 
3k  -3k 
3k  -  3k 
3k  -3k 

s:>.i 

S2I 

S2I 

S21 

S21 

2s2p4-2s2p*(*D”)3d 

2s 2p4  -  2s2p*(*D°)3d 

2s2p4  -Is2f  *(*D')3d 
:?2p4-2s2p*l*D°)3d 

2n  2p‘  -  2s  2p*  (*D° )  3  d 

4P  -  4D° 

4P  4D° 

4P  -  4?° 

4P-4P° 

4P  -  4P° 

3k  -  3k 
Vi  -  3k 
3k  -  3k 
3k  -  3k 
3k-3k 

S21 

S21 

S21 

S21 

S  21 

2s  2p4  -  2s  2p*  (*D°)  3d 
2s2p4-2s2p»(*D°)3d 
ip*-7VH'D)M 
2p*-2p*('D)3d 

2p*  -  2p*('D)3d 

4P  4P° 

<p  .  4p" 

*D°  -  *D 
*D°  -  *D 
*D°  *F 

3k  -  3k 
V«-3k 
3k  -  3k 
3k  -  3k 
3k  -  3k 

S21 

S21 

S21 

S21 

S21 

2p*  -  2p*('D)3d 

2p*  -  2p*('D)3d 
2p’-2p*(‘0)3d 

2p*  -  2p*('D)3d 
2p*-2p*(*P)3d 

*D°  -  *F 
*P°  -  *S 
*P°-*P 

tp° . *p 

*D°  -  *D 

3k  % 
3k  -  Vi 
3k  -  3k 
Vi-Vi 
3k  -3k 

S21 

S21 

S21 

S2i 

S21 

2p*-2p*(*P)3d 

2p*  -  2p*(‘D)3d 
2p*-2p*('D)3d 

2p*  -  2p*(*P)3d 

2p*  -  7p*(*P)3d 

*D°  -  *D 
*P° - *D 
-o 

*D“  -  *F 
<D’  -  *F 

3k  -  3k 
3k  -  3k 
3k  -3k 
3k  -3k 
3k-3k 

S21 

S21 

Sil 

S21 

S21 

2p*  -  2p*  v*P)3d 
2p*-2p*(»P)3d 
2p*-2p*(*P)3d 

2pJ  -  2p*(*P)  3d 

2p*  -  2p*(’P)3d 

•D”  -  *P 
*D°  -  *P 
»p° - »D 
sp°  -  »D 

£p°  .  Ip 

3k  -  Vi 
3k  -3k 
3k  -  3k 
Vi  -3k 
Vi  -  V 

S21 

S21 

S21 

S2! 

S21 

.  — - -  - - - - 
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Mg  VI 


Mg  VU 


MAGNESIUM  VII  (Mg*+),  Z  =  12 
Ground  State  ls*2s*2p*  *P0  (6  electrons) 
Ionization  Potential  1  814  300  cm-1;  224.94  eV 


Mg  VII 


Element 

Wavekagth 

Inteatity 

Mahiplet 

■ —  i  i  r  ■■  ■- 

Coafig'jralioo 

Term 

ran 

References 

Mg  VII 

58.316 

10 

2s*  2p*  -  2s  2p* (4P)  5p 

2-3 

S21 

Mg  VII 

59.640 

1 

2s2p*-2s2p*(4P)6d 

*S'  -*P 

2-3 

S21 

Mg  VII 

60.138 

10 

2p*-2p6d 

r* p-*p* 

2-2 

S21 

Mg  VII 

6?  166 

lOd 

2s  2p*  -  2s2p*(4P)5d 

»s*  -  *P 

2-3 

S21 

Mg  VII 

62.615 

10 

2p*  -  2p5d 

?*P-*P* 

1-2 

S21.KS 

Mg  VII 

62.6% 

100 

2p*  -  2p5d 

r*P-*P* 

2-2 

S21 

Mg  VII 

63.3% 

lOOd 

2s*2p*  -  2s2p*(4P)4p 

/*P-*D’ 

2-3 

S21 

Mg  VII 

64.122 

200 

2p*  -  2p5d 

>D-‘F* 

2-3 

S21 

Mg  VII 

64.377 

100b 

2p*  -  2p5d 

'  >1)-  'D* 

2-2 

S21 

Mg  VII 

66.788 

10 

2s2p*-2s2p*(4P)5d 

!0*-*F 

3-4 

S21 

Mg  VII 

67  453 

10 

2s  2p*  -  2s2p*(4P)4d 

*S“  -  *P 

2-1 

S2I 

Mg  VII 

67  470 

lOOd 

2s2p*-2s2p*(4P)4d 

*S‘-*P 

2-2 

S2I 

Mg  VII 

67.497 

200 

2s2p*-2s2p*(4P)4d 

*S’  -  »P 

2-3 

S21 

Mg  VII 

67.993 

lOOd 

2p*  -  2p4d 

r*P-*P* 

1  -2 

S21 

Mg  VII 

68.064 

200 

2p*-2p4d 

?*P-*P* 

2-2 

S21 

Mg  VII 

68.100 

200 

2p*  -  2p4i 

g*P  -  *D" 

1-2 

S21 

Mg  VII 

68.144 

300d 

2p*  -  2p4d 

r*P  -  *D* 

2-3 

S21 

Mg  VII 

68.352 

20C 

2s2p,-2s2p*(*D)4d 

*D-  -  *F 

3-4 

S21 

Mg  VII 

69.615 

300b 

2p*  -  2p4d 

'D-‘F* 

2-3 

S2I 

Mg  VII 

69.900 

10 

2s  2p*  -  2s  2p*(4P)4s 

*S°-*P 

i-3 

S21 

Mg  VII 

70.193 

too 

2p*  -  2p4d 

•D-  ‘D° 

2-2 

S21 

Mg  VII 

71 .786 

100 

2p*  -  2p4d 

•S  -  ‘P’ 

0-1 

S2I 

Mg  VII 

72.546 

10b 

2s2p*-2s2p*(4P)4d 

*D’  -  *D 

3-3 

S21 

Mg  VII 

72.787 

100 

2»2p*-2s2p*(4P)4d 

iD* -iF 

3-4 

S21 

Mg  VII 

72.852 

10 

2s  2p*  -  2s2p*(4P)4d 

*D“  -  *F 

2-3 

S21 

Mg  VII 

72.8% 

Id 

2s2p*-2s2p*(4P)4d 

*D°  -  *F 

1  -2 

S21 

Mg  VII 

73.112 

10 

2s2p*-2s2p*(4P)4d 

*D°  -  *P 

? 

3-3 

S21.K8 

Mg  VII 

75.975 

400 

2s*2p*-2s2p*(*D)3p 

■D-D” 

2-2 

S21 

Kfg  VU 

76.392 

300 

2s*  2p*  -  2s  2p*  (*D)  3p 

>D-‘F” 

2-3 

SZI 

Mg  VII 

77  033 

100 

2s*2p*-2s2p*(*D)3p 

g*P  -  *D° 

1-2 

S21 

Mg  VII 

77.144 

200 

2s*2p*-2s2p*(*D)3p 

g*P  -  *D° 

2-3 

S2I 

Mg  VII 

78.376 

10 

2s*2p*-2s2p*(4P)3p 

g*P-*P° 

? 

0-1 

S21.K8 

Mg  VII 

78.405 

(0 

2s*2p*-  2s2p*(‘P)3p 

yip.sp- 

1-2 

S21 

Mg  VII 

78.521 

'00 

2s*2p*-2s2p*(4P)3p 

g*p  *p° 

2-2 

S21 

Mg  VII 

79.131 

500 

2s*2p*-2s2p*(4P)3p 

g*P  -  *D° 

1  -2 

S21 

Mg  VII 

79.168 

500 

2s*2p*-2s2p*(4P)3p 

g’P  -  *D° 

2-3 

S21 

Mg  VII 

79.248 

100 

2s*2p*-2s2p*(4P)3p 

g’P  -  *D° 

2-2 

S21 

Mg  VII 

81.024 

100 

2s*2p»-2s2p*(4P)3p 

g*P-*S° 

1-1 

S21 

Mg  VII 

81.133 

300 

2s*2p*  -  2s2p*(4P)3p 

g*P-*S0 

2-1 

S21 

Mg  VII 

82.940 

400 

2s  2p*  -  2s  2p*(4P)  3d 

*S°  -  *P 

2-1 

S21 

Mg  VII 

82.969 

4C0 

2s2p*-2s2p*(4P)3d 

*S° - »P 

2-2 

S21 

Mg  VII 

83.015 

500d 

2s2p*-2s2p*(4P)3d 

SS°  -  *P 

2-3 

S21 

Mg  VII 

83.403 

400b 

2s2p*  -  2s2p*(4P)  3d 

5S° - *D 

2-3 

S21 

Mg  VII 

83.519 

300b 

2p*  -  2p3d 

g*P-*P" 

0-1 

S21 

Mg  VII 

83.560 

200b 

2p*  -  2p3d 

g*P  -  *P° 

1  -0 

S21 

Mg  VII 

83.587 

200 

2p*  -  Ip  3d 

g*P-*P" 

1-1 

S21 

Mg  VII 

83.635 

10 

1',*-  2p3d 

g*P  -  *P” 

1  -2 

S21 

Mg  VII 

83  716 

300 

2p*  -  2p  3d 

g*P-*P° 

2-1 

S21 

Mg  VII 

83.766 

500 

2p*  -  2p3d 

gsp  sp. 

2-2 

S21 

Mg  VII 

83.910 

300 

2p* - 2p3d 

g*P  •  *D° 

0-1 

S21 

Mg  VII 

83.959 

400d 

2,i*-2p3d 

g*P  -  *D° 

1  -2 

S21 

Mg  VII 

84.025 

500 

2n*-2p3d 

g’P  ■  *D° 

2-3 

S21 

Mg  VII 

84.087 

300b 

2ps  -  2p3d 

g*P-*D" 

2-2 

S21 

Mg  VII 

84.189 

to 

2s 2p*  •  2s2p*(*D)3d 

*D°  Y 

3-2 

S21 

Mg  VII 

84.642 

500 

2s2p*-2s2p*(*D)3d 

*D  *F 

3-4 

S21 

Mg  VII 

85.336 

10 

2p*  -  2p3d 

>D-'P° 

2-1 

S21 

Mg  VII 

85.407 

700 

2p*  -  2p3d 

iD-'F” 

2-3 

S21 

Mg  VII 

86.032 

200d 

S2I 

Mg  VII 

86.147 

10 

2s2p*-2s2p*(*D)3d 

5P°  -  *S 

? 

2-1 

S21.K8 

Mg  VII 

86.762 

100 

2p*-2p3d 

*D-*D° 

? 

2-3 

S21.K8 
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Mg  VII 


Element 

Wavelength 

loteniity 

Muhipkt 

Configuration 

Term 

i  tm 

References 

ll|  VII 

Mg  VII 
M|  VII 
Mg  VII 
Mg  VII 

87.131 

87.175 

87.722 

87.767 

87.889 

500d 

400d 

600 

400 

500 

2s2p»-2fi2p*(*D)3d 

2s2p*-2s2p*(*D)3d 

2p*-2p3d 

2s2p»-2s2p»(*D)3d 

2p*  - 2p3d 

*P* - *D 
*P* - *D 
■D  -  'D* 

ap*.ap 

■D-3F 

2-3 

1-2 

2-2 

2-3 

2-2 

S2I 

S21 

S21 

S21 

S21 

Mg  VII 
Mg  VII 
Mg  VII 
Mg  VII 
Mg  VII 

88.680 

89.407 

89.448 

89.476 

90.338 

600 

200 

2C0 

10 

100 

1 

! 

2p*-2p3d 

2s2p*-2s2p*(4P)3d 

2a  2p*  -  2s2p*(4P)3d 

2a  2p*  -  2s2p3(4P)3d 
2p*-2p3d 

*S  -  *P* 
5D*  -*D 
3D* -*D 
3D*  -  3D 
■S-3D* 

? 

0-1 

3-3 

2-2 

1  -1 
0-1 

S2! 

S21 

S21 

S21 

S21.K* 

Mg  VII 
Mg  VII 
Mg  VII 
Mg  VII 
Mg  VII 

90.706 

90.815 

90.897 

91.302 

91.460 

400 

300 

600b 

lOd 

lOd 

1 

2s  2p*  -  2s  2p*  (4P)  3d 

2s2p*  -  2s2p*(4P)3d 

2s  2p*  -  2s2p*(4P)3d 
2s2p*-2s2p*(*P)3s 

2s  2p»-  2s  2p»(4P)  3d 

*D*  -  *F 
*D*  -  3F 

3D*  -  3F 
*S*  -  *P 

3D*  -*P 

? 

3-4 

2-3 

1  -2 
2-2 
2-1 

S21 

S21 

S21 

S21.K* 

S2I 

Mg  VII 
Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

91 .573 
92.256 
92.503 
92.898 
92.934 

100 

300 

10 

200 
j  200 

2s2p*-2s2p*(4P)3d 

2s  2p*  -  2s2p*(*D)3d 

3D*-*P 
■D"  -  >F 

3-2 

2-3 

S21 

S2I 

2s  2p*  -  2s  2p*  (*D)3d 

2s  2p*  -  2s2p3(4P)3d 
2s2p*-2s2p*(4P)3d 

■D*-»S 

ap».aD 

3P° -*D 

? 

2-1 

2-3 

1  -2 

S2I.K* 

S21 

S21 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

92.964 

94.043 

94.174 

94.276 

95.027 

100b 

400b 

300 

200b 

400 

2s  2p*  -  2s2p*(4P)3d 

2s  2p*  -  2s  2p*(4P)3s 

2s  2p*  -  2s  2p*(4P)  3s 

2s2p*  -  2s2p*(4P)3s 

2s2p3-  2s2p*(*D)3s 

3D 

3S°  -  *P 
aS».ap 

3S°  -  3P 

3D"  -  3D 

0-1 

2- 3 
2-2 
2-1 

3- 3 

S21 

S2I 

S21 

S21 

S21 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

95.089 

95.139 

95.233 

95.249 

95.385 

10 

100 

100 

200 

400b 

2s  2p*  -  2s2p*(4P)3d 

2s2p*  -  2s2p*(4P)3d 
2s2p3-2s  2pJ(4P)3d 

2p*  -  2p3s 

2p®  -  2p3s 

3r  -  »P 
3P”-3P 
sp’.ap 

g3P-3P” 

gsp.apo 

1  -0 
0-1 
2-2 
1-2 
0-1 

S2I 

S21 

S2I 

S21 

S21 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

95.421 

95.483 

95.556 

95.637 

96.019 

400b 

500b 

100b 

300b 

200b 

2p*-2p3s 

2p*- 2p3s 

2p*-  2p3s 

2p3-2p3s 

2s2p3-2s2p»(3D)3d 

*3P-’P° 

gJP-3P” 

gap.ap- 

gSp-Sp" 

,P°->D 

2-2 

1  1 

1  -0 
2-1 

1  -2 

S2I 

S21 

S2I 

S2I 

S21 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

98.032 

98.983 

100.374 

100  421 
101.956 

300 

400b 

100 

100 

200 

2p4-2p3s 

2s2p*-2s2p*(,D)3s 

2s2p*  -  2s2p*(4P)3d 
2s2p3-2s2p3(4P)3d 

2s  2p3  -  2s2p*(4P)3s 

>D-‘P° 

3P°  -  *D 
>D°-3D 
>D°  -  3D 
3D“-»P 

? 

? 

2-1 

2- 3 
2-2 
2-1 

3- 2 

S2I 

S21 

S2I.K8 

S2I.K8 

S21 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

102.053 

102.138 

102.471 

102.906 

103.743 

10 

100 

300 

300 

10 

2s 2p3  -  2s2p3(4P)3d 

2s  2p3  -  2s2p*(4P)3s 

2p*  -  2p3s 
2s2p*-2s2p»(4P)3d 

2s2p»-  2s2p»(4P)3d 

>D°-3F 
3D°-3P 
‘S  -  'P° 

'D°  -  3P 

3S°  -  3P 

? 

? 

2-3 
2-1 
0-1 
2-1 
i  - 1 

S2I.K8 

S21 

S21 

S21,K8 

S21 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

103.859 

105.159 

106.524 

106.707 

106.809 

10 

100 

200d 

100 

10 

1 

2s2p*-2s2p>(4P)3d 

2s2p3-2s2p3(3D)3s 

2s 2p3-  2s2p3(4P)3s 

2s  2p3  -  2s2p3(4P)3s 

2s  2p3-  2s2p3(4P)3s 

3S°-»P 
'D0  -  'D 

3P° - 3P 
3P,-3P 

3P° - 3P 

1  -2 
2-2 
2-2 
2-1 

1  -0 

S2i 

S21 

S21 

S2I 

S21 

Mg  V!I 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

110.121 

111.984 

112.135 

112.269 

276.145 

10b 

lOd 

10 

1 

200 

2s2p3-2s2p»(3D)3s 

2s2p3  -  2s32p3p 

2s  2p3  -  2s22p3p 

2s 2p3-  2s*2p3p 
2s-,?p',-2s2p3 

■P* - ’D 
3D°-3P 
3D°-»P 

3D°  -  3P 
^’P-’S” 

1  -2 
3-2 

2  1 

1  -0 
0-1 

S2I 

S21 

S21 

S21 

521 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

277.007 

278.406 

280.744 

319.016 

320.50 

300 

400 

300 

400d 

2s32p3-2s2p3 

2s3  2p3  -  2s  2p3 

2s3  2p3  -  2s2p3 

2s3  2p3  -  2s  2p3 

2s»2p3-2s2p3 

g3P-»S° 

g3P-3S° 

>D  -  ’P” 
■D-'D° 
'S-‘P° 

1  - 1 

2-1 

2-1 

2-2 

0-1 

521 

521 

521 

521 

FS 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

Mg  VII 

321.00 

323.29 

363.770 

65.230 

•>67.679 

10 

200d 

400d 

2s  2p3  -  2p4 

7s2p3-2p4 

2s32p3-2s2p3 

2s=2p3-2s2p3 

2s*  2p*-  2s  2P3 

3D°  -  3P 

3D°  -  3P 
g3P  -  3P° 
g3P-3P° 
f’rp  -  3P° 

2-1 

3-2 

0-1 

1  -2 
2-2 

F6 

F6 

521 

521 

521 
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Mg  VII 


Mg  VIII 


A 


Coaficvrrtioo 

Term 

2s2p*-2p4 

*p*-»p 

2s  2p*  -  2p4 

>p*-*p 

2$2p*  -  2p4 

2s*2p*-2s2p* 

g*P-«D‘ 

2»*2p*  -  2i2p* 

f*P-*D* 

2s‘2p«-2s2p* 

f*P-*D* 

2i*2p*-2i2p> 

r» P-*D‘ 

2s2p*-2p4 

■D’-'D 

2s  2p*  -  2p4 

»S*  -  »P 

2s2p*-2p4 

>S"  -  *P 

2s2p“-2p4 

»S«.»p 

2s2p*-2p4 

■P*  -  *D  j 

i 

i 

i  -  j 

References 

2-1 

F6 

2-2 

F6 

1  -0 

F6 

0-1 

S2I 

1  -2 

S21 

2-2 

S21 

2-3 

S2I 

2-2 

Fo 

1  -0 

F3 

1  - 1 

F3 

1-2 

F3 

1  -2 

F3 

MAGNESIUM  VIII  (Mg7+),  Z  =  12 
Ground  State  lss2s*2p  2PJ/a  (5  electrons) 
Ionization  Potential  2  144  700  cm  265.90  eV 


Element 

Wavelength 

Intensity 

MulUplct 

ConfiguraLon 

Term 

WWW 

References 

Mg  VIII 

50.219 

20 

2s*2p  -  2s2p(*P°)5p 

g2P°  -  *D 

— 

44-44 

H7 

Mg  VIII 

50  386 

20 

2s*2p  -2s 2p(*P°)5p 

g.p"..p 

44-44 

H7 

Mg  VIII 

51  040 

10 

2s  2p*  -  2s  2p  (*P°)6d 

4P  -  4P° 

46-44 

H7 

Mg  VIII 

51.098 

40 

2s2p*  -  2s2p(*P°)6d 

4P  -  4D° 

44-44 

H7 

Mg  VIII 

51.389 

20 

2p  -  6d 

g2P° -3D 

44  -44 

H7 

Mg  VIII 

5I.4'9 

40 

2p-6d 

g2 P° - *0 

44-44 

H7 

Mg  VIII 

52.395 

10 

2s2p*  -  2p«(3P)4p 

4P  -  4D° 

44-44 

S20 

Mg  VIII 

52  628 

40 

2s2p*  -2s2p('P")5d 

>D  -  *D° 

44-44 

H7 

Mg  VIII 

52.692 

80 

2s2p*-23  2p(,P")5d 

*D  -  *r 

44  -'U 

H7 

Mg  VIII 

53.438 

20 

2s 2p*-  2s2p(1P°)5d 

4f>  _  4p° 

44 .<* 

H7 

Mg  Vill 

53.484 

lOd 

2s2p,-2s2p(*P”)5d 

4P  -  4D° 

44 -44 

S20 

Mg  VIII 

53.512 

lOOd 

2s2p*-2s2p(JP”)5d 

4P  -  4D° 

44-44 

S20 

Mg  VIII 

53.744 

10 

2s  2p*  -  2s  2p  (sP°)6d 

*D  -  *F° 

44-44 

H7 

Mg  VIII 

53.812 

10 

2p-5d 

g«P“->D 

44-44 

S20 

Mg  VIII 

53.905 

100 

2p-5d 

g*P°  -  *D 

44-44 

S20 

Mg  VIII 

54.853 

60 

2s*2p  -  2s2p(*P°)4p 

g*P°  -  *D 

54-44 

H7 

Mg  VIII 

54.886 

100 

2s*2p  -2s2p(*P”)4p 

g*P° - *D 

44-44 

S20 

Mg  VIII 

55.222 

IOd 

2s*2p  -  2s2p(*P°)4p 

?*P° - *P 

44-44 

S20 

Mg  VIII 

56  358 

lOd 

2s2p*-2s2p(3P°)5d 

*D  -  *F° 

44-44 

S20 

Mg  VIII 

56.403 

IOd 

2c  2p3  2s2p(*P°)5d 

*D  -  *F° 

44-44 

S20 

Mg  VIII 

57.590 

10 

2s 2p*  -  2s2p('P°)4d 

>D  -  *D° 

44-44 

S20 

Mg  VIII 

57.736 

100 

2s  2p*  -  2s  2p(‘P”)4d 

*D  -  *F° 

44-44 

S20 

Mg  VIII 

58.537 

IOd 

2s 2p*-  2s2p(,P°)1d 

4P .  «p" 

44-54 

S20 

Mg  VIII 

58.614 

200d 

2s2p* -2s2p(*P°)  )d 

4P  -  4D° 

44-44 

S20 

Mg  VIII 

58.667 

300d 

2s 2p*  -  2s2p(*P°)4d 

4P  -  4D° 

44  -  44 

S20 

Mg  VIII 

59.038 

200 

2p  ■  4d 

g*P° - *D 

44-44 

S20 

Mg  VIII 

59.153 

300 

2p  -  4d 

gV’-*D 

44-44 

S20 

Mg  VIII 

60.316 

40 

2s2p*  -  2s 2p(*P°)4s 

4P  -  4P° 

44-44 

H7 

Mg  VIII 

60.384 

10 

2s2p3-2s2p(3P°)4s 

4P  -  4P° 

44-44 

S20 

Mg  VIII 

60.806 

10 

2p  -  4s 

g2  P°  -  *s 

44-44 

S20 

Mg  VIII 

61 .891 

200 

2s  2p*  -  2s2p(’P°)4d 

*D  -  *F° 

44-44 

S20 

Mg  VIII 

61.964 

100b 

2s2p*  -  2s 2pi'P°)4d 

3D  -  *F° 

44-44 

S20 

Mg  VIII 

62.291 

10 

2s2p*-2s2p(*P°)4d 

*D  -  *D° 

44  -44 

S20 

Mg  VIII 

64.246 

10 

2s*2p-  2s2p('P\>3p 

g*P° - *S 

•4-44 

S20 

Mg  VIM 

64.377 

100b 

2s*2p  -  2s2p('P°)3p 

s’P'-’S 

44  -  44 

S20 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  A1  Si  P  S  C!  Ar  K  C3  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  8r  Kr 


Mg  vm 


Mg  vm 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Tens 

MSB 

References 

Mg  VIII 

64.488 

lOOd 

2s*2p  -2s2p('P*)3p 

,»p*.tp 

Vi-Vi 

S20 

Mg  VIII 

64.518 

lOOd 

2s*2p  -  2s2p('P*)3p 

,»p*.ip 

■6  -  Vi 

S20 

Mg  VIII 

64  635 

200 

2s*2p  •  2s2p('P")3p 

g*P*-*P 

*  -Vi 

S20 

Mg  VIII 

64.702 

200 

2s*2p  -  2s2p(*P")3p 

g’P* • *D 

Vi-Vi 

s» 

Mg  VIII 

64.811 

10 

2s2p*-2p1(,P)3p 

4P-4S* 

Vi  -% 

s» 

Mg  VIII 

64.878 

100 

2s  2p*  -  2p*(*P)3p 

4P-4S’ 

% 

S20 

Mg  VIII 

65.735 

100 

2s2p*-2p*(,P)3p 

4P-4P* 

•h 

$20 

Mg  VIII 

65.806 

2C0 

2*2p*  -  2p*(,P|3p 

4P-4P* 

S» 

Mg  VIII 

66.069 

300 

2s  2p*  -2p*(*F)3p 

4P-4D* 

%  ■% 

S20 

Mg  VIII 

67.731 

40% 

2s 2p*  -  2p*(’D)3p 

*D  -  *D’ 

% 

S20 

Mg  VIII 

68.450 

100 

2s*2p  -  2s2p(*P*)3p 

g*r-*s 

S2C 

Mg  VIII 

68.550 

100 

2s2pi*  -  2p*('D)3p 

*D  -  *F* 

S20 

Mg  VIII 

68.580 

10 

2s 2p*  -  2p,(’D)3p 

‘D-*F* 

$20 

Mg  VIII 

68.606 

200 

2s*2p-2s2p(sP*)3p 

J'P'-'S 

•h  -Vb 

S20 

Mg  VIII 

69.327 

10 

2s  2p*  -  2p,(’P)3p 

*D  -  4S* 

? 

*  ■  % 

S21.K8 

Mg  VIII 

69.413 

400b 

2s*2p  -  2s2p(*P*)3p 

g*P*  -  *D 

■4 

S20 

Mg  VIII 

69  467 

500b 

2s»2p-2s2p(,P*)3p 

j«P*-»D 

S70 

Mg  VIII 

69.577 

100 

2s*2p  -2s2p(1P")3p 

g»P“-»D 

S20 

Mg  VIII 

70.953 

100 

2s’2p  -2s2p(,P*)3p 

g*r  -»P 

Vh -% 

S20 

Mg  VIII 

71.007 

200d 

2s*2p  -  2s 2p(*P*)3p 

g’p* - *p 

•4  -Vi 

S20 

Mg  VIII 

71.:. 8 

300 

2s*  2p  -2s2p(*P“)3p 

g*r  -  »p 

Vi-% 

S20 

Mg  VIII 

71.168 

100 

2s*2p-2s2p(,P‘,)3p 

j,»P".Sp 

Vi-Vi 

S20 

Mg  VIII 

71 .454 

100 

2p*  -  2s2p(*P")4p 

4S* - *P 

7 

Vi-Vi 

S21.K8 

Mg  VIII 

72.027 

300b 

2s  2p*  -  2p*('D)3p 

jp  tD3 

%  -Vi 

S20 

Mg  VIII 

72.546 

10b 

2s  2p* -2s2p('P°)3d 

*D  -  ,P° 

Vi  -Vi 

S20 

Mg  VIII 

72.684 

lOOd 

2s  2p*  -  lj2p('P")3d 

*D  *D° 

Vi-Vi 

S20 

Mg  VIII 

73.250 

400 

2s  2p* -2s2p(1P°)3d 

>D-’F 

Vi  -  74 

S20 

Mg  VIII 

73.710 

10 

2s  2p*  -  2s2p('P")3s 

4P  -  *P° 

7 

■4  -  >4 

S21.K8 

Mg  VIII 

73.773 

10 

2s  2p*  -  2s2f)('P°)3s 

4P  -  IP° 

7 

Vi  -  Vi 

S21.K8 

Mg  VIII 

73.825 

100 

2s  2p*  -  2s  7  p  (*P“)  3d 

4P-4P“ 

Vi-Vi 

S20 

Mg  VIII 

73.862 

200 

2s  2p*  -  2s  2p  (*P")  3d 

«p.«P” 

Vi-Vi 

S20 

Mg  VIII 

73.890 

100 

2s2p,-2s2p(1P")3d 

4P  •  4P° 

Vi-Vi 

S20 

Mg  VIII 

73.927 

100 

2s2p*-2s2p(,P")3d 

4p  _  4p° 

Vi-Vi 

S20 

Mg  VIII 

73.931 

200 

2s  2p*  -  2s  2p  (*P”)  3d 

4P-4P° 

Vi-Vi 

S20 

Mg  VIII 

74.021 

300 

2s  2p*  -  2s  2p  (JP°)  3d 

4p  .  4p° 

Vi-Vi 

S20 

Mg  VIII 

74.274 

200b 

2s2p*  -2s2p(*P°)3d 

4P-4D° 

Vi-Vi 

S20 

Mg  VIII 

74.319 

300b 

7s  2p’-  2s2p(,P°)3d 

4P  -  'D° 

Vi-Vi 

S20 

Mg  VIII 

74.366 

400b 

'.s2p,-2s2p(sP")3d 

4P  4D° 

Vi -Vi 

S20 

Mg  VIII 

74.411 

100b 

2s2p*  -  2s2p(*P”)3d 

«p .  «n° 

Vi-Vi 

$20 

Mg  VIII 

74.676 

100 

2p5  -  2ps(‘D)3d 

'S°-2P 

? 

Vi-Vi 

S21.K8 

Mg  VIII 

74.858 

600 

2p  -  3d 

g*P“  -  *D 

14  -  Vi 

S20 

Mg  VIII 

75.034 

7u0 

2p  -  3d 

j1?'  -  *D 

Vi-Vi 

S20 

Mg  VIII 

76.199 

100 

2s2p*-2s2p(’P")3d 

sS  .  Jp» 

Vi-Vi 

S20 

Mg  VIII 

76.714 

100 

2p,-2p,(*P)3d 

4S°  4P 

Vi  ->4 

S20 

Mg  VIII 

76.740 

200 

2p*  -  2p*(*P)3d 

4S° - 4P 

Vi-Vi 

S29 

Mg  VIII 

76.788 

300 

2p*  -  2p,(’P)3d 

4S° - 4P 

Vi-Vi 

S20 

Mg  VIII 

77.405 

200b 

2s2p,-2s2p(1P°)3d 

*p .  tp° 

14-14 

S20 

Mg  VIII 

77.511 

100b 

2s2p,-2s2p(,P°)3d 

jp .  rp‘ 

Vi-Vi 

S20 

Mg  VIII 

77.572 

500 

2s2p*  -  2s2p(,P°)3d 

jp .  >D° 

■4  -Vi 

S20 

Mg  VIII 

77.671 

500 

2s  2p*  -2s2p('P°)3d 

*P  -  >D" 

Vi-Vi 

S20 

Mg  VIII 

77.737 

600b 

2ps  -  2p,('D)3d 

»D°  -  JF 

Vi  -  74 

S20 

Mg  VIII 

78.446 

600d 

2s2p,-2s2p(»P°)3d 

»D  -  JF° 

Vi-Vi 

$20 

Mg  VIII 

78.574 

600d 

2s  2p*  -  2s2p(3P°)3d 

JD  -  JF° 

Vi-74 

S20 

Mg  Vi!I 

79.695 

200 

2s  2p*  •  2s2p('P°)3s 

ID  -  *P" 

Vi-Vi 

S20 

Mg  VIII 

79.880 

200 

2p*  -2p*(*P)3d 

*D°  -  4P 

? 

Vi-Vi 

S21.K8 

Mg  VIII 

80.229 

400d 

2s  2p*  -  2s2p(*P°)  3d 

*D  -  *D° 

Vi-Vi 

S20 

Mg  VIII 

80.255 

400d 

2s  2p*  -  2s2p(sP°)  3d 

SD  -  *D° 

Vi-Vi 

S20 

Mg  VIII 

80.806 

10d 

2p*  -  2o,(,P)3d 

*D°  -  *D 

Vi-Vi 

S20 

Mg  VIII 

80.889 

100 

2p,-2p,(’P)3d 

*D"-*F 

Vi-Vi 

S20 

Mg  VIII 

81.304 

100 

2p*  -  2p*(*D)3d 

*P°  “  *P 

7 

Vi-Vi 

$20 

Mg  VIII 

81.368 

10 

2p*  -  2p’('D)3d 

*P° - 2P 

? 

Vi  -  >4 

S20 

Mg  VIII 

81 .732 

300 

2s2pJ  •  2s2p(,P°)3s 

«P .  «p» 

Vi  -  Vi 

S20 

Mg  VIII 

81.790 

200 

2s  2p*  -  2s2p(,P°)3s 

4p  .  4p° 

Vi-Vi 

S20 

Mg  VIII 

81.844 

400 

2s2p,-2s2p(*P°)3s 

4p  _  4p° 

Vi  Vi 

S20 

Mg  VIII 

81.943 

200 

2s2p*  -  2s2p(*P°)3s 

4p  .  4p° 

Vi-Vi 

S20 

132 


Mg  VIII 


Mg  VIII 


Element 

Wavelength 

Intensity 

MulUpiet 

Configuration 

Term 

>> 

References 

Mg  VIII 

81.979 

200 

2s2p*-2s2p(*P*)3s 

4P-4P* 

* 

S3) 

Mg  VIII 

82.238 

2s2p*-2s2p(*P*)3d 

*S  -  *P* 

Vi-Vi 

S3) 

Mg  VIII 

82.317 

2s  2p*  -  2s  2p  (*P*)  3d 

*S  -  lP* 

Vi-Vi 

S20 

Mg  VIII 

82.598 

20C 

2p  -  3s 

S 

Vi  -  Vi 

S20 

Mg  VIII 

82.709 

2p*  -2p*(’D)3d 

Vi -Vi 

S20 

Mg  VIII 

8T822 

2p  -  3s 

g‘P*-2S 

Vi-Vi 

S20 

Mg  VIII 

84.087 

300b 

2s  2p*  -  2s  2p  (’P*)  3s 

i- 

■ 

Vi-Vi 

S20 

Mg  VIII 

84.827 

lOd 

2p»-2p»(1P)?d 

Vi-Vi 

S20 

Mg  VIII 

84.919 

100 

2p»-2p*(*P)3s 

Vi-Vi 

S20 

Mg  VIII 

85.064 

10 

2p*  -  2p*(*P)3s 

4S*-4P 

1 

Vi -Vi 

STO 

Mg  VIII 

85.153 

10b 

2p*  -  2p*(*P)3s 

4S* - 4P 

l 

Vi-Vi 

S20 

Mg  VIII 

85.248 

200 

2p*-2p1(‘D)3s 

*D"  -  *D 

Vi-Vi 

S20 

Mg  VIII 

85.599 

mi'jm  i 

2s  2p*  -  2s2p(‘P")3s 

sp.sp* 

Vi-Vi 

S20 

Mg  VIII 

85.749 

400 

2s  2p*  -  2s2p(‘P")3s 

tp.sp* 

Vi-Vi 

S20 

Mg  VIII 

86.234 

100 

2s  2p*  -  2s  2p  (*P*)  3d 

ip.sD* 

Vi-Vi 

S20 

Mg  VIII 

86  359 

100 

2s  2p*  -  2s2p(*P“)3d 

*P  -  *D* 

Vi -Vi 

S20 

Mg  VIII 

86.417 

VTuTH  i 

2s2p*  -  2s2p(*P")3d 

sp.tD* 

? 

Vi -Vi 

S21.K8 

Mg  VIII 

86.440 

2s  2p*  -  2s2p(*P*)7d 

*P  •  4D* 

? 

ESI 

S21.K8 

Mg  VIII 

86.847 

2s2p*-2s2p(,P*)3s 

,D-,P* 

ESS 

S20 

Mg  VIII 

87.017 

100 

2s  2p*  -  2s2p(sP*)3s 

2D  -  *P* 

Vi -Vi 

S20 

Mg  VIII 

88.016 

200 

2p*  -  2s2p(,P")3p 

4S*-»P 

7 

Vi -Vi 

S21.K8 

Mg  VIII 

97  123 

lOOd 

2s  2p*  -  2s2p(*P')3s 

.s.sp« 

Vi  -Vi 

Si.) 

Mg  VIII 

92.324 

10 

2s  2p*  -  2s2p(,P°)3s 

1S-,P* 

Vi-Vi 

S70 

Mg  VIII 

93.650 

200d 

2p‘-2p*(,P)3s 

2P*-4P 

7 

Vi -Vi 

S21.K8 

Mg  VIII 

93.911 

10 

2s  2p*  -  2s2p(*P°)3s 

ip.sp" 

Vi-Vi 

S20 

Mg  VIII 

93.972 

10 

2p*  -  2p*(’P)3s 

2P”-4P 

? 

Vi-Vi 

S2I.KI 

Mg  VIII 

94.043 

400b 

2s  2p*  -  2s2p(,P°)3s 

ip.jp" 

Vi-Vi 

S20 

Mg  VIII 

94.276 

200b 

2s2p*  -  2s2p(1P°)3s 

sp  .  sp" 

Vi-Vi 

S20 

Mg  VIII 

97.465 

200 

2p‘-2s2p(‘P°)3p 

ip».jp 

Vi-Vi 

S2P 

Mg  VIII 

97.525 

10 

2p*  -  2s2p(1P")3p 

ipo.jp 

Vi-Vi 

S20 

Mg  VIII 

97.606 

200b 

2p»  2s2p(’P°)3p 

*P°  -  *13 

Vi -Vi 

S2u 

Mg  VIII 

97.686 

ldOb 

2p*  -  2s2p(‘P°)3p 

*P°  -  *D 

Vi-V, 

S20 

Mg  VIII 

100.519 

10 

2p*-2s2p(1P°)3p 

4S°  -  =? 

7 

Vi-Vi 

S21.K8 

Mg  VIII 

100.597 

200 

2p*  -2s2p(,P°)3p 

4S° - *P 

? 

Vi-Vi 

S2I.K8 

Mg  VIII 

269.295 

10 

2s2p('P°)3s  -  2s*5d 

*P°  -*D 

7 

Vi-Vi 

S22.K8 

Mg  VIII 

295.393 

10 

2s  2p(’P°)3s  -  2s’4d 

4P°  -  *D 

7 

Vi -Vi 

S22.K8 

Mg  VIII 

311.806 

lOd 

2s*  2p  -  2s  2p* 

g>P“-«P 

Vi-Vi 

S20 

Mg  VIII 

313.743 

lOOd 

2s*2p-2s2p* 

**P*-*P 

Vi-Vi 

S20 

Mg  VIII 

315.022 

20Cd 

2s’  2p  -  2s  2p* 

gip-.sp 

Vi-Vi 

S20 

Mg  VIII 

317029 

lOOd 

2s’ 2p  -  2s  2p* 

g»p°-»p 

-  Vi 

S20 

Mg  VIM 

335.230 

lOd 

2s,2p-2s2p* 

g*P° - *S 

Vi-Vi 

S20 

Mg  VIII 

339.007 

lOOd 

2s*  2p  -  2s  2p* 

g*P° - *s 

Vi-Vi 

S70 

Mg  VIII 

341.75 

2s  2p*  -  2p* 

2D  -  *P° 

Vi-Vi 

F3 

Mg  VIII 

342.07 

2s  2p*  -  2p* 

1D-*P° 

Vi-Vi 

F3 

Mg  VIII 

352.46 

2s  2p*  -  2p* 

4P-4S° 

Vi-Vi 

F3 

Mg  VIII 

353.86 

2s  2p*  -  2p* 

4P-4S° 

Vi-Vi 

F3 

Mg  VIII 

356.000 

10 

2s  2p*  -  2p* 

4P  -  4S° 

Vi-Vi 

S20 

Mg  VIII 

428.27 

2s2p*-2p* 

>D  ’D° 

% -Vt 

F3 

Mg  VIII 

430.467 

lOd 

2s*  2p  -  2s2pJ 

g*r  -  *d 

Vi -Vi 

S20 

Mg  VIII 

436.726 

lOOd 

2s*  2p  -  2s  2p* 

g*P”  -  *D 

Vi-Vi 

S20 

Mg  VIII 

44i.22 

2s  2p*  -  2ps 

2S  .  ip" 

Vt -Vi 

F’ 

Mg  VIII 

441.76 

2s  2p*  -  2p* 

JS  -  lp“ 

Vi-Vi 

F3 

Mg  VIII 

465  972 

10 

2s2p('P°)3d  -  2s2p(sP0)4p 

jp» .  id 

? 

Vi-Vi 

S22.K8 

M*  VIII 

485.13 

2s  2p2 - 2p3 

2P-»P° 

Vi-Vi 

F3 

Mg  VIII 

485.59 

2s  2p2  -  2ps 

lp.ip- 

Vi-vi 

F3 

Mg  VIII 

489.86 

2s  2p*  -  2ps 

sp.sp- 

Vi -Vi 

F3 

Mg  VIII 

490.29 

2s  2p*  -  2pJ 

*P  -  *P° 

’n-Vi 

F3 

Mg  VIII 

491.045 

10 

2s2p(,P°)3d  2p2(*P)3d 

ip_4p 

? 

Vi-Vi 

S22.K8 

Mg  VIII 

679.77 

2s  2p*  -2p’ 

sp  ip0 

Vi -Vi 

F3 

Mg  VIII 

689.55 

2i2pI-2ps 

2P  -  *D‘ 

Vi-Vi 

F3 
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Mg  IX 


Mg  IX 


Ground  Slate  ls*2s*  S.  (4  electrons) 
Ionization  Potential  2  64c  200  cm  *;  327.95  eV 


Elemeol  \  W»velen*th  |  Intenttfy  |  Multiple! 


54.011 

200 

54.463 

10 

55.060 

200 

56.861 

10 

61 .038 

200 

61  088 

10C 

6i.l27 

300 

61.175 

200 

61.359 

10 

61.393 

100 

61 .489 

200 

61.924 

400 

61.964 

100b 

62.020 

10 

62  751 

500 

65.609 

400 

67.09C 

500 

67.135 

600 

67.239 

700 

67.731 

£0  040 

400b 

Configuration 


2s’  -  2s  6p 
2s2p-2s7d 
2s2p-2s7d 
2s2p-2p5p 

2s*  -  2s  5p 
2s2p  -  2s6d 
2s  2p  -2s6d 
2p*-2p7d 
2s  2p  -  2s  ?d 

2s  2p  -  2p  5p 
2p*-2p6d 
2s  2p  -  2s  5d 
2s  2p  -  2s  3d 
2s2p-2s6d 

2s  2p  -  2p  4p 
2s  2p  -  2p4p 
2p*  -  2p  5d 
2s*  -  2s  4p 
2p*-2pJd 

2s  2p  -  2s  5d 
2s  2p  -  2p  4p 
2s2p-2s4d 
2s2p-2-;4d 
2s2p-2s4d 

2p*-  2p4d 
2p*  -  2p4d 
2p*-2p4d 
2p*  -  2p  4d 
2p*  -  2p4d 

2s2p-2s4d 
2p*  -  2p4d 
2s  2p  -2p3p 
2s  2p  -  2p3p 
2s  2p  -  2p3p 

2s  2p  -  2p3p 
2s2p  -2p3p 
2s2p-2p3p 
2s 2p - 2p3p 
2s  2p  -  2p3p 

2s  2p  -  2p3p 
2s  2p  -  2p3p 
2s*-2s3p 
2s  2p  -  2p3p 
2s 2p  -  2s  3d 

2s 2p  2s  3d 
2s  2x>  -  2s  3d 
2s  2p  -  2p3p 
2p*  -2p3d 
2p*  -  2p3d 

2p*  -  2p3d 
2p»-2p3d 
2p*-2p3d 
2p*  -  2p3d 
2p*  -  2p  3d 

2p*  -  2p3d 
2p*-2p3d 
2p*  -  2p3d 
2p* - 2p  3d 
2p*-2p3d 


lent 

J-J 

g 'S  -  *P* 

0-1 

*'S  -  *p* 

0  1 

*P*-*D 

1-2 

»P*-*D 

2-3 

»P*-»P 

2-2 

g'S  -  >p* 

0-1 

*P*-»D 

t  2 

*F-*D 

2-3 

‘D  *F* 

2-3 

*P*  -  *D 

1  -2 

•P* - 'D 

1-2 

■D  -  'K* 

2-3 

*P* - *D 

1-2 

*P°-*D 

2-3 

=P*-*P 

*P*-*D 

*P-*D° 

g'S  - 

‘P°- *D 
*P°  -  'D 
*P°  -*D 
*P°-*D 
>P°  *D 

*P  -  *P* 
sp.sp" 

*P  -  *D° 
•D  -  'F” 
‘D-'D” 

■P"  -  *D 
•S-'P“ 
*P“ - *P 
SP°-»P 

ap° . jp 

sp"  .  jp 
lp°.»S 

*P°-’S 
*P"  -  *s 
3P”-JI) 

*P*  -  *D 
*P”  -  *D 
ff'S-’P” 
•F-'D 
*D 

JP°  *D 
*P° - *D 

ip“  .  jp 

SP-’P° 

Jp  .  3p° 


Ref  ext  oca 


2-3  S20 


1  -2  S20 

0-1  S20 


1- 2  S20 

0-1  S20 

I  -2  S20 

I  I  S2P 

2- 2  S20 


3P  -  *D° 
*P  -  *0° 
*P  -  *D° 
•D  -  'P° 
•D-  iF° 


2-2  S20 

0-1  S20 

1-2  S20 

0-1  S20 

1- 2  S20 

2- 3  S20 

1-1  S20 

0-1  S20 

1-0  S20 

1  -  1  S20 

1- 2  S20 

2- 1  S20 

2-2  S20 

0-1  S20 

1- 2  S20 

2  -  3  S20 

2- 2  S20 

2-1  S20 

2-3  S20 


134 


Mg  IX 


Mg  X 


Element 

WavekLfth 

Intensity 

Multiple! 

Configuration 

Term 

J  -J 

References 

Mg  tX 

70.878 

lOd 

2p»-2p3d 

•D  •  3P*  ? 

2-2 

S21  KS 

Mg  IX 

71 .841 

100 

2t2p  •  2s  3s 

3F-3S 

0-1 

S20 

Mg  IX 

71.901 

2s  2p  -  2s  3s 

3F  3S 

1-1 

S20 

Mg  IX 

72.02/ 

Bl'iV":  I 

2s  2p  -  2s  3s 

3F-3S 

2-1 

S20 

Mg  IX 

72.226 

2p3-2p3d 

■D-'D* 

2-2 

S20 

Mg  IX 

72.312 

400 

2s  2p  -  2s  3d 

•F- id 

1-2 

S20 

Mg  IX 

74.274 

2p3-2p3s 

ip.ip* 

1-2 

S70 

Mg  IX 

74.319 

I.i.'.Sm 

2p3  -  2p3s 

3p  .  Jp* 

0-1 

S20 

Mg  IX 

74.366 

2p3  -  2p3s 

3P  •  3p° 

2-2 

S20 

Mg  IX 

74.411 

100b 

2p*  -  2p3s 

sp.ip* 

1  - 1 

S20 

Mg  IX 

74.461 

10b 

2p3  -  2p3s 

*P-»F 

1-0 

S20 

Mg  IX 

74.520 

100 

2p3  -  2p3s 

3p  -  3F 

2-1 

S20 

Mg  IX 

74.738 

10-3 

2p3  -  2p3s 

*D  -  *P° 

2-1 

S20 

Mg  IX 

76.459 

100 

2p3  -  2p3d 

iS .  so”  ? 

0  1 

S21.K8 

Mg  IX 

77.737 

600b 

2s  2p  -  2s3s 

•P°  -  >S 

1  -0 

S20 

Mg  IX 

80.478 

100 

2d3  -  2p?s 

■S  -  >P° 

0-  1 

S20 

Mg  IX 

91.385 

lOd 

2p3 -  2s 3p 

■S  -  'P° 

S20 

Mg  IX 

368.071 

lOOd 

2s3-2s2p 

tf'S-'F 

S20 

M„  IX 

438.69 

2s2p  - 2p* 

■F-'S 

1  -0 

F3 

Mg  IX 

439.180 

10 

2s 2p  -  2p3 

3F  -  3P 

1  -2 

S20 

Mg  IX 

441.20 

2s2p-2p3 

3p°  _  3p 

1-0 

F3 

Mg  IX 

443.40 

2s 2p  -  2p3 

3p°  .  3p 

1  - 1 

F3 

Mg  IX 

443.981 

lOd 

2s2p-2p3 

3p°  -3p 

2-2 

S20 

Mg  IX 

445.97 

2s  2p  -  2p3 

3p° - 3p 

1  -0 

F3 

Mg  IX 

448.29 

2s  2,.-  2p3 

3p°  .  3p 

2-1 

F3 

Mg  IX 

705.8  P 

2s3-2s2p 

j'S-'F 

0-1 

E22 

Mg  IX 

749.55 

2s  2p  -  2p3 

■P"  iD 

1-2 

F3 

MAGNESIUM  X  (Mg9+),  Z  =  12 
Ground  State  is2 2s  2Si/2  (3  electrons) 
Ionization  Potential  2  964  400  cm1;  367.53  eV 


Element 

Wavelength 

Configuration 

Term 

Rcfe.  e  rices 

Mg  X 

35.366 

3 

2s  -  9p 

g’S  -  ’P° 

Vi  -Vi 

F28 

Mg  X 

35.827 

6 

2s  -  8p 

s’ S  -  3P° 

Vi  -Vi 

F28 

Mg  X 

'6.518 

35 

2s -7p 

g3S-aP° 

Vi  -  Vi 

F28 

Mg  X 

37.644 

60 

2s  -6p 

gl  s-2P” 

Vi  -Vi 

F28 

Mg  X 

38.769 

60 

2p-7d 

1P°  aD 

Vi  -Vi 

F28 

Mg  X 

38.823 

170 

2p-7d 

»P°  -  3D 

Vi  -Vi 

F28 

Mg  X 

39.669 

250 

2s  -  5p 

g3S  -  3P° 

Vi  -Vi 

F28 

Mg  X 

40.022 

120 

2p-6d 

!P°  -  3D 

Vi  -Vi 

F28 

Mg  X 

40.080 

200 

2p-6d 

3P°  3D 

Vi  -  Vi 

F28 

Mg  X 

42  294 

250 

2p-5d 

ip” .  >d 

Vi  -Vi 

F28 

Mg  X 

42.363 

400 

2p-5d 

3P°  -  JD 

%  -  Vi 

F28 

Mg  A 

42  523 

6 

2p  -  5s 

ap° .  a§ 

Vi  -  Vi 

F28 

Mg  X 

42.596 

10 

2p  -  5s 

JP°  ‘S 

Vi  -  Vi 

1-28 

Mg  X 

44.050 

400 

2s  -  4p 

Vi  -Vi 

F28 

Mg  X 

47.231 

250 

2p-4d 

Vi  -Vi 

F28 

Mg  X 

47.310 

400 

2p  -  4d 

1 

Vi  -Vi 

F23 

Mg  X 

57.876 

700 

2s  -  3p 

g3S  -  3P° 

Vi  -Vi 

F28 

Mg  X 

57.920 

700 

2s  -  3p 

g* S  -  3P° 

Vi  -Vi 

F28 

Mg  X 

63.152 

400 

2p  -  3d 

3P°  -  >D 

Vi  -  Vi 

F28 

Mg  X 

63.295 

700 

2p  -  3d 

3P°  -  3D 

Vi  -Vi 

F28 

135 


Mg  X 


xii 


Fitment 

Wavelength 

Intensify 

Multiple! 

Configuration 

Term 

m 

Ref  crence* 

Mg  X 

n 

35 

2p  -  3s 

JP*-‘S 

'h-'h 

F2* 

Mg  X 

60 

2p  -  3s 

*p* . 1S 

*  -  % 

Ft* 

Mg  X 

170  21  P 

3s  -  4p 

»s.»p» 

%  -* 

K3 

Mg  X 

■  HJil 

3p-4d 

»p*  •  »u 

Vi 

F6 

Mg  X 

1 

3pW 

*P" • *D 

K  •  % 

F6 

Mg  X 

187  17 

>d  •  4f 

•DM" 

•h-'h 

F6 

Mg  X 

609  76 

2s  -  2p 

g'S  -  *p- 

•A 

FJ 

Mg  X 

624  93 

2s  -  2p 

g-S  ■  *P 

'A  -  '6 

Ft 

i 


MAGNESIUM  XI  (Mg10*),  Z  -  12 
Ground  State  is2  ‘So  (2  electrons) 
Ionization  Potential  14  210  261  cm  *;  1761.802  eV 


MAGNESIUM  XII  (Mg11*),  Z  =  12 
Ground  State  Is  2S]/2  (1  electron) 
Ionization  Potential  15  829  946  cm  *;  1 962.61  eV 


Mg  XII 


Mg  XII 


Element  Wavelength 


Mg  XU 

49.71  P 

Mg  XII 

75.87  P 

Mg  XII 

88.91  P 

Mg  XII 

130.0  P 

Mg  XII 

150.26  P 

Mg  XII 

1*2.1  P 

Mg  XII 

281.1  P 

Mg  XII 

322.9  P 

Mg  XII 

517.5  P 

Mg  XII 

858  4  P 

laietuity  Mufciplet 


ALUMINUM,  Z  =  13 
Unclassified  Lines 


A1 


Wavelength 

Intensity 

Multiple 

Configuration 

Term 

HP; 

53.412 

10 

- — - - 

53  598 

10 

F35 

55.143 

10 

F35 

55.622 

1 

F35 

56.274 

30 

F35 

F35 

56.545 

10 

57.244 

50 

F35 

57.271 

50 

1 

F35 

57.663 

10 

F35 

59.298 

10 

F35 

F35 

59.481 

lOd 

60  052 

50 

F35 

60.788 

50 

F35 

60.809 

50 

p35 

61.262 

10 

F'35 

F35 

61.373 

50 

61 .472 

100 

FJi 

61  900 

10 

F35 

61.933 

50 

j 

F35 

62.070 

50 

F35 

F35 

64.269 

10 

64.418 

10 

F35 

65.632 

50 

F35 

65.821 

50 

F35 

66  996 

lOd 

F35 

F35 

67.873 

10 

68.000 

10 

F35 

68.439 

50 

F35 

68.458 

50 

F35 

68.783 

10 

F35 

F35 

68.904 

!0 

69.165 

200 

F35 

69.379 

50 

F35 

69.631 

200 

i  F'5 

70.040 

50 

>F35 

IF35 

70.090 

100 

70.802 

50 

F35 

71.077 

10 

F35 

71.139 

50 

F35 

71.590 

70 

F35 

F35 

71.625 

70 

71.774 

lOd 

F35 

71 .867 

lOd 

F35 

71 .987 

10 

F35 

72.674 

300 

F35 

F35 

73.278 

100 

74  016 

120 

F35 

74.259 

10 

F35 

74.321 

50 

F35 

75.164 

100 

F35 

F35 

75.226 

lOOd 

76.794 

200 

F35 

76.853 

200 

F35 

76.984 

ICO 

'a 

77.052 

50 

*35 

J35 

77.315 

10 

78.149 

100 

;35 

78.25o 

70 

735 

78.421 

10 

'35 

78.508 

150 

'35 

F 

'35 

138 


- - 


A1 


A] 


ALUMINUM  I  (Al#+),  Z  =  13 
Ground  State  ls*2s*2p*3s*3p  *PJ/»  (13  electrons) 
Ionization  Potential  48  278.37  cm'*;  5.986  cV 


A1  II 


At  I 


Element 

Wavelength 

lntcaiity 

Multiple! 

Configuration 

Term 

DEM 

References 

A1  1 

1 ''62  892 

100  A 

3s‘3p-3s3p* 

E6.E34 

A1  I 

1765.632 

200  -A 

?sa3p-3s3p* 

'h-'h 

E6.E34 

A1  1 

1766  381 

200  A 

3sJ3p  •  3s  3p3 

f.  KSeS 

•k  -* 

E6.E34 

A1  1 

1769.133 

200  -A 

3s  ;3p  -  3s  3p* 

-  .  ■  ■  ■ 

WSSM 

■  % 

E6.E34 

ALUMINUM  II  (Al,+),  Z  =  13 
Ground  State  lss2s*2p*3sJ  ‘So  (12  electrons) 
Ionization  Potential  151  860.4  cm-1;  18.828  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

References 

A1  II 

933.43 

0 

3s  3p  -  3s9s 

sp® .  3$ 

Ss 

A1  II 

933.95 

0 

3s3p  -  3s9s 

aP”-aS 

1-1 

S5 

A1  II 

935.29 

1 

3s1  -  3s4p 

g’S-'P” 

Hm 

S5 

A1  II 

952  65 

3s3p  -  3s7d 

3P°  -  3D 

S5 

Al  II 

953.18 

0 

3s3p  -  3s7d 

3P°  -  3D 

1  -2 

S5 

A1  II 

954.35 

1 

3s 3p  -  3s 7d 

3P° - 3D 

2-3 

S5 

Al  I! 

954.87 

0 

3s3p  -  3s8s 

3P”-3S 

1  -  1 

S5 

A!  II 

955.99 

1 

3s3p-  3s8s 

3P°  -  3S 

2-i 

S5 

Al  II 

986.55 

i  ■■ 

3s3p-3s6d 

3P°  -  3D 

1-2 

S5 

Al  II 

987.80 

0 

3s3p-3s6d 

3P°  -  3D 

2-3 

S5 

Al  II 

989.70 

0 

3s  3p-3s7s 

3P°-3S 

1-1 

S5 

Al  II 

1 

3s  3p  -  3s  7s 

3P°-3S 

2-1 

S5 

Al  II 

0 

3s  3p  -  3s5d 

3P°  -  3D 

0-1 

S5 

Al  II 

1 

3s3p-3s5d 

3P°  -  3D 

1-2 

S5 

Al  II 

1049  9220 

6 

3s3p  - 3s5d 

3P°  -  3D  ? 

2-3 

K2 

Al  II 

1055.28 

1 

3s  3p-  3s  6s 

3P°-3S 

1-1 

S5 

Al  II 

3s 3p-  3s6s 

aP° - 3S 

2-1 

S5 

Al  II 

1142.97 

5 

3s3p-  3s  lOd 

'P° - ’D 

1-2 

S5 

Al  II 

1157.10 

3s3p  -  3s9d 

*P°  -  ’D 

1-2 

J6.S5 

Al  II 

1158.24 

1 

3s3p-  3sl0s 

<P°-<S 

1  -0 

S5 

Al  II 

1177.43 

3s3p  -  3s8d 

>P° . 

1-2 

J6.S5 

Al  II 

1179.34 

1 

3s3p  -  3s9s 

tp°  .  If 

1  -0 

J6.S5 

Al  II 

1189.18 

5 

3s 3p-  3s4d 

3P°  -  3,J 

WBL 

I6.S5 

Al  II 

1190  0493 

15 

3s3p  -  3s4d 

3PC-JD 

WSm 

K2 

Al  11 

1191  8123 

3s3p  3s4d 

3P“ -  aD 

Ka 

K2 

Al  II 

1208.35 

3s3p - 3s7d 

'P°  -  <D 

1-2 

I6.S5 

Al  II 

1209.19 

1 

3s3p  -  3s5s 

3F° - 3S 

0-1 

J6.S5 

Al  II 

1210.09 

5 

3s 3p  -  3s5s 

Ve-3S 

1-1 

J6.S5 

Al  II 

1211.90 

3 

3s3p  -  3s5s 

3P°  -  3S 

2-> 

I6.S5 

Al  II 

1258.86 

3s  3p  -  3s6d 

<P° - >D 

1-2 

I6.S5 

Al  II 

1266.66 

mm  ■- 

3s  3p  -  3s  7s 

ip» . <s 

1-0 

J6.S5 

Al  II 

■i:  ■  - 

3s 3p  -  3s5d 

>P°- >D 

1  -2 

I6.S5 

Al  II 

1371 .24 

5 

3s  3p  -  3s  6s 

!P° - >S 

1  -0 

I6.S5 

Al  II 

1539.8303 

3s3p  -  3s4d 

'P°- <D 

1-2 

K2 

A!  II 

1555.9433 

1 

3p*  -  3s 16p 

'D  -  ’P0 

2-1 

K2 

Al  II 

1560  35 

1 

3p3  -  3s  141 

■D-'F1’ 

2-3 

S5 

Al  II 

1563.5797 

1 

3p3 -  3s 15p 

Ti-  <P° 

2-1 

K2 

Al  II 

1569.3853 

3pa  -  3s 13f 

‘D-'F0 

2-3 

K2 

Al  II 

1573.0028 

3 

3pa-3sl4p 

‘D-  'P° 

2-1 

K2 

Al  II 

1580.9193 

1 

3pa -  3s 12f 

•D  •  ‘F° 

2-3 

K2 

Ai  II 


A ]  II 


AI  II 
AI  II 
AI  II 
AI  II 
AI  II 

AI  II 
AI  II 
AI  II 
AI  II 
AI  II 

AI  II 
AI  II 
AI  II 
AI  II 
AI  II 

AI  II 
AI  II 
AI  II 
AI  II 
AI  II 

AI  II 
AI  I! 
AI  II 
AI  II 
AI  Ii 

AI  I 
AI  II 
AI  II 
AI  II 
Ai  II 

AI  II 
AI  II 
AI  II 
AI  II 
AI  II 

AI  II 
AI  II 
AI  II 
AI  II 
Al  II 


1855.9286 
1856.0957 
1856  2741 
1858.0262 
1859.9796 

1862  0813 
I  1862  3111 
1877.13 


1878.5043 

8 

1897.4014 

9 

1897.4605 

3 

1897  4998 

1 

1899  1943 

25 

1904  3264 

8 

1906  4082 

25 

1906.5957 

4 

1906  6743 

8 

1910.8252 

80 

1911.0132 

12 

1924.7537 

50 

924.8254 

30 

1924.8788 

10 

1926  0291 

60 

1926.9478 

20 

1927  0696 

10 

1929.9775 
1931.0481 
1932.3768 
1934.5032 
1934  7129 


200 

150 

200 

400 

150 


H  He  I.i  Be  B  C  N  O  F  Ne  Na  Mg  AI  Si  P  S  Cl 


3s4i  -  3p4s 
3s 4s  -  3p4s 
3p3-3s7p 
3s 4s  -  3s  I5p 
3s4s  -  3p3d 

3s  3p  -  3s  4s 
3s4s  -  3p3d 
3s  4s  -  3p3d 
3s  3p  -  3s  4s 
3p*  -  3s  6f 

3s4s -  3s 14p 
3s3p  - 3s4s 
3s  3d  -  3s  1 2f 
3s  4s  -  3s  1 3p 
3s3d  -3sl!f 

3s 3d  -  3s  1  if 
3s 3d  3s  Ilf 
3s4s - 3sl2p 
3p*  ■  3p3d 
3p*  -  3p3d 

3p3  -  3p3d 
3p*-3p3d 
3p*  -  3p3d 
3p’ -3p3d 
3s  3d  -  3s  I  Of 

3s  3d  -  3s  I  Of 
3s  3d  -  3s  1  Of 
3s  4s  •  3s  1 1  p 
3s4s - 3s8p 
3s  4s  ■  3s  8p 

3p*  -  3p4s 
3s3p-3p» 

3p* - 3p4s 
3p* • 3p4s 
3p* - 3p4s 


141 


>p-  *D 

*F' - 3D 
■D  -  <P* 
D-  >r 
3P*  3P 


sp-.sp 

3P*-*P 

3P"-3P 

3P°-*P 

*P-*P 

>S  -  »P“ 
*S  >P" 
*S  -  3P" 
3S-3P" 
>S-»P» 

3S  -  >P° 

ss-sp^ 

D  -  <P" 
■S-'P” 
3S  -  *P‘ 

3P° - *s 

*S.ap® 

»S  -  »P° 
3P°-3S 
'D  -  =F° 

■S  -  ‘P’ 
3P“  >S 
>D  -  3F° 
'S  -  ‘P° 
>D  -  »F* 

»D  -  3F° 
3D  -  3F° 
■S  -  'P“ 

sp .  ip* 
>p .  ap“ 

3p .  ap® 
sp .  sp° 
sp  sp® 
sp .  sp® 
3D  -  3F’ 

«D  -  «F  ” 
3D  -  *F° 

'S  -  >p* 
3S-3P° 
3S-»P‘ 

sp .  sp® 

'P“-‘S 

sp  sp® 
sp  .  sp® 
sp  .  sp® 


i- 

References 

r 

2- 

K2 

2-: 

K2 

p* 

2-1 

K2 

K2 

2-3 

K2 

2-1 

K2 

1  -0 

K2 

2-1 

K2 

2-3 

K2 

0-1 

K2 

2-1 

K2 

2-3 

K2 

0-  1 

K2 

1-1 

K2 

1-2 

K2 

2-2 

K2 

2-3 

K2 

2  1 

K2 

2-3 

K2 

1-2 

K2 

0- 1 

K.2 

II 

K2 

2-2 

K2 

1-0 

K2 

2-1 

K2 

1  -2 

S5 

1-2 

K2 

1  - 1 

K2 

1  -0 

K2 

1-2 

K2 

1  - 1 

K2 

1  0 

K2 

2-1 

K2 

0-1 

K2 

1-2 

K2 

0-  1 

K2 

l-l 

K2 

1  -0 

K2 

1  - 1 

K2 

2-3 

K2 

0-  1 

K2 

2-1 

K2 

3-4 

S5 

0-1 

K2 

3-4 

K2 

2-3 

K2 

1-2 

K2 

0-1 

C2 

0-1 

K2 

1  -2 

(2 

I  I 

C2 

1  -0  1 

il 

2-2  I 

(2 

2-1  f 

C2 

3-4  » 

12 

2-3  8 

12 

1-2  8 

i.2 

0-1  8 

2 

1-2  K 

2 

l-l  K 

2 

-2  K 

2 

0  K 

2 

>-l  K 

2 

-2  |K 

2 

-  |K 

2 

Zn  Ga 

Ge  As 

Se  Br  Kr 

ii 


Al  II 


ai  m 


Element 

Wavelength 

lateniity 

Multiple: 

Configuration 

Term 

J-J 

Zefereoces 

AI  II 

19)6.9066 

150 

3p*  -  3p4s 

»P-»P* 

1  -0 

K2 

Ai  II 

1939.2606 

220 

3p* - 3p4s 

>p-r 

2-1 

K2 

Al  II 

1958.2470 

8 

3p*  -  3p3d 

*p  -  *p* 

0-1 

K2 

AI  II 

1958.77 

1 

3»3d  -  3p3d 

*D-‘P* 

3-2 

J6.K* 

AI  II 

1959.00 

0 

3s3d  -  3p3d 

*D-*P* 

2-1 

J6,K( 

A!  II 

1960.3221 

3 

3p*-3p  3d 

•p.sp* 

I  -2 

K2 

Al  11 

1960.6458 

3 

3p*  -  3p3d 

•P-‘P* 

1  -I 

K2 

Al  II 

1960.8466 

10 

3p*  -  3p3d 

*P  -  *P* 

1  -0 

K2 

Al  II 

1962.5904 

70 

3s 3d  -  3s9f  , 

«d-*f* 

3-4 

K2 

Al  II 

1962.6452 

8 

3s  3d  - 3s  9!  / 

*D  -  *F* 

3-3 

K2 

AI  II 

1962.6910 

60 

3s 3d  •  3s9f 

«D  -  «F3 

2-3 

K2 

Al  II 

1967.7349 

70 

3s4t  -  s.  '.Op 

■S-'P* 

0-1 

K2 

Al  II 

1 962 .7634 

50 

j*?d  -  3s9f 

»D-‘F* 

1  -2 

K2 

Al  II 

1964.9903 

40 

3p*  -  3p3d 

*P -*P* 

2-2 

K2 

Al  II 

1965.3157 

10 

3p*-  3p3d 

*P-*P* 

2-1 

K2 

AI  II 

1983.64% 

10 

3s3d  -  3p4s 

»D-‘P* 

3-2 

K2 

Al  II 

1988.6985 

? 

3s  3d -3r  4s 

*D  -  *P* 

2-1 

K2 

Al  II 

1990.5310 

700 

8 

3s3p  -  3s3d 

>P*-'D 

1  -2 

K2 

Al  II 

1991 .05 

1 

3s  3d  -  3p4s 

*D  *P* 

1  -0 

J6.K8 

ALUMINUM  in  (Ai2+),  Z  =  13 
Ground  Slate  ls22s22p63s  2Si/-»  (11  electrons) 
Ionization  Potential  229  443.71  cm-1;  28.447  eV 


Element 

Wavelength 

Intensity 

Mulliplct 

Configuration 

Term 

1  - 1 

References 

Al  III 

486.8839 

70 

3s  -7p 

**S-*P" 

■A-% 

i* 

Al  III 

486  9124 

30 

3s  -7p 

g*S  -  *P° 

17 

A!  Ill 

51 J  .138-4 

250 

3s  -  6p 

g'S  -  *P° 

■A  -  'it 

17 

AI  III 

51 1.1907 

150 

3s  -  6p 

g*S  -  -v 

'f.-'h 

17 

Al  III 

560.3173 

500 

3 

3s  -  5p 

s' S  -  *P° 

17 

AI  III 

560.433' 

200 

3 

3s  -  5p 

g«S  *P° 

'h-'h 

17 

Al  III 

644.3339 

3p-7d 

rp»  to 

17 

Al  III 

645.3063 

3p-7d 

sp».*D 

3ft  -3ft 

17 

Al  III 

670.0676 

100 

3p  -  7s 

*P°  -  *s 

%-'h 

17 

Al  III 

671.1184 

200 

3p  -  7s 

tp» . «s 

3 i  -% 

17 

Al  III 

677.0819 

3p  -  6d 

ipo.XD 

■4  -  39 

17 

Al  III 

678.1548 

3p  -  6d 

*P° - *D 

%  -  3i 

17 

Al  III 

678.1564 

3p  -  6d 

»P»  rD 

39  -  3i 

17 

Al  III 

6<>5.8289 

500 

2 

3s  -  4p 

g*S  -  *P° 

■4  -  3i 

17 

Al  III 

696.2170 

400 

2 

3s  -  4p 

g'S  *P° 

■4  ->4 

17 

Al  III 

725.6826 

200 

3p  -  6s 

ip" .  »s 

'h-'k 

17 

Al  III 

726.9152 

300 

3p  -  6s 

»P° 

3i  ->4 

17 

Al  III 

739.6707 

3p  -  5d 

>P° - >D 

■4-36 

17 

Al  III 

740.9514 

3p-5d 

>P° - *D 

34  -  34 

17 

Al  III 

740.9550 

3p-5d 

»P°  *D 

34  -  34 

17 

Al  III 

855  0340 

400 

3p  -  5s 

*P°  -  «S 

'h-'b 

17 

Al  III 

856.7457 

500 

3p  -  5s 

*P“-»S 

3 4  -'A 

17 

Al  III 

892.0247 

400 

3p-4d 

*P°  *D 

■4  -  34 

17 

Al  III 

893.8874 

50 

3p  -  4d 

*P*  *D 

34-34 

17 

Al  III 

893. 8%9 

450 

3p  -  4d 

«P° - *D 

34  -  34 

17 

Al  III 

1071.730 

3d  -  7f 

»D  -  *F° 

39  -% 

17 

Al  III 

1071.757 

3d  -  7f 

»D  -  *F° 

3s  -39 

17 

Al  III 

1118.173 

3d  -  7p 

*D  -  ‘P0 

34  -34 

17 

Al  III 

1118.202 

3d  -  7p 

«D  -  *p° 

39-39 

17 

Al  III 

1118.353 

3d-7p 

*D  -  »P° 

39-39 

17 

ai  in 


A1  IV 


Element 

Wavelength 

Intensity 

Multiple! 

Cofifieuraliotl 

Tens 

J-J 

RefereiK.es 

A1  III 

II62.SU 

10 

30-61 

*D  -*F* 

44  -34 

17 

AI  HI 

1162  621 

5 

30-61 

*D  -  *F* 

*  -36 

17 

AI  III 

1254.933 

30  -  6p 

*D-*P* 

44-44 

17 

AI  III 

1254.969 

3d  -  6p 

»D  -  *P” 

44-44 

17 

AI  III 

1255.2*4 

30 -6p 

*D  -  *P* 

44  -34 

17 

AI  III 

1262.248 

4*  -  7p 

«S-*P* 

34-44 

17 

AI  III 

1262.440 

4*  -  7p 

tS.ip- 

34-34 

17 

AI  III 

1352.810 

100 

3d-5f 

*D-*r 

44-44 

17 

AI  III 

1352.816 

5 

30-51 

*D-*F* 

44-44 

17 

AI  III 

1352.858 

70 

30 -5f 

’D-’F* 

44-44 

17 

AI  III 

1379.670 

If  -  4s 

*P*-*S 

34  -  94 

17 

AI  HI 

1384.132 

3p-4a 

44-34 

17 

AI  III 

1439.311 

4s  -  6p 

iS .  tp 

■4-44 

17 

AI  HI 

1439.726 

4s  -  6p 

»s-*p” 

34-34 

17 

AI  III 

4p  -  70 

*P"  -  *D 

34-44 

17 

AI  III 

1534.489 

4p  -  7d 

*P*  -  *D 

44-44 

17 

AI  III 

1599.639 

30 -5p 

*D-  *P* 

44-44 

17 

AI  III 

1599.697 

3d-5p 

>DT 

44-44 

17 

AI  III 

1600.642 

30 -5p 

*d-*p* 

44  -  34 

17 

At  If! 

1605.766 

700 

3p  -  3J. 

ip“-«D 

34-44 

17 

AI  III 

1611.814 

100 

3p  •  3d 

*P*  -»D 

34-44 

17 

AI  III 

161 1.874 

800 

3p  3d 

-*D 

44-44 

17 

AI  III 

1686.676 

4p  -  7s 

ip»-ss 

34-34 

17 

AI  III 

1688.958 

4o-7s 

*P” - *S 

44-9. 

17 

AI  III 

1731.836 

4p  -  60 

*P°  -  *D 

34-44 

17 

AI  III 

1734.243 

4p  -  6d 

ip”.iD 

44-44 

17 

AI  III 

1734.253 

4p  -  6d 

*P”  -  *D 

44-44 

17 

AI  III 

1854.716 

i  o00 

1 

3s  -  3p 

g’S-*P” 

34-44 

17 

AI  III 

1862.790 

600 

1 

3s  -  3p 

g’S  -  *P° 

34-34 

17 

AI  lit 

191 1 .81 7 

4s  -  5p 

«s  -  »p° 

34-44 

17 

AI  III 

1913  166 

4s  -  5p 

»s  -  *p° 

34-34 

17 

AI  III 

300 

3d  -  4f 

»D  -  *F° 

44-34 

17 

AI  III 

1935.863 

15 

3d  4f 

*D  -  ’F” 

44-44 

17 

AI  III 

1935.949 

200 

3d  -  4f 

’D-’F* 

44-44 

17 

ALUMINUM  IV  (Al3+),  Z  =  13 
Ground  State  ls*2s*2p6  ‘So  (10  electrons) 
Ionization  Potential  967  800  cm  119.99  eV 


Element 

Wavelength 

Intensity 

Mulliplet 

Configuration 

Term 

} -1 

References 

Al  IV 

108.535 

50 

2p*  -  2p‘(’P°)6d 

«'S-%[44r 

0-1 

S22 

AI  IV 

108.907 

50d 

2p*  -  2p*(’P°)6d 

g'S  -  4i[44]° 

0-1 

S22 

AI  IV 

111.196 

100 

2p*  -  2p5(?P°)5d 

g'S-  34144]” 

0-1 

F35,S22 

AI  IV 

111.589 

150 

2p*  -  2p‘(’P”)5d 

g'S  •  44[44]° 

0-1 

F35.S22 

AI  IV 

111.781 

50 

2p*-2p‘(,P*)5d 

g'S  -  44[34]° 

0-  1 

F35,S22 

AI  IV 

114.313 

10 

2p*  -  2p5(’P°)5s 

g'S  -  34[34]° 

0-1 

F35.S22 

Al  IV 

114.737 

50 

2p*  -  2p5(,P°)5s 

g’S  -  44[44]° 

0-1 

F35.S22 

Al  IV 

116.464 

250 

2p*-2p»(JP°)4d 

g'S  -  34  [44]° 

0-1 

F35.S22 

AI  IV 

116  921 

150 

2p*  -  2p5(,P°)4d 

g'S  -  44[44]° 

0-1 

F35.S22 

Al  IV 

117.410 

10 

2p*-2p‘(*P°)4d 

g'S  -  44[34]° 

0-1 

F33.S22 

Al  IV 

124.034 

2p*  -  2p‘(*P°)4s 

g'S  -  34  [ 34 ]° 

0-1 

S22 

Al  IV 

124.543 

300 

2p* -  2p*(*P°)4s 

g'S  -44  [441° 

0-1 

S22 

Al  IV 

129.729 

700 

2p‘-  2p4(’P°)3d 

g'S  -  34 [44 ]° 

0-  1 

S22 

Al  IV 

131.652 

150 

2p*  -  2p5(,P”)3d 

g'S-4sl34]° 

0-1 

S22 

Al  IV 

160.073 

800 

2p*  -  2p*(’P°)3s 

g'S  -  34[34J” 

0-1 

E6.S22 

Al  IV 


AJ  IV 


K29I 

Wavelength 

Intensity  I 

Multiple! 

Coofifintioo 

Term 

L±1 

References 

Al  IV 

161.686 

700 

2p*  -  2p*(*P*)3s 

t'S -%(*)• 

ES.S22 

Al  IV 

r,  18.80 

200d 

2p*(*P*)3p  -  2p*(,P*)3d 

*[%]-*[%]• 

tsi 

S22 

Al  IV 

150 

2p*(*P*)3p-2p*(,P*)3d 

%[Vhl-*[Vh]* 

Ififl 

S22 

Al  IV 

1142  03 

50d 

2p‘(*P*)3p-2p*(lP*)3d 

%[9,)-9«[9,r 

1  -0 

S22 

Al  IV 

1150.85 

10 

2p*(*P*)3p  -  2p*(,P*)3d 

^.1^.1  -  Mal^al* 

3-2 

S22 

Ai  IV 

1156.21 

50 

2p*(,P*)3p  -  2p*(,P*)3d 

*[%l-9,[*]* 

3-3 

S22 

Al  IV 

1161.85 

lOd 

2p‘(*P*)3p  -  2p‘(*P*)3d 

*[*]-  9,[*]° 

2-2 

S22 

Al  IV 

1167.35 

Id 

2p‘(*P*)3p-2p*(*P*)3d 

^.(^.1  -  9.1*]° 

2-3 

S22 

Al  IV 

1198.47 

50 

2p*(1P*)3p-2p*<*P*)3d 

*1*1  -  *1*1° 

3-3 

S22 

Al  IV 

1211  80 

10 

2p‘(,P*)3p  -  2p‘(*P*)3d 

*[9,1 -9,[*]’ 

0- 1 

S22 

Al  IV 

1216  78 

50 

2p‘(*P*)3p  -  2p*(,P*)3d 

9,[9,]-9,(*]‘ 

1  - 1 

S22 

\1  IV 

1219.19 

10 

2p‘(1P*)3p  -  2p*(,P”)3d 

*[*]-9,[*]" 

2-2 

S22 

Al  IV 

1228.30 

50 

2p,(*P*)3p  -  2p*!,P”)3d 

*(*]-*[*  1* 

3-3 

S22 

Al  IV 

1229.94 

10 

2p*(*P*)3p  -  2p*(sP*)3d 

*[*]-*[*]• 

2-1 

S22 

Al  IV 

1237.14 

200 

2p*(*P*)3p  -  2p*(,P*)3d 

*i*i-*i*r 

3-4 

S22 

Al  IV 

1240.18 

100 

2p*(*P*)3p-2p*(‘P")3d 

*(*] -*[*]” 

1-2 

S22 

Al  IV 

150 

2p*(*P°)3p  -  2p*(*P*)3<i 

*i*i-*i*r 

2-3 

S22 

ai  ;v 

1248.76 

!00d 

2ps(*Pa)3p  -  2p*(*P*)3d 

9,[*]-9,|%l” 

1-2 

S22 

Ai  IV 

125 1.25 

50 

2p‘(,P°)3p  -  2p*(2P*)3d 

2-2 

S22 

Al  IV 

1257  58 

150 

2p*(*P*)3p  -  2p*(’P”)3d 

9,[*]-*[*I” 

2-3 

S22 

Al  IV 

1262.51 

50 

2p‘(‘P*)3p-2p*(*P“)3d 

9,[*]-*[*]* 

2-1 

S22 

Al  IV 

1264  14 

150d 

2p*(*P°)3p  -  2p*(*P°)3d 

9,19,]- 9,1*]’ 

1-2 

S22 

Al  IV 

1272.70 

I50d 

2p‘(*P°13p-2p*r-P“)3d 

3h[%i-%[3f.r 

2-3 

S22 

Al  IV 

1283  48 

10 

2p*(*P°)3p  -  2p*(1P°)3d 

2-1 

S22 

Al  IV 

1302  13 

100 

2p*(*P')3p  -  2p*(’P°)3d 

9,19,1 

0-1 

S2? 

Al  IV 

1353.73 

10 

2p‘(JP”)3p  -  2p*(*P°)3d 

*l*]-*l9,]° 

2-1 

S22 

Al  IV 

1359.49 

10 

2p*(*P°)3p  -  2p*(,P“)3d 

9,[*]-*[*r 

1  -2 

S22 

Al  IV 

1388.77 

100 

2p*(,P°)3s  -  2p*(*P°)3p 

‘Al1/.) 

2-1 

S22 

Ai  IV 

1404.72 

lOOd 

2p*(*P")3s  -  2p*(,P°)3p 

%[9,r-*[*] 

2-2 

S22 

Al  IV 

1409.52 

10 

2p*(»P')3p-2p‘(*P°)3d 

*i*]-*i*r 

1  - 1 

S22 

Al  IV 

1  412.24 

10 

2p*(*P°)3s  -  2p‘(*P°)3p 

-  ValAkJ 

2-1 

S22 

Ai  IV 

1417  58 

10 

2p‘(*P°)3n  -  2n‘f,P°)3d 

*i*i-*i*r 

1-0 

S22 

Al  IV 

10 

2p‘(,P°)3s  -  2p*(,P°)3p 

*|*|“-*|*] 

I-I 

S22 

Al  IV 

1431.93 

100 

2p*(*P°)3s  -  2p‘(,P°)3p 

%i9,r-*[9,] 

1-0 

S22 

Al  IV 

1441.81 

50d 

2p‘(*Pc)3s  -  2p*(,P”)3p 

9,|%r*[*] 

1-2 

S22 

Al  IV 

1447.47 

lOOd 

2p*(*P°)3s  -  2p5(,P°)3p 

*i%r-*[*] 

2-2 

S22 

Al  IV 

10 

2p5(,P°)3»  -  2p*(*P°)3p 

*|*]°-*|*] 

1-1 

S22 

Al  IV 

1481.26 

10 

2p6(,P°)3s  -  2p'(,P”)3p 

Ma[M.  ]“  Ma[Akl 

0-1 

S22 

Al  IV 

1486.87 

50d 

2ps(,P°)3s  -  2p*(,P°)3p 

1-2 

S22 

Al  IV 

1526.15 

50d 

2p5(,P°)3s  -  2pi(,P°)3p 

*[*|°- *[*] 

1  -0 

S22 

Al  IV 

1537.52 

100 

2p*(,P°)3s  -  2p*(’P°)3p 

9,[%]°-%[9,l 

2-2 

S22 

Al  IV 

1553.00 

50d 

2p5(*Pc)3s  -  2p*(*P°)3p 

*|*]°-*[*| 

1-1 

S22 

Al  IV 

1557.24 

250d 

2p*(’P°)3s  -  2p,(’P°)3p 

*!*!”  *j*] 

2-3 

S22 

Al  IV 

1564.14 

50d 

2p‘(,P°)3s  -  2p*(,P=)3p 

-  MelVk  ] 

1  - 1 

S22 

Al  IV 

1582.04 

150d 

2p*(,P°)3s  -  2p,(’P”)3p 

9,[*1°-*1*] 

1-2 

S22 

Al  IV 

1584.45 

lOOd 

2p*(,P”)3s  -  2ps(’P”)3p 

*|*r-9,I*] 

1-2 

S22 

Al  IV 

1589.27 

50d 

2p5(’P°)3s  -2p5(,P”)3p 

9,[9,  ]“-*.(*] 

0-1 

S22 

Al  IV 

1639.00 

100 

2p‘(,P°)3s  -  2p5(,P”)3p 

9.19,]”  *1*1 

1-2 

S22 

Al  IV 

1818.55 

50d 

2p‘(,P°)3s  -  2p6(*P”)3p 

*i*r-*i9,] 

2-1 

S22 

Al  IV 

1881.19 

50 

2p*(2P°)3s  -  2p5(,P°)3p 

*|*  ‘-*[9,] 

1-1 

S22 
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A1  V 


ALUMINUM  V  (Al«+),  Z  =  13 
Ground  State  ls*2s*2ps  *Pa/»  (9  electrons) 
Ionization  Potential  1  239  800  cm'1;  153.71  eV 


Al  V 


Element 

Wavelength 

Intensity 

Multiple) 

Configuration 

Term 

— ■ 

References 

Al  V 

85.662 

50 

2ps-2p*('D)5d 

*‘p*-*s 

36  ■  36 

F35 

Al  V 

85.804 

350 

2p*  -  2p4(*P)6d 

*‘P*-»D 

36-36 

F35 

Al  V 

85.922 

10b 

2ps  -  2p4(*P)6d 

£*P°  -  *D 

36-36 

F35 

Al  V 

87.020 

100 

2ps-2p4(‘S)4d 

g'P”-»D 

36-36 

F35 

Al  V 

87.279 

50d 

2p*-2p4(‘S)4d 

£*P*  -  *D 

■6-46 

F35 

Al  V 

88.425 

100 

2pf-2p4(*P)5d 

8*°*  -  *D 

36-36 

F35 

Al  V 

88.539 

400b 

2p*-2p4(*P)5d 

tf’P'-’D 

36-36 

F35 

Al  V 

88.636 

100b 

2p»-2p4(*P)5d 

g* P°  -  *P 

36  -36 

F35 

Al  V 

88.688 

200b 

2p*  -  2p4(“P)5d 

g*P°  -  4D 

36-36 

F35 

Al  V 

88.817 

50 

2p»-2p4(*P)5d 

g*  P°  -  *D 

36  -36 

F35 

Al  V 

88.945 

1 

2p5  -  2p4(sP)5d 

g'P°-4D 

36-36 

F35 

Al  V 

90.630 

250b 

2p* - 2p4(‘D)4d 

gtp°.tp 

36-36 

F35 

Al  V 

90.646 

100 

2p5  -  2p4('D)4d 

g*P*  -  *D 

36-36 

F35 

Al  V 

90.701 

200 

2p*  -  2p4('D)4d 

tf5P*  -  ’S 

36-36 

F35 

Al  V 

90  914 

200 

2p‘-2p4('D)4d 

gip° . *p 

36-36 

F35 

Al  V 

90.982 

50d 

2p5  -  2p4(lD)4d 

*S 

36-36 

F35 

Al  V 

91 .078 

10 

2p»-2p4('D)4d 

36-36 

F35 

Al  V 

91 .750 

50 

2p*  -  2p4('S)4s 

g'F  -  ’S 

36-36 

F35 

Al  V 

92.039 

10 

2p‘  -  2p4('S)4s 

£JP° - *s 

*  36 

F35 

Al  V 

93.654 

20 

2p1-2p4(,P)4d 

*1P”-JP 

36-36 

F35 

Al  V 

93.755 

350 

2ps  -  2p4(*P)4d 

/?*P°-lD 

77.  -'n 

Al  V 

93.855 

200 

2p5  -  2p4(*P)4d 

*’P°  -  >D 

•’A  -  36 

F35 

Al  V 

93.880 

70 

2ps  -  2p4(*P)4d 

8‘P*  -  »P 

36-36 

F35 

Al  V 

93  955 

300 

2p‘-2p4(,P)4d 

gip"_.p 

36-36 

F35 

Al  V 

93.981 

100 

2ps  -  2p4(*P)4d 

gip»  _  *p 

36-36 

F35 

Al  V 

94.089 

70 

2p*-2p4(*P)4d 

g*P“  -4D 

36-36 

F35 

Al  V 

94.117 

120 

2p‘-2p4(*P)4d 

g"P°  -  4D 

36-36 

F3J 

Al  V 

94.160 

100 

2p*  -  2p4(*P)4d 

«lP°  -  *D 

■A  -36 

F35 

Al  V 

94.187 

100 

2ps-2p4(*P)4d 

u’P'-’P 

36-36 

F35 

Al  V 

94.321 

10 

2p‘  -  2p4(’P)4d 

. <p 

36-36 

F35 

Ai  V 

94.394 

10 

2p‘-2p4(’P)4d 

gJP°  -  4D 

'A -36 

F35 

Al  V 

95.835 

100 

2ps  -  2p4('L))4s 

g’P° - *D 

36-36 

F35 

Al  V 

96  150 

50 

2p»-2p4('D)4s 

£*P°  - 

36-36 

F35 

Al  V 

99.200 

50 

2p»-2p4(*P)4s 

*’P”-*P 

36 -‘h 

F35 

Al  V 

99.290 

500 

2ps  -  2p*('S)3d 

s’P°  -  *t> 

36-36 

F35 

Al  V 

99.427 

200 

2p»-2p(‘P)4s 

g‘P° - *P 

36-36 

F35 

Al  V 

99.544 

100 

2ps  -  2p4(JP)4s 

*’P°  *P 

36-36 

F35 

Al  V 

99.616 

350 

2p*  -  2p4( 1 S)  3d 

s’P'-’D 

36-36 

F35 

Ai  V 

99.769 

20 

2ps-2p4(’P;  ;* 

£’P0,P 

■A  -36 

F35 

Al  V 

103.805 

500 

2p*  -  2p4('D)3d 

s’P°  lD 

36-36 

F35 

Al  V 

103.881 

700 

2p5  -  2p4(’D)3d 

j’P’-’D 

36-36 

F35 

Al  V 

103.990 

200 

2p5  -  2p4('D)3d 

*2P° . *p 

36-36 

F35 

Al  V 

104.073 

500 

2p* - 2p*l‘D)3d 

P°-*S 

•  n 

F35 

Al  V 

104.121 

600 

2p5  -  2p4('D)3d 

g*  P°-*P 

36-36 

F35 

A'  V 

104.180 

700 

2p*  -  2p4('D)3d 

g* P°  *D 

36-36 

F35 

Al  V 

104.363 

500 

2ps  -  2p4('D)3d 

g*P  -lP 

36-36 

F35 

Al  V 

104.447 

500 

2p5  -  2p4('D)3d 

g1?"  Js 

36-36 

F35 

Al  V 

!  04  495 

400 

2p5-2p4(’D)3d 

S2P°-JP 

36-36 

F?5 

Al  V 

107.711 

300 

2p*  -  2p4(’P)3d 

g*P°-*P 

36  -  3i 

F35 

Al  V 

107.945 

1000 

2p5  -  2p4(3P)  3d 

**P"-*D 

36-36 

F35 

Al  V 

108.004 

250 

2p5  -  2p4(3P) 3d 

*SP°-»P 

36-36 

F35 

Al  V 

108.057 

600 

2ps  -  2p4(3P) 3d 

g »P° - *D 

36-36 

F35 

Al  V 

108  112 

600 

2ps  -  2p4t*P) 3d 

n’P'-’P 

36-36 

F35 

Al  V 

108.315 

200 

2p5  -  ?n4(aP)3d 

g* P”  -  JF 

36-36 

F35 

Al  V 

108.385 

500 

2p*  -  2p4(’P)3d 

^P°-4P 

36-36 

F35 

Al  V 

108.404 

250 

2p5-2p4(3P)3d 

HSP°-*P 

36-36 

F35 

Al 

108  446 

150 

2p5  -  2p4(5P)3d 

g* P° - 4P 

36  -36 

F35 

Al 

108.462 

500 

2p4  -  2p4(sP)3tl 

g* P" - *D 

36  -36 

F35 

Al  V 

108  526 

20 

2p5  -  2p4(*P)3d 

g’P° - 4P 

36-36 

F35 

Al  V 

108  616 

50 

2p5-2p4(*P)3d 

g*P’  4D 

36-36 

F35 
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A1  V 


AJ  VI 


Element 

Wavelength 

Intensity 

Multiplel 

Configuration 

Term 

If 

References 

Al  V 

108.707 

300 

2p‘-2p4(aP)3d 

?aP*-4D 

38-38 

F35 

Al  V 

108.851 

50 

2p*  -  2p4(aP)3d 

gaP* - 4P 

58-38 

F35 

Al  V 

109.021 

150 

2p*  -  2p4(aP)3d 

?aP*  -  4D 

58-% 

F35 

Al  V 

500 

2p*-2p4(‘S)3s 

raP*-as 

%  -  Vi 

F35 

Al  V 

1 18  984 

300 

2p*-2p4(,S)3s 

?aP*  -  as 

Vi-Vi 

F35 

Al  V 

125.525 

750 

2p»-2p4('D)3s 

*aP*-aD 

38-38 

F35 

At  V 

126.065 

750 

2p‘-2p4(‘D)3$ 

?aP*  -  aD 

V.-* 

F35 

Al  \ 

130  413 

1000 

2p*  -  2p4(aP)3s 

?ap--aP 

38-56 

F35 

Al  V 

130  848 

1000 

2p»-2p4(aP)3s 

?sp-.sp 

38-38 

F35 

Al  V 

131  003 

1000 

2p*  -  2p4{aP)3« 

eaP“ .  »p 

58-58 

F35 

Al  V 

131  441 

1000 

2p*  -  2p4(aP)3s 

?aP“  -  aP 

58-38 

F35 

Al  V 

132  630 

500 

2p*  -  2p4  (3P)  3s 

*aF”  -  4P 

38-38 

F35 

Al  V 

133  013 

200 

2p‘-2p4(aP)3» 

*aP’  - 4P 

38-38 

F35 

Al  V 

133  242 

100 

2  A  -  2p4(aP)3s 

*JP°-4P 

58-38 

F35 

Al  V 

136  249 

50 

2s2p*  -  2s?p*(aP“)3s 

is .  sp’ 

58-58 

F35 

Al  V 

136  668 

100 

2s  2p*  -  2s2p*(aP‘,)3s 

aS  -  aP* 

58-38 

F35 

Al  V 

278  699 

2sa  2p*  -  2s  2p* 

y’P'-’s 

38-38 

E6.S22 

Al  V 

281.397 

700 

2sa2p*  •  2s2p* 

f3P°-aS 

38-58 

E6.S22 

ALUMINUM  VI  (Al5+),  Z  =  13 
Ground  State  ls22s22p4  3P2  (8  electrons) 
Ionization  Potential  1  536  300  cnr1;  190.47  eV 


A!  VI 


A1  VII 


W»*efco«th 

243.760 
275. 35C 
307.24? 

306  560 
309  596 

309  852 

310  908 
312.241 


Intensity 

Multiple! 

Configunljoe 

Tens 

J  -  J 

References 

2s*  2p4  -  2s  2ps 

•D-'P* 

2-1 

E6.S22 

2s’2p4  -  2s  2p* 

iS .  ip* 

0-1 

S  22 

Bx. .  »»B 

2s*  2p4  -  2s  2p* 

p*P-«P* 

2-1 

E6.S22 

ii 

2s*2p4  -  2s2p* 

*»P-*P* 

I  -0 

E6.S22 

B  H 

2s‘2p4-2s2p* 

f*P-*P* 

2-2 

E6.S22 

1  300d 

2s*  2p4  -  2s  2p* 

**P-»P* 

I  -I 

E6.S22 

2s*  2p4  -  2s  2p* 

f*P-»P* 

0-1 

E6.S22 

300d 

2s*2p4-2s2p» 

«*P-*P* 

1-2 

E6.S22 

ALUMINUM  VII  (Al*+),  Z  =  13 
Ground  State  ls*2s*2p3  4S^  (7  electrons) 
Ionization  Potential  1  947  100  cm'1;  241.43  eV 


A1  VII 


A1  VII 


Element 

Wivekottli 

lalciuity 

Mutapkl 

Configuration 

Term 

J  } 

References 

AI  VI! 

77.448 

1 50b 

2p*-2p*(-D)3d 

*P*-*S 

Vi  -V. 

FJ5 

A!  VII 

77.770 

300 

2p*  -  2p*(,D)3d 

*p°-*p 

Vi  -Vi 

FJ5 

AI  VII 

77.806 

70 

2p*- V<*D)3d 

*p°-*p 

Vi  -  Vi 

F35 

AI  VII 

77  896 

500 

2p»-2p*<*P>3d 

*D*  -  *D 

Vi  -Vi 

FJ5 

Al  VII 

77.945 

500b 

2p»-2p*(*P)3d 

*D*  -  *D 

Vi  -Vi 

F35 

AI  VII 

78 .327 

1000 

2p*  2p*('D)3d 

*P*  -  *D 

Vi-Vi 

FJ5 

AI  VII 

78.351 

1 000b 

2p*  -  2p,(*D)3d 

*p°-*n 

Vi  -Vi 

F35 

AI  VII 

79  012 

500 

2p»-2p*(*P)3d 

*D°  •  *b 

Vi-Vi 

F35 

AI  VII 

79.197 

500 

2p*  -  2p*(’P)3d 

*D”  -  *F 

Vi-Vi 

F35 

AI  VII 

79.635 

10 

2p*  -  2p*(*F)3d 

*D°  -  *P 

Vi  -  V. 

F35 

AI  VII 

79  690 

150 

2p*-2p*(*?)3d 

*D‘  -  *P 

Vi-Vi 

K35 

AI  VII 

79.919 

300 

2p*-2p»(*P)3d 

*p°-*d 

Vi-Vi 

F35 

AI  VI! 

79  952 

250 

2p*  -  2p*(*P)3d 

*P*  -  *D 

Vi-Vi 

F35 

AI  VII 

81.234 

50 

2p»-2p*(*P)3d 

*P  -  4D  7 

Vi  -  Vi 

F35 

AI  VII 

81  738 

50b 

2p*  -  2p*(*P)3d 

*P  -*P 

Vi  -  Vi 

F35 

AI  VII 

81 .806 

200d 

2p*  -  2o*(*P)3d 

*P°-*P 

Vi-Vi 

F3S 

AI  VII 

83.831 

350 

2s  2p4  -  2s2p*!*S’)3d 

4P-4D 

Vi-Vi 

F35 

AI  VII 

84  007 

200 

2s  2p4  -  2s  2p*(‘S  )3d 

-  4D° 

Vi-Vi 

F35 

AI  VII 

84.098 

100 

2s2p4-2s2p*(»S°)3d 

4P-4D° 

Vi-Vi 

F35 

AI  VII 

86.671 

10 

2p*-2p*('S)3s 

*P°-*S 

Vi-Vi 

F35 

AI  VII 

86.689 

50 

2p»-2p*(>S)3s 

*P~-*S 

Vi-9. 

F35 

AI  VII 

86  887 

750 

2p*  -  2p*(*P)3s 

«4S° - 4P 

Vi-Vi 

F35 

AI  VII 

87.060 

600 

2p»-  2p*(*P)3s 

*4S°-4P 

*  -Vi 

F*s 

AI  VII 

87  176 

300 

2p*-2p*(*P)3s 

g* S- • -P 

Vi  -  Vi 

K35 

AI  VII 

88.033 

900 

2p*  -2p,(’D)3s 

*D°  -  *D 

Vi-Vi 

F35 

AI  VII 

90  550 

700 

2p*  -  2p*(*P)3s 

*19°  -  *P 

Vi-Vi 

F35 

AI  VII 

90.630 

250b 

2p*  -  2p*('I))3s 

*P°  *D 

Vi-Vi 

F35 

A!  VII 

90.772 

200 

2p*  -  2p*(3P)3s 

*D"  -  *P 

V.-9, 

F7S 

AI  VII 

93.269 

10 

2p*-2p*(*P)3s 

*P°  sp 

Vi-Vi 

F75 

AI  VII 

93.295 

120 

2p3  -  2p*(*P)3s 

*P  -  *P 

Vi-Vi 

F35 

AI  VII 

93.516 

100 

2p*  -  2p*(*P)3s 

*P°  -  *P 

Vi  -  Vt 

F3S 

AI  VII 

93.542 

1 

2p*  -  2p*(*P)3s 

*P°  sp 

Vi-V, 

F3S 

AI  VII 

95 .965 

200d 

2s  2p4  -  2s2p*('S  )3s 

«p  ,s° 

L»1 

1-35 

AI  VII 

96.198 

58 

2s 2p4  -  2s2pIl1S  13s 

4P  4S 

CSI 

F35 

AI  VII 

96.319 

10 

2s  2p4  -  2s  2p3  ( *S  1 7s 

4P  4S° 

9,-Vi 

F75 

AI  VII 

208.1  ? 

2s*2p=-2s2p4 

8‘S  *P 

Vi-Vi 

K8 

AI  VII 

209  4  ? 

2s»2p*-2s2p4 

g'S  *p 

Vi-Vi 

K8 

AI  VII 

239.030 

lOOd 

2s*2p*-2s2p4 

*!)"  *P 

Vi  -  Vi 

S22 

AI  VII 

240.770 

200d 

2s*2p*-2s  2p4 

*19°  *P 

Vi-Vi 

S22 

AI  VII 

259.035 

10 

2s*  2p3  -  2s  2p4 

*P°  »P 

Vi  Vi 

S22 

AI  VII 

259.219 

10 

2s*  2p*  -  2s  2p4 

*P° . jp 

Vi  -9. 

S22 

AI  VII 

261 .053 

10 

2s’ 2p*  -  2s  2p4 

*P°  *P 

Vi-Vi 

S22 

AI  VII 

261 .219 

10 

2s32p3-2s2p4 

*P  -  *P 

Vi-Vi 

S22 

AI  VII 

278.95 

2s*  2p3  -  2s  2p4 

*P  •  *S 

Vi  -  Vi 

KI7 

AI  VII 

279.16 

2s*  2p*  -  2s  2p4 

*P  -*s 

Vi  -  9 

KI7 

AI  VII? 

279.256 

10 

S22 

AI  VII 

282.65 

2s  2p-  -  2ps 

*19  *P° 

Vi  -  'i 

KI7 

AI  VII 

285  81 

2s  2p4 - 2p5 

*19  *P° 

*i  Vi 

K17 

AI  VII 

309  012 

!00d 

2s*  2p*  -  2s  2p4 

*19°  *19 

Vi-Vi 

S22 

AI  VII 

309.122 

lOOd 

2s*  2p*  -  2s  2p4 

*19°  -  *19 

Vi-Vi 

S22 

AI  VII 

343.290 

10 

2s*  2p*  -  2s  2p4 

*r-*i9 

■i  -  Vi 

S22 

AI  VII 

343  650 

lOd 

2s*  2p*  -  2s  2p4 

*P  *19 

Vi-Vi 

S22 

AI  VII 

352  160 

lOOd 

2s*  2p*  -  2s  2p4 

u4s°-4P 

Vi  -  'A 

F.6.S22 

AI  VII 

353.776 

200d 

2s* 2p3  -  2s 2p4 

V4S"  -  *P 

Vi-Vi 

P6.S2? 

AI  VII 

356  885 

250d 

2s*  2p*  -  2s  2p4 

y*S°  - 4P 

Vi-Vi 

F.6.S22 

AI  VII 

381  689 

7s2p4  -  2p* 

*P .  ,p» 

Vi  -  Vi 

S22.F3 

AI  VII 

386  09 

2s  2p4  -  2p5 

*P-  *P° 

Vi  -  'k 

F3 

AI  VII 

787  52 

2s 2p4 - 2ps 

*P .  ip” 

Vi-Vi 

F3 

AI  VII 

392.07 

2s 2p4 - 2p» 

*P-*P° 

Vi  -Vi 

F7 

149 


A!  VIII 


A1  VII! 


ai  vm 


A!  IX 


KIciksi 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

am 

kefereacei 

AI  VIII 

75.488 

E 

2s2p*-2s2p3<4P)3d 

3p*.»p 

F35 

AI  VIII 

75.577 

150 

2s2p*-2s2p3(3D)3s 

3D‘ -  3D 

F35 

AI  VIII 

75.623 

100 

2p* - 2p3s 

jsp.ap* 

F35 

AI  VII! 

75.734 

50 

2p*-2p3s 

k’P-’P* 

F35 

A>  VIII 

75.778 

250 

2p3  -  !p3s 

g*P  3P* 

F3< 

AI  VIII 

75.8514 

100b 

2p*  •  2p3s 

f’P-’P* 

1-0 

F35 

AI  VIII 

75  985 

50 

2p*  -  2p3* 

g’P-’P* 

2-1 

F3J 

Ai  VIII 

77  605 

300 

2p3  -2p3s 

‘D  -  *P* 

2-1 

F35 

AI  VIII 

78.225 

1 

:U2p’-2s  2p*('P)3s 

3S*-3P  ? 

1  -2 

F35 

AI  VIII 

78.351 

|T  ■ 

2s2p3-2s2p3<3D)3s 

3P*  -  3D 

2-3 

F35 

AI  VIII 

79  455 

120 

2-2>-*  -  2s2p3(3S)3s 

3S*  -  *S 

1  - 1 

F35 

AI  VIII 

80  320 

10 

2s2p3  -  2s2p3(4P)3s 

3D* -  3P 

F35 

AI  VIII 

80  483 

lOd 

2s  2p3  -  2s2p3(4P)3s 

3D*-3P 

F35 

AI  VIII 

80  704 

100 

2p3  -  2p3s 

tS .  ip- 

F35 

AI  VIII 

82  543 

150 

2s  2p*  -  2s2p*(!D)3s 

•D-  -  'D 

F35 

AI  VIII 

83.465 

50 

2s2p3-2s2p3(4P)3s 

3P*-3P 

F35 

AI  VIII 

83  635 

10 

2s2p3-2s2p*(‘Pi3s 

3P’  -  3P 

2-1 

F35 

AI  VIII 

91.487 

50 

2s2p3  -  2s3  2p3p 

3P*-3S 

2-1 

F35 

AI  VIII 

247.40 

45 

2s32p!  -  2s  2p3 

S3P-3S* 

0-1 

Kit 

AI  VIII 

248.45 

83 

2s3  2p3  -  2s  2p3 

g'P-'S' 

1  -  1 

K18 

AI  VIII 

250  1  39 

100 

2s32p3-2s2p3 

g3P-3S“ 

2-1 

S22.K18 

AI  VIII 

10 

2s32p3-2s2p3 

'D  -  *P° 

2-1 

S22 

AI  VIII 

50d 

! 

2s32p3-2s2p3 

•D  -  'D" 

S22 

AI  VIII 

TlYftVV'  '  i 

2s2p3 - 2p4 

3D°  3P 

F3 

AI  VIII 

2s3  2p3  -  ?.s  2p3 

'S  -  *P° 

F3 

AI  VIII 

2s  2p3  -  2p4 

3D°  -  3P 

F3 

AI  VIII 

2s3  2p3  -  2s  2p3 

«3P  3P” 

F3 

AI  VIII 

MtlwH . 

2s32p3-2s2p3 

g3P-3P” 

1  -2 

F3 

AI  VIII 

328.200 

lOd 

2s32p3-2a2p3 

g3P-3P° 

2-2 

S22 

AI  VIII 

329.63 

2s2p3-2p4 

3p° . 3p 

1  -0 

F3 

AI  VIII 

331.03 

2s2p3-2p4 

3P° - 3P 

2-1 

F3 

AI  Mil 

334.51 

2s 2p3 - 2p4 

3P°  -3p 

2-2 

F3 

AI  VIII 

340.23 

2s2p3-2p4 

•P°  'S 

1  -0 

F6 

AI  vni 

381  15 

2s32p3-2s2p3 

g3P - JD° 

0-1 

F3 

AI  VIII 

10 

2s32p3d  -  2s2p3(3D)3d 

'D°  -  3F  ? 

2-3 

S22,K« 

AI  VIII 

2s32p»-2s2p3 

g3P-  3D” 

1  - 1 

Kl7 

AI  VIII 

383  785 

50 

2s32p3-2s2p3 

g3P- 3D° 

1-2 

S22 

AI  VIII 

387.83 

2s3  2p3  -  2s  2p3 

g3P  -  3D’ 

2-2 

K17 

Ai  VIII 

387  970 

100 

2s3 2p3  -  2s2p3 

g3P  -  3D° 

2-3 

S22 

AI  VIII 

399  57 

2s2p3-2p4 

'D°-'D 

2-2 

F6 

AI  VIII 

480.11 

2s 2p3 - 2p4 

3S° - 3P 

1  -0 

F3 

AI  VIII 

483  03 

2s 2p3 - 2p4 

3S°-3P 

1  -1 

F3 

AI  VIII 

490.44 

2s2p3  -  2p* 

3S° - 3P 

1-2 

F3 

AI  VIII 

493.18 

2s2p3-2p4 

'P°  >D 

1  -2 

F3 

AI  VIII 

774.8  ? 

2s*  2p*  -  2s  2p3 

g3P-  5S° 

2-2 

K8 

ALUMINUM  IX  (Al8+),  Z  =  13 
Ground  State  ls22s22p  2P°m  (5  electrons) 
Ionization  Potentiai  2  663  400  cm  330.21  eV 


llcmcnt 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

J-J 

Rcfe.enccp 

A.  IX 

40  904 

10 

2s32p  -  2s2p(3P°)5p 

S3P°  -  3D 

% 

H7 

AI  IX 

45  037 

20 

2sa2p  -  2s2p(3F°)5p 

S3P°  3P 

%-3h 

H7 

AI  IX 

41.543 

20 

2p  -  6d 

g3P° - *» 

-ft 

H7 

AI  IX 

42.708 

lu 

2s 2p3  -  2s2p('P°)5d 

3D-3D° 

*h  -*k 

H7 

AI  IX 

42  744 

10 

2s2p3  -  2s2p(‘P°)5d 

3D  -  3F° 

%  -% 

H7 

t'  He  I.I  Be  B  C  N  ()  F  Ne  Na  Mg  AI  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fc  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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Ai  IX 


A1  IX 


Elrmcat 

Wivekngth 

Intensity 

— 

Multiple*. 

Configuration 

Term 

J  -  J 

References 

A1  IX 

42.928 

20 

2s2p2-2ps(2P)4p 

<P  -  «D* 

54 -74 

H7 

Al  IX 

43.195 

40 

2s  2p3  -  2s2p(3P“)5d 

4P .  <p* 

94-54 

H7 

Al  IX 

43.237 

40 

2s  2p2  -  2s2p(’P°)5d 

4P  .  4? 

54-54 

H7 

Al  IX 

43.261 

SO 

2s2p»-2s2p(2P*)5d 

4P  .  «d° 

54  -74 

H? 

Al  IX 

43.549 

10 

Zp  -  5d 

g2 P°  -  3D 

54-59 

F35 

Al  IX 

44. ’’IM 

50 

2s*  2p  -  2s  2p  (3P° )  4p 

*2F-2D 

54-54 

H7 

Al  IX 

44.743 

80 

2s2  2p  -  2s2p(*P°)4p 

g2P”  -  ‘D 

54-54 

H7 

Al  IX 

45.977 

10 

2s22p  -  2s 2p(sP°)4p 

*2P*-2P 

54-54 

H7 

Al  IX 

4V  344 

40 

2s2p2  -  2s2p(3P“)5d 

2D  -  2F° 

54  % 

H7 

Al  IX 

46.896 

40 

2s2p,-2s7p(lr)4d 

2D  -  2F° 

54  -54 

H7 

Al  IX 

47.417 

80 

2s  2p2  -  2s  2p  (3P°)4<1 

4P;«P* 

54-54 

H7 

Al  IX 

47  455 

170 

2s2p2-2s2p(2P°)4d 

4P .  <D’ 

54-54 

WI2 

Al  iX 

47.489 

200 

2s  2p2  -  2s2p(2P°)4d 

4P-4P’ 

54-54 

H7 

Al  IX 

47.534 

100 

2s  2p2  -  2s  2p  (2P“  )4d 

4P  _  «D” 

54-74 

F35 

Al  IX 

47.755 

10 

2p  -  4d 

g2P°  -  2D 

54-54 

F35 

Al  IX 

47.856 

50 

2p-4d 

g2P“  2D 

54-54 

F35 

Al  IX 

48.765 

20 

2s2p2  -2s2p(3P°)4s 

4P .  «p» 

54-54 

H7 

Al  IX 

49  094 

40 

2p  -  4s 

g2P* - 2S 

54-54 

H7 

Al  IX 

49.854 

100 

2s 2p2  -  2s2p(2P°)4d 

2D  -  2F* 

54-74 

F35 

Al  IX 

49.916 

100 

2s 2p2  -  2s2p(2P°)4d 

2D-2F” 

54-54 

H7 

Al  IX 

52.966 

10 

2s22p-2s2p('P°)3p 

g2 P° -  2S 

54-54 

H7 

Al  IX 

53.098 

10 

2s22p  -  2s2p(‘P<,)?p 

g2P° - 2S 

54-54 

H7 

Al  IX 

53.237 

60 

2s22p  -  2s2p(‘P“)3p 

g3P° - 3P 

54-54 

H7 

Al  IX 

53.267 

60 

2s22p  -  2s2p(‘P“)3p 

g2P  -2P 

-A -54 

H7 

Al  IX 

53.376 

10 

2s22p  -  2s2p(’P°)3p 

gjp" . 2p 

54  -  54 

F35 

Al  IX 

53.424 

10 

2s22p  -2s2p('P°)3p 

g2P°-2D 

54-54 

F35 

Al  IX 

53.488 

1 

2s  2p2  -  2p2(3P)3p 

4P  -  4S° 

54  54 

F35 

Al  IX 

53.554 

10 

2s 2p2  -  2p,(3P)3', 

4,,  .  4So 

54-54 

F35 

Al  IX 

5V312 

lOd 

2s 2p2  -  2p2(3I>)3p 

'P-4P° 

54-44 

F35 

Al  IX 

54.457 

200 

2s  2p2  -  2pI(,P)3p 

4p  -  4D° 

54-74 

F35 

Al  IX 

55.667 

10 

2s2p2-2p2('D)3p 

2D  -  2D° 

54-54 

F35 

Al  IX 

56.150 

50b 

2s2  2p  -  2s2p(3P°)3p 

g2P° - 2s 

>4-54 

F35 

Al  IX 

56  304 

70 

2s??p  -  2s2p(3P°)3p 

g2P° - 2S 

54-54 

F35 

Al  IX 

56.899 

100b 

2s22p-2s2;  (2P°)3p 

,2P"  2D 

'4-54 

FIS 

Al  IX 

56.945 

250 

2s22p  -  2s2p(3P°)3p 

g2P°  -  2D 

54  54 

F3S 

Al  IX 

58.060 

10 

2s22p-2-.',o(3P*)3p 

gJP”-2P 

'4-54 

F35 

Al  IX 

58.112 

50 

2s22p-2s2p.JP°)3p 

g2P°  2P 

■4  -  '4 

F35 

Al  IX 

58.222 

100 

2s2  2p  -  2s  2p  l2P°)3p 

g2P°  2P 

54-54 

F35 

Al  IX 

58.276 

1 

2s22p  -  2s2pi3P")3p 

g2P°  .  2p 

54-54 

F35 

Al  IX 

59.381 

lOd 

2s  2p2  -  2s  2).  f’P°)3d 

2D  -  2D° 

54-54 

F35 

Al  IX 

59.761 

300 

2s2p2  -  2s 2p(’P°)3d 

2D  .  2p° 

54-74 

F35 

Al  IX 

59  960 

60 

2s2p2  2s2p(3P°)3d 

4P  -  4P° 

>4-54 

H7 

Al  IX 

60  162 

lOd 

2s2p2  -  2s2p(3P°)3d 

4P  »P° 

54-54 

F35 

Al  IX 

60.197 

50 

2s  2p2  -  2s2p(3P’)3d 

4P  -  4P° 

54-54 

F35 

Al  IX 

60.222 

10 

2s2p2  -  2s2p(3P“)3d 

4P  4P° 

54-54 

F35 

Al  IX 

60  262 

10 

2s2p2-2s2p(3P°)3s 

4P  -  4p° 

54-54 

F35 

Al  IX 

60.312 

50 

2s2p2  -  2s2p(3P°)3d 

4P  -  4p° 

54-54 

F35 

Al  IX 

60.347 

100 

2s2p2-2s2p(3P°)3d 

4P  4I>° 

54-54 

1-35 

Al  IX 

60.504 

150 

2s 2p2  -  2s2p(3P°)3d 

4p  *D" 

54-54 

F35 

Al  IX 

60.549 

2G0 

?.s  2p2  -  2s  2p  (3P° )  3d 

4P-4D“ 

54-54 

F75 

Al  IX 

60.588 

300 

2s2p2  -  2s2p(3P°)3d 

4P  -  4D° 

%  -  74 

F,5 

Al  IX 

60.645 

10 

2s  2p2  -  2s?.p(3P°)3d 

4P  4D° 

'54-54 

F’5 

Al  'X 

60.896 

300 

2p  -  3d 

s2p°-2:> 

54-% 

F35 

Al  IX 

6i .069 

600 

2p  -  3d 

?2P0  -  2D 

54-54 

F35 

Al  IX 

61.647 

10 

2s2p2  -  2s2p(,P°)7d 

2S  2p„ 

■4-54 

F3S 

Al  IX 

62.327 

250 

2p3  -  2p2(3P)  jd 

4S°-4P 

%  -54 

F35 

A'  IX 

62.369 

150 

2p3-2p2(3P)3d 

4S°-4P 

54-54 

F3S 

Al  IX 

62  474 

100b 

2s2p2  -  2s2p(’P  )3d 

2p  _  2p° 

54  -  '4 

F35 

Al  IX 

62  587 

100 

2s2p2-2s2p(’P°)3d 

2P  -  2P° 

54-54 

F35 

Al  IX 

62.916 

150 

2s 2p2  -  2s2p(’P°)3d 

2P  -  2D° 

>4-54 

F35 

Al  IX 

63.025 

500b 

2s2p2  -  2s 2pi’F°)3d 

2p  2D° 

54-54 

F35 

Al  !X 

63.509 

500d 

2s 2p2  -  2s2p(3P°)3d 

20  -  2F° 

54  -74 

F35 

A!  IX 

63.632 

700 

2s2p2  -  2s2p(3P°)3d 

2D  -  2FC 

54-54 

F35 

Al  IX 

64.625 

50 

2s2p2  -  2s 2p('P°)3s 

2o  -  2p° 

54  -54 

F35 

Al  IX 

64  885 

150 

2s  2p2  -  2s2p(3P°)3d 

20  -  2D° 

54-54 

F35 

152 


1 1  m  iiiiMiiii  umii  iiTfiriiif  iMitiiiiiMMiMMB 


Wavelength 

Intensity 

Multiple! 

Configuration 

64.904 

!00b 

2s2p*-2*2p{3P*)3<l 

66 .038 

50 

2s2p*-2s2p(*P*)3s 

66.092 

50 

2s2p*  -  2s2p(*P*)3s 

66  142 

120 

2s  2p*  -  2s2p(*P*)3s 

66  239 

150 

2s  2p*-  2s2p(’P*)3d 

66.275 

50 

2s2p*-2s2pC»P'03s 

66.321 

60b 

2s  2p*  -  2s2p(*P*)3d 

66.624 

10 

2p  -  3s 

66.836 

1C tOa 

2p  -3s 

67  828 

10 

2s2p*-2s2pCP*)3s 

68  531 

100b 

r.p*  -  2p*(3P)3s 

68  637 

50b 

2p*  -  2p*(*P)3s 

68.825 

50b 

2s 2p*  -  2s2p('P°)3s 

68.958 

50 

2s2p*-2s2p('P*)3s 

69.258 

50d 

2s  2p*  -  2s2p(*P°)3<l 

69,'»16 

iOO 

2s  2p*  -  2s  2p  (3P“)  3s 

69.850 

50d 

2s 2p*  -  2s2p(*P*)3s 

73.451 

1 

2s2p*  -  2s2p(*P°)3s 

73.625 

1 

2s  2p*  -  2s2p(*P*)3s 

74  785 

50 

2s  2p*  -  2s2p(*P°)3s 

77.381 

150 

2p*  -  2s2p(’P°)3p 

77.448 

150b 

2p*  -  2s2p(1P°)3p 

280  16 

2s*2p  -  2s  2p* 

282.45 

2s*2p  -  7s2p* 

284.042 

106 

2s32p-2s2p3 

|  286.45 

2s*2p-2s2p* 

300  60 

2s*2p-2s2p* 

305.10 

2s*2p  -  2s2p* 

306  95 

2s 2p*  -  2p3 

307  33 

2s2p* - 2pJ 

31678 

2s  2p3  -  2p3 

318.50 

2s2p‘-2p3 

321 .05 

2s2p3-2p3 

384  95 

2s3  2p  -  2s2p* 

392.40 

2s32p  -  2s2p* 

395.44 

2s2p3  -  2p3 

396.05 

2s  2p*  -  2p3 

43203 

2s  2p*  -  2p3 

432.66 

2s2p3-2p3 

437.46 

2s2p»-2p3 

438.09 

2s  2p3  -  2p3 

602.18 

2s  2p3  -  2p3 

613.10 

2s  2p3  2p3 

*D  -  ‘D* 
4P  -  3P* 
«P  -  4P* 
4P-4P* 
*S-*P* 

4P-4P* 
»S-3P* 
**P*-*  S 
*‘P*-*S 
*S-*P* 


%  -  %  I  F35 


%-'A 

?  'A-% 
? 


A1  X 


A1  X 


F.kSKfll 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

m 

References 

A1  X 

36.150 

25 

2s?p  -  7»6d 

*F-*D 

1-2 

H6 

A1  X 

36.403 

50 

2s2p-2s6d 

*F-*D 

2-3 

H6 

A1  X 

36.925 

100 

2a*-2s4p 

g'S-'F 

0-1 

H6 

Al  X 

38.255 

100 

2s2p-2s5d 

*P*  *D 

1  -2 

HS 

Al  X 

38.310 

125 

2s2p-2s5d 

*F-*D 

2-3 

H6 

Al  X 

39.291 

75 

2p*-2p5d 

*P  -  *F 

2-2 

H6 

Al  X 

39.535 

100 

2s  2p  -  2p4p 

*P*-*P 

2-2 

H6 

Al  X 

39.628 

125 

2s2p  -  2p4p 

*P*  -  *D 

2-3 

H6 

Al  X 

39.853 

50 

2p*-2p5d 

*D  •  'F* 

2-3 

H6 

Al  X 

40.421 

25 

2s  2p  -2s  5a 

*P*  -  'D 

1  -2 

H6 

Al  X 

41 .730 

100 

2s  2p  -  2p4p 

‘F  -  'D 

1  -2 

H6 

Al  X 

42.310 

75 

2s2p-2s4d 

*P*  -  *D 

0-1 

H6 

Al  X 

42.340 

200 

2s  2p  -  2s  4d 

*F-*D 

1-2 

H6 

Al  X 

42.403 

350 

2s2p-2s4d 

*P*  -  *D 

2-3 

H6 

Al  X 

43.460 

75 

2p* - 2p  4d 

*P  -  *P* 

1  -2 

H6 

Al  X 

43.549 

350 

2p*-2p4d 

ap.ap- 

2-2 

H6 

Al  X 

43.577 

100 

2p*  -  2p4d 

*P  -  *D° 

2-3 

H6 

Al  X 

44.136 

10 

2p»-2p4d 

'D->F 

2-3 

F35 

Al  X 

44  493 

75 

2p*-2p4d 

>D-'D° 

2-2 

H6 

Al  X 

44.902 

10 

2s2p-2s4d 

■F-'D 

1  -2 

F35 

Al  X 

46.223 

75 

2p*  -  2p4d 

'S-'F 

0-1 

H6 

Al  X 

50.670 

50 

2s  2p  2p3p 

*F  -  *P 

1  -2 

F35 

Al  X 

50  717 

75 

2s  2p  •  2p3p 

3p°  .  Jp 

1  - 1 

H6 

Al  X 

50.762 

350 

2s 2p  -  2p3p 

*P° - 3P 

2-2 

H6 

Al  X 

50.802 

50 

2s  2p  2p3p 

3p° . 3p 

2-1 

F35 

Al  X 

50.903 

50 

2s  2p  -  2p3p 

*p° - *s 

0-1 

H6 

Al  X 

50.946 

10 

2s  2p  -  2p3p 

*P°-*S 

l-l 

FJj 

Al  X 

51.039 

10 

2s  2p  -  2p  3p 

*P°  -  *s 

2-1 

F35 

Al  X 

51.362 

350 

2*  2p  -2p3f 

*P°  -  *D 

2-3 

F’5 

Al  X 

51.400 

1 

2s  2p  -  2p3p 

*P°  -  3D 

1  - 1 

F35 

Al  X 

51 .454 

1 

2s2p  -  2p3p 

*P° - *D 

2-2 

F35 

Al  X 

51.979 

300 

2s* -7s  3  p 

s’S-‘F 

0-1 

F35 

Al  X 

54.115 

2?0 

2s  2p  -  2p3p 

■F-‘D 

1-2 

F35 

Al  X 

55.227 

150 

2s  2p  -  2s  3d 

*P°  *D 

0-1 

F35 

Al  X 

55.272 

500 

2s  2p  -2s  3d 

»F  -  *D 

1  -2 

F35 

Al  X 

55.376 

750 

2s  2p- 2s  3d 

*P°  -  *D 

2-3 

F35 

Al  X 

55.731 

50 

2s  2p  -  2p3p 

ip°  _  ip  | 

1-1 

F35 

Al  X 

56.590 

75 

2p*-2p3d 

3P  -  3P> 

0-1 

H6 

Al  X 

56.650 

lOd 

2p*  -  2p3d 

*P  -  3P° 

1  -1 

F35 

Al  X 

56.696 

75 

2p*-2p3d 

3p  .  3p° 

1-2 

H6 

Al  X 

56.762 

10 

2p*  -  2p  3d 

3p  _  3p° 

2-1 

F35 

Al  X 

56.802 

200 

2p*-  2p3d 

*P-*P° 

2-2 

F35 

Al  X 

56.945 

250 

2p*  -  2p3d 

*P  -  *D° 

0-1 

H6 

Al  X 

56.964 

150 

2pJ - 2p3d 

*P  -  *D° 

1-2 

F35 

Al  X 

57.024 

250 

2p*  -  2p3d 

*P  -  *D° 

2-3 

F35 

Al  X 

57.072 

10 

2p*-2p3d 

*P  -  *D° 

2-2 

F35 

Al  X 

57.116 

75 

2p!l  -  2p  3d 

>D-*F 

2-1 

H6 

Al  X 

57.368 

350 

2p*-2p?d 

>D  -  ‘F° 

2-3 

F35 

A!  X 

58.808 

1 

2s7p  -  2s 3s 

*P°  -  2S 

0-1 

F35 

Al  X 

58.858 

100 

2s  ?:p  -  2s  3  s 

»P°  -  *S 

1-1 

F35 

Al  X 

58.987 

150 

2s 2p  -  2s 3s 

5P° - *S 

2-1 

F35 

Al  X 

59.107 

400 

2s  2p- 2s  3d 

>P°  -  >D 

1  -2 

F35 

Al  X 

60.700 

10 

2p*-  2p3s 

*P  -  *P° 

2-2 

F35 

Al  X 

60.8% 

300 

2p*-2p3s 

>D  -  'P° 

2-1 

H6 

Al  X 

63.134 

200 

2s 2p  -  2s  3s 

lP°-,S  i 

1  -0 

F35 

Al  X 

177.80 

2s  3d  -  2s4f 

*D  -  *F° 

3-4 

F6 

Al  X 

332  78 

2s*-2s2p 

g'  S-'F 

K18 

Al  X 

394.83 

2s 2p  -  2pz 

■P° -  'S 

F3 

Al  X 

395.36 

2s  2p  -  2p* 

3p°  .  3p 

1-2 

K18 

Al  X 

397.76 

2s  2p  -  2p* 

3p° . 3p 

0-1 

K  1 

Al  X 

400.43 

2s2p  -  2pa 

3p° . 3p 

?  -1 

K18 

Al  X 

401.12 

2s2p-2p* 

3p°  _  3p 

2-2 

K18 

Al  X 

403.55 

2s  7p  -  2p* 

3p°  .  3p 

1-0 

K18 

Al  X 

406.31 

2s 2p  -  2pz 

3p° . 3p 

2-1 

K18 

Al  X 

670.06 

2s  2p  -  2p* 

’P°  -  ‘D 

1-2 

F3 
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A1  XI 


ALUMINUM  XI  (AI10+),  Z  =  13 
Ground  State  ls*2s  *Si/*  (3  electrons) 
Ionization  Potential  1  565  600  cm'1;  442.07  eV 


A1  XII 


Element 

Wavelength 

Intensity 

Multipkt 

Configuration 

Term 

J  -J 

References 

A1  XI 

7. 776 

Is’ 3p  -  Is2p3p 

»P°  -  »s  ? 

D6 

Al  XI 

29.416 

6 

2s  -9p 

g*S  -  *P* 

'A  -% 

F28 

AI  XI 

29  793 

10 

2s  •  8p 

g’S  -  JP” 

■A  -  % 

F28 

Al  XI 

30  376 

20 

2s  -7p 

g’s-’P' 

■A  -* 

F2s 

Al  XI 

31  313 

35 

2s  -6p 

g*s  *P* 

■A  -  % 

F2* 

Al  XI 

31.426 

3 

2p-8d 

*P°  -2D 

•A  ■% 

F28 

Al  XI 

31.483 

6 

2p-8d 

*P°  -  2D 

%  - 

F28 

Al  XI 

32  068 

6 

2p-7d 

jp.»D 

■A  -% 

F28 

Al  XI 

32  128 

10 

2p-7d 

2P°-2D 

% -% 

F28 

Al  XI 

33.007 

200 

2s  -  5p 

g*S  -  »P” 

■A  -% 

F28 

Al  XI 

33.109 

10 

2p-6d 

2P°  -  2D 

■A  -% 

F28 

Al  XI 

33.172 

35 

2p-6d 

>P° - *D 

F28 

Al  XI 

34  994 

200 

2p-5d 

*P° - 2D 

■A  -% 

F28 

Al  XI 

35  063 

250 

2p-5d 

>P" . >d 

%  -=A 

F28 

Al  XI 

35  163 

6 

2p  -  5s 

*P°-»S 

■A  -  A 

F28 

Al  XI 

35.239 

6 

2p  -  5s 

*P°  -  >S 

\  -  % 

F28 

A!  XI 

36  675 

400 

2s  -  4p 

g’S  -  2P° 

■A  -  3A 

F28 

Al  XI 

39  091 

250 

2p  -  4d 

2P° - JD 

'A 

F28 

Al  XI 

39.180 

400 

2p  -4d 

*P° - >D 

F28 

Al  XI 

39.530 

60 

2p  -  4s 

*0°  . 

■A  -  A 

F28 

Al  XI 

39.623 

90 

2p  -  4s 

2p°  -  >S 

%  -  'A 

F28 

Al  XI 

48.297 

700 

2s  -  3p 

gJS-3P" 

■A 

F28 

Al  XI 

48.338 

700 

2s  -  3p 

g*c  -  *P6 

’A  -  'A 

F28 

Al  XI 

52  299 

400 

2p  -  3d 

»P“ . »D 

■A 

F28 

Al  XI 

52  446 

700 

2p  -  3d 

*P° . «d 

F28 

Al  XI 

54.388 

60 

2p  -  3s 

2P°  -  >S 

%  -  >A 

F28 

Al  XI 

150.31 

3p  -  4d 

2P° . >d 

■A  -% 

F6 

Al  XI 

150.61 

3p  -  4d 

2P° - *D 

F6 

Al  XI 

154.66 

3d  -4f 

*D  -  *F° 

*  -7A 

F6 

Al  XI 

550.01 

2s  -  2p 

g*S  -  JP" 

’A  -  3A 

F3 

Al  XI 

568.12 

2s  -  2p 

g’S  -  «P“ 

■A  -  ’A 

F3 

ALUMINUM  XII  (A1I1+),  Z  =  13 
Ground  State  Is2  (2  electrons) 
Ionization  Potential  16  825  022  cm  l;  2085.983  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  -  J 

References 

Al  XII 

6.18 

P 

Is*- Is  5p 

g'S - 'P° 

0-1 

K8 

Al  Xll 

6  314 

Is2- ls4p 

g'S-‘P° 

0-1 

F36 

Al  XII 

6  635 

Is*  -  Is 3p 

*'S-'P° 

0-1 

F3b 

Al  XII 

7.757 

Is2 - ls2p 

g'S-'P” 

0-1 

F36 

Al  XII 

7.806 

P 

is* -  ls2p 

g'S  -  3F° 

0-1 

K8 

Al  XII 

7.873 

i 

ls»-  ls2s 

g'S-’S 

0-1 

06 

Al  Xll 

42.23 

P 

1  s  2s  - 1  s  3p 

3S  -  3P° 

1  -2 

K8 

Al  XII 

847  4 

P 

1  s  2s  -  1  s  2p 

3S  -  3P° 

1  -2 

K8 

155 


j  - 1  1 1  iiiraiiiiiitriii  i  im  iM 


A1  XIII 


ALUMINUM  XIII  (Al**+),  Z  =  13 
Ground  State  Is  2Sin  (1  electron) 
Ionization  Potential  18  584  139  cm'1;  2304.08  eV 


A1  XIII 


SILICON,  Z  =  14 
Unclassified  Lines 


SILICON  I  (Si0+),  Z  -  14 
Ground  State  ls22s22p83s23p2  3P0  (14  electrons) 
Ionization  Potential  65  747.5  cm1;  8,151  eV 


Element 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

J-J 

References 

Si  I 

1255.276 

10  -A 

41.12 

3s,3pI - 3s3p3 

g3P-3S° 

01 

R1 

Si  I 

.256.490 

40  -A 

41.12 

3s23p2  -  3s3p3 

*3P-3S’ 

1-1 

Rl 

Si  I 

1258.795 

50  -A 

41.12 

3s33p3 • 3s3p3 

s’P - 3S° 

2-1 

R1 

Si  I? 

1543.713 

Ir 

Rl 

Si  I? 

1545.095 

Ir 

Rl 

Si  I 

1545.565 

Ir 

41.11 

3p* - 3p lOd 

g3P  -  3D° 

2-3 

Rl 

Si  I 

1546.559 

Ir 

41.10 

3p2-3pl0d 

g3P  -  3P° 

2-2 

Rl 

Si  1? 

1547.373 

Ir 

Rl 

Si  1 

1548.7149  st 

2 

41.09 

3p*  -  3p9d 

g3P  -  3D° 

1-2 

K5 

Si  I? 

1551.2411 

2 

K5 

Si  1 

1551.8595  si 

2 

41.09 

3p2  -  3p9d 

/?3P  -  3D° 

2-3 

K5 

Si  I? 

1551.9323 

1 

K5 

Si  1 

1552.2089 

1 

41.09 

3p2  *  3p9d 

g3P  -  3D°  ? 

2-2 

K5.K8 

Si  I 

1552.9498  st 

2 

41.08 

3p3  -  3p9d 

g3P  -  3P° 

2-2 

K5 

Si  I? 

1553.3712 

1 

K5 

Si  I? 

1554.7021 

2 

K5 

Si  1 

1555.5157  st 

1 

4'. 03 

3p*  -  3pl0s 

1  -2 

K5 

Si  I? 

1555.6630 

1 

K5 

Si  I? 

1556.1626 

1 

K5 

Si  I 

1556  5273  st 

1 

41.05 

3p2 - 3p8d 

g3P  -  3P° 

1  -0 

K5 

Si  I 

1558,2400  st 

2 

41  06 

3p3-3p8d 

g»p .  >D° 

1  -2 

K5 

Si  1 

1559.06 

41  03 

3p3  -  3p  10s 

«3p  -<%,*/.  r 

2-2 

MI9 

Si  1 

1559  3645  st 

2 

41.07 

3p*  -  3pl0s 

S3P-(%,'A)’ 

2-1 

K5 

Si  I 

1560.39 

41.03 

3pJ  -  3p  10s 

j3p  -  3p° 

0-1 

M19 

Si  I 

1560.7425  st 

8 

41  06 

3pJ  -  3p8d 

*3P - 3D° 

2-3 

R2 
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Firmer: 

Wavelength 

Inlcn&ily 

Multiple! 

Configuration 

Term 

J  J 

Reference) 

Si  1 

1  5bt  "N2 

lOr 

4i.C6 

3r>3  -  3pSd 

*aP - aD 

2-2 

Rt 

Si  1 

1562  0065  M 

4 

41.05 

3pa  -  3p8d 

KaP  •  aP‘ 

2-2 

R2 

Si  I 

1562.0531  st 

1 

41.02 

3pJ  -  3p8d 

g3 P-  ‘P° 

0-1 

K5 

Si  I 

1562  28 

41.03 

3pa  -  3pl0s 

*aP  -  SP- 

1  - 1 

Mt9 

Si  1 

1563  3641  st 

1 

41 .04 

3p2  -  3,i8d 

gSp.lh 

2-3 

K5 

Si  1 

1564  6138  st 

8 

41.01 

3pa  -  'o8d 

*aP  -  aF" 

1  -2 

R2 

Si  I 

1  565.32 

41 

3pa  -  3 

g*P -<%.'*) 

0-1 

Ml9 

Si  1 

1565  84 

41.03 

3p2  -  3p  1  f  s 

gaP-3P° 

2-1 

Ml9 

Si  1 

1  567.21 

41 

3pJ  -  3p  Vs 

gaP-(*,'A)° 

1  - 1 

Mt9 

Si  1 

!  567  7263  st 

8 

37.04 

3p2  -  -9s 

g’p-w.Hr 

1  -2 

R2 

Si  P 

1 567  8095 

1 

K' 

Si  1 

1568  196?  st 

10 

40  01 

3fsa  3p7L 

g3  p-3p° 

1  -0 

R2 

Si  I 

1568  6182  st 

3 

40 

3p2 - 3p7d 

gaP  -  3D° 

0-1 

R2 

Si  1 

1569  3185  st 

8 

41  01 

3pJ  -  3p8d 

g3P  -  aP° 

2-3 

R2 

Si  1 

1570  0275  st 

2 

40.01 

3.,a  •  3p7d 

g3P  -  aP° 

1  - 1 

K5 

Si  1 

1570  5175  st 

3 

40 

3p2  -  3p7d 

g3P  -  3D° 

1  -  1 

R2 

Si  I 

1570.8104  st 

1 

41 

3pJ  -  3p9s 

g3P-M.'/l)° 

2-1 

K5 

Si  I 

1571.3226  st 

1 

37. 0- 

3pa  -  3p9s 

*aP -<%.%)’ 

2-2 

K5 

Si  I 

1571.4058  st 

10 

40 

3p2  -  3p7d 

*aP-al>’ 

1  -2 

R2 

Si  P 

1571  /956 

6 

K5 

Si  1 

1572.7173  st 

2 

37.04 

3p2  -  3p9s 

*aP-('6.'/(i)° 

0-1 

K5 

Si  P 

1 572.9245 

1 

K5 

Si  P 

1573.3483 

1 

K5 

Si  I 

1573.6350  st 

10 

40.01 

3ps  -  3p7d 

g3p  .  3p® 

2-1 

R2 

Si  I 

1573.8840  st 

25 

40 

3pa  -  3p7d 

jfaP-3D° 

2-3 

R2 

Si  1 

1574  1275  st 

1 

40 

3pa  3p7d 

AfaP-aI)° 

2-1 

K5 

Si  1 

1574.63 

37  04 

3p2  -  3p9s 

KaP-('A,'A)“ 

1  •  1 

Ml9 

Si  I 

1574.7456  st 

1 

37.04 

3pa  -  3p9s 

gaP-('/V,'A)“ 

1  -0 

K5 

Si  I 

1574.8435  st 

30 

40.01 

3pa  -  3p7d 

#aP  aP° 

2-2 

R2 

Si  I 

1575.1268  st 

10 

37.03 

3pa  -  3p7d 

g3P-'P° 

0-1 

R2 

Si  1 

1576.829  st 

12 

39 

3pa  -  3p7d 

g3P-'P° 

<.  -  3 

K5 

Si  1 

1577.0439  st 

2 

37.03 

3pa  -  3p7d 

g3P-'P° 

1  - 1 

K5 

Si  1 

1578.25 

37  04 

3pa  -  3p9o 

g'P-('h.'k)° 

2-1 

Ml9 

Si  I 

1  580.3031  st 

12 

38 

3pa  -  3p7d 

g3P -  3K° 

1-2 

Ra 

Si  I 

1  580.68 

37  03 

3pa - 3p?d 

g3P-'P° 

2-1 

MI9 

Si  1 

1583.95 

37.02 

3pa  •  3p7d 

g3P  -  3F° 

2-2 

Ml9 

Si  I 

1584.0207  st 

8 

37 

3pa  -  3p8s 

gaP-(%.'/i)° 

0-1 

R2 

Si  1 

!  584.3455  st 

12 

38 

3pJ  -  3p7d 

*aP .  sp” 

2-3 

R2 

Si  1 

1  584  8540  st 

2 

35.03 

3p’-3p6d 

J.sp.sp" 

0-1 

K5 

Si  1 

1585.9580  st 

3 

37 

3ps  -  3p8s 

I?3P  •  (*,'/.  >• 

1  -  1 

R2 

Si  1 

1586.1372  st 

15 

35.03 

3pJ  -  3p6d 

*’P  -  3P° 

1  -0 

R2 

Si  ! 

1586.7913  st 

20 

35.03 

3pa  -  3p6d 

g3P .  sp“ 

1  - 1 

R2 

Si  1 

1586.8920  st 

3 

35.01 

3pa  -  3p8s 

K-’P-tVA)0 

1  -2 

R2 

Si  I 

1587,7620  st 

15 

37  01 

3p3 • 3p7d 

g3P  -  'I>° 

2-2 

R2 

Si  I 

1589.1733  st 

15 

35  02 

3pJ  -  3p6d 

g3P  -  air 

0-1 

R2 

Si  1 

1589.6399  st 

7 

37 

3pa  -  3p8s 

*ap-(%,'/iir 

2-1 

R2 

Si  1 

1590,4768  st 

20 

35.03 

3pa - 3p6d 

SaP .  sp- 

2-1 

R2 

Si  1 

1590.5763  st 

15 

35.01 

3pa  -  3p8s 

*ap-(%.'Ar 

2-2 

R2 

Si  I 

1591  1232  si 

20 

35  02 

3p2  -  3p6d 

^3P - 3D° 

1  - 1 

R2 

Si  I 

1591.24 

35.03 

3pJ  -  3p6d 

g3P  -  aP° 

1  -2 

Mt9 

Si  1 

1592.0200  st 

20 

35.01 

3pa  -  3p8s 

g3P-('k,'h)° 

0-1 

R2 

Si  1 

1 592  4234  st 

60 

35  02 

3p2  -  3p6d 

*aP-aD° 

1  -2 

R2 

Si  1 

1  594.1455  st 

■3, 

35. Cl 

3pa  -  3p8s 

^P-t'A,'*)” 

1  -0 

K5 

Si  I 

1  594  565.5  st 

mt. ~ 

35.02 

3p2  -  3p6d 

Kar  -  3d° 

2-3 

R2 

Si  I 

1594.83 

mm 

35.02 

3p3  -  3p6d 

pip_ai>' 

2-1 

M 19 

Si  1 

1594.9493  st 

i 

35.03 

3pa  -  3p6d 

g3P  -  aP° 

2-2 

R2 

Si  1 

1595  7552  st 

E9  i 

33.01 

3p3 - 3p6d 

kjf-‘  P° 

0-1 

R2 

Si  1 

1597.721  st 

33.01 

3p3  -  3p;>d 

g3p-'p° 

1  - 1 

K5 

Si  P 

1597.7357 

K5 

Si  I 

1  597.9620  st 

35 

3pJ  -  3p6d 

g3P-’Fc 

2-3 

R2 

Si  I 

1601,46 

33.01 

3p2  •  3p6d 

g3  P-'P” 

2-1 

Ml9 

Si  1 

1605  8370  st 

33 

3p3  -  3p(>d 

jr’P-’P0 

1  -2 

R2 

Si  1 

1(508  9157  st 

25 

33 

3p2 - 3p6d 

«aP-aP 

2-3 

R2 

Si  I 

1610.82 

32 

3p2  -  3p6d 

g3P-'D° 

1  -2 

M19 

Si  I 

1614.5665  st 

30 

'•0 

3p3  -  3p5d 

^3p  .  3p° 

0-  1 

R2 

158 


Si  I 


Si  I 


F.lcmcnt 

Wavelength 

Configuration 

Terra 

J  -  J 

Feferencct 

Si  1 

1614.6309  »t 

25 

32 

3p»  -  3p6d 

**P'DS 

2-2 

R2 

Si  1 

1615  9488  st 

50 

30 

3p* - 3p5d 

** P-*P* 

1  -0 

R2 

Si  1 

1615.99 

31 

3p* - 3p7s 

«‘P-<*.9.>* 

0-1 

MI9 

Si  1 

1616  5794  st 

70 

30 

3p*  -  3p?d 

e »P  -  3P* 

1  -1 

R2 

Si  1 

1618  0054  st 

8 

31 

3p*  -  3p7s 

g3P  ■  [3h,'fi)‘ 

1  •  1 

R2 

Si  1 

1619.0458  st 

8 

30 

3p*  -  3p5d 

g3P-3P’ 

1  -2 

k2 

Si  1 

1619.5266  st 

15 

29 

3p*  -  3p~- 

g*  p-(*.*r 

1-2 

R2 

Si  1 

1620.4049  st 

60 

30 

3p*  -  3p5d 

g3  p-»p* 

2-1 

R2 

Si  1 

1621  8380  st 

2 

31 

3p*  -  3p7s 

g3p-(%,*r 

2-1 

K5 

Si  1 

1622  8806  st 

90 

30 

3p3  -  3p5d 

g*p  ■  jp* 

2-2 

R2 

Si  1 

1623  3663  st 

8 

29 

3p*  *  3p7s 

*3P-(%,V.)* 

2-2 

R2 

Si  1 

1623  4971  st 

10 

29 

3p*  -  3p7s 

g3P-('k.y,r 

0-1 

R2 

Si  1 

1625.5320  st 

35 

29 

3p*  -  3p7s 

g3P-V h.'h)' 

1  •  1 

R2 

Si  1 

1625.7051  st 

70 

27 

3p*  -  3p5d 

*3P  •  *D# 

0-1 

R2 

Si  1 

1627.0498  st 

20 

29 

3p3  -  3p7s 

*3P-(‘ h,'h)‘ 

1  -0 

R2 

Si  1 

1627.7459  st 

30 

27 

3p‘-  3p5d 

g3P  ■  3D° 

1  1 

R2 

Si  1 

1629  403  st 

20 

29 

3p* - 3p7s 

«3P-('A.9.)° 

2-1 

K  5 

Si  1 

1629  438  st 

100 

27 

3p*  -  3p5d 

g3P - 3D° 

1-2 

K5 

Si  1 

1629  9477  st 

100 

27 

3p3  -  3p5d 

g3P  -  3D° 

2-3 

R2 

Si  1 

1631  1676  st 

70 

26 

3p*  -  3p5d 

*3P  'P° 

0-  1 

K  5 

Si  1 

1631.62 

27 

3p*  -  3p5d 

gJP ■ 3DC 

2-1 

Mt9 

Si  1 

1633.2230  st 

45 

26 

3p*  -  3p5d 

*3P-'P" 

1  •  1 

K5 

Si  1 

1633.3277  st 

40 

27 

3p*  -  3p5d 

*3P-3D° 

2-2 

R2 

Si  1 

1633.9851  st 

90 

28 

3p‘-  3p5d 

g3P- *F" 

2-3 

R2 

Si  1 

1637.0106  st 

4  -A 

104 

3s  3p3  -  3s  3pJ(*P)?d 

sS“.sp 

2-1 

K5 

Si  1 

1638  2823  st 

2  -A 

104 

3s  3p3  -  3s3p3(4P)3d 

»S° - 3P 

2-2 

K5 

Si  1 

1640.267  st 

1  A 

104 

3s  3p3-  3s3p3<«P)3d 

3S° - 5P 

2  3 

K5 

Si  1 

1651.0279  st 

25 

25 

3p*  -  3p5d 

*3P  -  3F° 

1  -2 

R2 

Si  1 

1653.3760  st 

40 

25 

3p3  -  3p5d 

g=P  3P° 

2-3 

R2 

Si  1 

1655  012 

Ih 

25 

3p*  -  3p5d 

g3p .  sp» 

2-2 

Mt9 

Si  1 

1660.4748  st 

15 

24 

3p*  -  3p5d 

^P-'D* 

1  -2 

R2 

Si  1 

1664.51 1 1  st 

35 

24 

3p*  -  3p  5d 

»3P->D“ 

2-2 

R2 

Si  1 

1666.3762  st 

60 

23 

3p3 - 3p4d 

g'-P  3P“ 

0-  1 

R2 

Si  1 

1667.6288  st 

70 

23 

3p3  -  3p4d 

g3P  3P° 

1  -0 

R2 

Si  1 

1668.5204  st 

70 

23 

3p"'  -  3p4d 

g3P-3P° 

1  1 

R2 

Si  1 

1671.1168  st 

40 

23 

3p3  -  3p4d 

g3P  3P” 

1-2 

R2 

Si  1 

1672  5961  st 

80 

23 

3p*  -  3p4d 

3p 

2-1 

R2 

Si  1 

1675  2053  st 

200 

23 

3p3 - 3p4d 

S3P  JP” 

2-2 

R2 

Si  1 

1676.8.07  st 

15 

21 

3p3  -  3p6s 

0-  1 

R2 

Si  1 

1678.992 

22 

3p2  -  3p6s 

S3P-(%.'A)“ 

1  -  1 

M19 

Si  1 

1682.6734  st 

70 

21 

3p*  -  3p6s 

g  3P-(%,'/i)0 

1  -2 

R2 

Si  1 

1683.1189  st 

3 

22 

3p2 - 3p6s 

K3P-(%,'A)° 

2-1 

R2 

Si  1 

1686.8185  st 

100 

21 

3p3  -  3p6s 

r3P-(%.'A)- 

2-2 

R2 

Si  1 

1687.0923  st 

20 

21 

3p2  -  3p6s 

g3  P-('k.'k)° 

0-  1 

R2 

Si  I 

1689  2902  st 

60 

21 

3p2  -  3p6s 

g3P-Vk,'h)° 

1  1 

R2 

Si  1? 

1689  921 

1 

K5 

Si  1 

1690.7889  st 

60 

21 

3p2  -  3p6s 

g3  P-('k.'k)° 

1  0 

R2 

Si  1 

1693  2934  st 

125 

18 

3p*  -  3p4d 

g3 P  -  3D 

0-1 

R2 

Si  1 

1693.4681  st 

60 

21 

3p3  -  3p6s 

g3  P-('k,'kY 

2-1 

R2 

Si  1 

1695.5074  st 

90 

!8 

3p2  *  3p4d 

g3P  -  3D“ 

1  1 

R2 

Si  1 

1696.2065  st 

200 

18 

3p2  *  3p4d 

r3P  -  3D" 

1-2 

R2 

Si  1 

1697.9409  st 

250 

18 

3p2 - 3p4d 

r3P  -  3D° 

2-3 

K2 

Si  1 

1699  7162  st 

10 

18 

3p3  -  3p4d 

r3P  -  3D° 

2-  1 

R2 

Si  1 

1700  4193  st 

90 

18 

3p2  -  3p4d 

S3P  3D° 

2-2 

R2 

Si  1 

1700.6360  st 

80 

16 

3p2 • 3p4d 

r3P-'P° 

0-  1 

R2 

Si  1? 

1 702  6978 

1 

K5 

Si  1 

1 702  8694  st 

70 

16 

3p3 - 3p4d 

s3p-  >r 

1  1 

R2 

Si  1 

1704  4416  st 

100 

17 

3p* • 3p4d 

r3P  -  'F1 

2-3 

R2 

Si  1 

1707.1148  st 

8 

16 

3p2 - 3p4d 

r3P  -  'P° 

2-1 

R2 

Si  1? 

1710.744 

1 

Ks 

Si  1 

1713.412 

81.05 

3p3-3p9d 

Mi  -  3D° 

2-3 

M 19 

Si  1 

1713.85 

81.05 

3p3  -  3p9d 

Mi  -  3D° 

2-2 

Mt9 

Si  1 

1722  562  st 

4 

81.04 

3p2  •  3p  1  Os 

M)-(%,'A)° 

2  - 1 

K5 

Si  1 

1724  242  st 

6 

81  03 

3p3-3p8d 

M)-3I) 

2-3 

K5 

Si  1 

1727.444  st 

2 

8  (.02 

3p2-3p8d 

Mi-'F" 

2-3 

K5 

159 


Si  I 


Si  I 


Element 

Wavelength 

ialentity 

Muhipnet 

Configuration 

Term 

RBSi 

Ref 

Si  I 

1733.346  st 

i 

81 .01 

3p*  -  3p8d 

■D-'F* 

2-2 

KS 

Si  I 

1734.718  st 

8 

81.01 

3p*  -  3p8d 

•D-3F 

2-3 

K5 

Si  1 

1736.53?  st 

3 

81 

3p*  -  3p9s 

>D -(%,%)• 

2-1 

KS 

Si  I 

1740.2988  st 

20 

80 

3p*  -  3p7d 

•D  - 3D* 

2-3 

R2 

Si  I 

1743.8941  st 

20 

79 

3p*  -  3p7d 

•D-'F* 

2-3 

K2 

Si  I 

1745.3475  st 

25 

15 

3p*  -  3p4d 

f»P-3F* 

1-2 

R2 

Si  I 

1745.647  st 

1 

77.03 

3p*-3p9s 

‘D-CA.Vh)* 

2-1 

KS 

Si  1 

1747.4141  st 

40 

15 

3p*  -  3p4d 

g*P  -  3F" 

2-3 

R2 

Si  I 

1749.8076  st 

3 

15 

3p3  -  3p4d 

8*P  -  3F 

2-2 

R2 

Si  I 

1752.634  st 

3 

77.02 

3p*  -  3p7d 

•D-3F 

2-2 

KS 

Si  I 

1753.101  st 

15 

77.02 

3p3  -  3p7d 

•D-3F 

2-3 

KS 

Si  I 

1757.2827  st 

3 

77.01 

3p*  -  3p7d 

•D  -  'D° 

2-2 

R2 

Si  I 

1759.5831  st 

10 

77 

3p*  -  3p8s 

•D-ltt,*)* 

2-1 

R2 

Si  I 

1763.6607  st 

80 

14 

3i33p3  -  3s3p* 

0-1 

R2 

Si  I 

1765  0296  st 

90 

14 

3s* 3p*  -  3s 3p* 

f?*P*P* 

1  -0 

R2 

Si  I 

1765.6215  st 

50 

76 

3p*  -  3p6d 

•D  -  3D" 

2-3 

R2 

Si  I 

1765  9452  st 

8 

76 

3p3  -  3p6d 

•D-3D* 

2-1 

K5 

S.  I 

1766.0627  st 

100 

14 

3s33p*-3s3p3 

g*P  -  3F 

1  - 1 

R2 

Si  I 

1766.3541  st 

50 

14 

3s33p3-3s3p3 

«*p-5p° 

1-2 

R2 

Si  I 

1767.54 

76 

3p3  -  3p6d 

•D-3D“ 

2-2 

M19 

Si  I 

1769.4609  st 

2 

75.01 

3p‘-3p8s 

■D-CA.Vi)* 

2-1 

KS 

Si  ! 

1769.7859  st 

70 

75 

3p3  -  3p6d 

•D-'F 

7-3 

R2 

Si  I 

1770.6295  st 

!25 

14 

3s3 3p3  -  3s3ps 

g*P-3F 

2-1 

R2 

Si  I 

1770.9223  st 

300 

14 

3s33p3-3s3p3 

«*P-3P" 

2-2 

R2 

Si  I 

1772.2254  st 

12 

13 

3p*  -  3p4d 

g*P  -  'D° 

1  -2 

R2 

Si  I 

17/4.08 

73.01 

3p*  -  3p6d 

'D  -  'P° 

2-1 

M19 

Si  I 

1776.8241  st 

150 

13 

3p3-  3p4d 

g3P-'D” 

2-2 

R2 

Si  I 

1783.2315  st 

25 

73 

3p3-3p6d 

•D  3F 

2-3 

R2 

Si  I 

1784.0884  st 

8 

73 

3p3-  3p6d 

•D  3F 

2-2 

R2 

Si  I 

1790.2548  st 

25 

72 

3p3  -  3p6d 

•D  'D° 

2-2 

R2 

Si  1 

1797.3560  st 

6 

70 

3p*  -  3p5d 

•D-3P° 

2-1 

R2 

Si  I 

1799.1193  st 

30 

71 

3p*-  3p7s 

2-1 

R2 

Si  1 

1800.404  st 

1 

70 

?p3  -  3p5d 

•D  -  3P° 

2-2 

KS 

Si  I 

1801.000 

69 

3p3  3p7s 

•D-(%»° 

2-2 

MI9 

Si  I 

1808  4301  st 

20 

69 

3p3-3f.7s 

•D-CA,1*)” 

2-1 

R2 

Si  I 

1809.1047  st 

100 

67 

3p3- 3p5d 

•D  -  3D° 

2-3 

R2 

Si  I 

1813.27 

lh 

68.01 

3p3 - 3p5d 

•D-3DJ 

2-2 

MI9 

Si  I 

1814.0794  st 

250 

68 

3p3 - 3p5d 

•D-'F 

2-3 

R2 

Si  I 

1817.9562  st 

10 

66 

3p3- 3p5d 

'P” 

2-1 

R2 

Si  I 

1822.4553  st 

30 

12 

3p3 - 3p5s 

£3P-'P” 

0-1 

R2 

Si  I 

1825.021  st 

1 

P. 

3p3- 3p5s 

g3P-'P° 

1  - 1 

KS 

Si  I 

1829.8975  st 

10 

12 

3p3  -  3p5s 

X3P-‘P“ 

2-1 

R2 

Si  I 

1836.5102  st 

200 

II 

3p3  -  3p5s 

p*P  -  3P° 

1  -2 

R2 

Si  I 

1838.0120  st 

40 

65 

3p3-3p5d 

•D-’F” 

2-3 

R2 

Si  I 

1840.0418  st 

8 

65 

3p3-3p5d 

•D-’F” 

2-2 

R2 

Si  I 

1841.1520  st 

125 

11 

3p3-  3p5s 

gsp.ap” 

0-1 

R2 

Si  I 

1841.4490  st 

400 

11 

3p3  -  3p5s 

«3P  -  »?° 

2-2 

R2 

Si  I 

1843.7700  st 

200 

(1 

3p3  -  3p5s 

x»p-sp- 

1-1 

R2 

Si  ! 

1845.5203  st 

200 

10 

3p3  -  3p3d 

X3P-3D° 

0-1 

R2 

Si  I 

1846  1118  st 

200 

11 

3p3  -  3p5s 

y3P  -  3P° 

1  -0 

R2 

Si  I 

1847.4737  st 

300 

10 

3p3  -  3p3d 

g3P-’D° 

1-2 

R2 

Si  I 

1848.1504  st 

200 

10 

3p3  -  3p3d 

y3P - 3D° 

1  -1 

R2 

Si  I 

1848.7480  st 

250 

11 

3p3  -  3p5s 

gsp  sp- 

2-1 

R2 

Si  I 

1850  6719  st 

400 

10 

3p3-3p3d 

rP-D” 

2-3 

R2 

Si  I 

1851.7829  st 

70 

64 

3p3  -  3p5d 

•D  'D° 

2-2 

R2 

Si  I 

1852.4717  st 

250 

10 

3p3  -  3p3d 

«3P  -  3D° 

2-2 

R2 

Si  I 

1853.1521  st 

35 

10 

3p»-3p3d 

g’P - 3D° 

2-1 

R2 

Si  I 

1861.7949  st 

2 

63 

3p3  -  3p4d 

•D  -  3P° 

2-1 

K5 

Si  I 

1865.0278  st 

2 

63 

3p3-  3p4d 

•D  -  3P° 

2-2 

KS 

Si  ! 

1873.1036  st 

25 

9 

3p3  -  3p3d 

?»p.ip» 

0- 1 

R2 

Si  I 

1874.8423  st 

175 

62 

3p3  -  3p6s 

2-  1 

R2 

Si  I 

1875.8129  si 

30 

9 

3p3  -  3p3d 

?*P-'P° 

1  - 1 

R2 

Si  I 

1879.434 

61 

3p3  -  3p6s 

•D-(%»° 

2-2 

M|9 

Si  ! 

1880.^657  st 

5 

9 

3p3  -  3p3d 

S*P..P“ 

2-1 

R2 

Si  I 

38! .8538  st 

30 

8 

3p3  -  3p3d 

g*P  -  'F 

2-3 

R2 

160 


|  St  I  Si  II 


FleaKat 

Wiveleorti 

Intensity 

Mohiplet 

CottTifimxxi 

Term 

J  -  J 

References 

Si  I 

’887.6921  si 

mm 

61 

3p*  -  3p6* 

*D  (Vi.’A)’ 

2-1 

R2 

Si  I 

1893.252  st 

19  : 

58 

3p*  -  3p4d 

■D  ■  *D* 

2-3 

K5 

Si  I 

1895.461  st 

s 

58 

3p'--3p4d 

*D  -  *D* 

2-1 

K5 

Si  I 

1896.339  st 

1 

58 

3p*  -  3p4d 

'D-*D’ 

2-2 

K5 

Si  1 

1901.3377  st 

57 

3p*  -  3p4d 

'D-'F* 

2-3 

R2 

Si  I 

1904.6647  st 

40 

56 

3p»-3p4d 

lD-‘P* 

2  1 

R2 

Si  1 

1954.9681  st 

50 

55 

3p*  -  3p4d 

■d-*f* 

2-3 

R2 

Si  I 

1957  965  st 

i 

55 

3p*  -  3p4d 

id-*f* 

2-2 

K5 

Si  I 

1977.5978  st 

gi.B  f 

7 

3j»*  -  3p3d 

8*P-*P* 

0-1 

R2 

Si  I 

1979.2056  st 

400 

7 

3p*-3p3d 

8*P-*P* 

1  -0 

R2 

Si  I 

1980.6185  st 

300 

7 

3p*  •  3p3d 

g*P  .  *P* 

1-1 

R2 

Si  I 

1983  2330  st 

300 

7 

3p*  -  3p3d 

8*P 

1-2 

R2 

Si  1 

1984.0719  st 

3 

53.01 

3s,3p5-3s3p* 

■D-r 

2-1 

R2 

Si  I 

1984  4400  st 

20 

53.01 

3s*3p,-3s3p* 

■D  -  *P* 

2-2 

R2 

Si  I 

1986.3640  st 

7 

3p*-3p3d 

8*P  -  *P* 

2-1 

R2 

Si  I 

1988  9937  st 

1000 

7 

3p*-3p3d 

g*P-‘  P* 

2-2 

R2 

Si  I 

1991 .8537  st 

50 

53 

3p»  -  3p4d 

*D  -  'D* 

2-2 

R2 

SILICON  II  (Si1+),  Z  =  14 
Ground  State  ls22s22p®3s23p  2PJ/2  (13  electrons) 
Ionization  Potential  131  838.4  cm'1;  16.345  eV 


( 


Si  II 


Si  II 


Element 

Wavelength 

Intensity 

Muhiplet 

Configuration 

Term 

fefl 

Reference* 

Si  II 

913  012 

10  -A 

8.04 

3s3p*-3s3p(»P*)4d 

«P .  «D* 

— 

% 

Mil 

Si  II 

913  264 

3  -A 

8  04 

3s3p>-3s3ppP*)4<S 

«p.«D* 

Mil 

Si  II 

913  853 

20  -A 

8.04 

3s  3p*  -  3s 3p(3F)4d 

4P .  «d* 

%  -3% 

Mil 

Si  II 

914.476 

2  -A 

8  04 

3s  3p*  •  3s3p(3F)4d 

‘P  •  «D* 

% 

Mil 

Si  1! 

928  297 

5  -A 

8.03 

3s3p3-3s3p(3F)5s 

4P.«p* 

MU 

Si  II 

929  206 

1  -A 

8.03 

3s3p*-3s3p(3P*)5s 

4P-‘P* 

■A 

Mil 

S<  II 

929  810 

20  -A 

8.03 

3s  3p*  -  3s3p(3F)5s 

4p.«p* 

%  ■% 

Mil 

Si  II 

930.242 

0  -A 

8.03 

3s3p*-3s3p(*P*)5s 

4p.4p- 

■A  -  9. 

MU 

Si  II 

5  -A 
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Mia 

0-1 

F.t.Mia 

1  - 1 

F.fc.Mia 

2  1 

-AM  18 

0  1 

dia 

1-2  1 

dia 

2-3 

418 

1  0  K 

418 

1  -2  8 

III 

1-0  K 

da 

2-3  V 

18 

1-2  F 

6. Mia 

2-1  S, 

(18 

2-3  V 

[IS 

2-1  V 

18 

3-4  M 

18 

5-3  M 

18 

1-2  M 

ia 

2-3 
2-2 
I  -2 
2-1 
2-3 


Ml8 

Mia 

Mia 

H6.MI8 

E6.Mia 


Si  III 


Si  III 


Element 

Wavelength 

Configure  boo 

Term 

J-J 

References 

Si  III 

993  519 

6 

3s 3p  -  3s4s 

*P*-*S 

0-1 

Ei.MlS 

Si  III 

994.787 

6 

3s3p  •  3»4s 

*p*-*s 

1  -  1 

E6.Mll 

Si  III 

997.389 

K'l  % 

6 

3s3p  -  3s4s 

*P*-SS 

2-1 

E6.Mll 

Si  III 

1105  349 

60 

43 

3s  3d  -  3s  6f 

*D  -  *F* 

3-4 

M18 

Si  III 

1005.353 

5 

43 

3s  3d  -  3s  6f 

*d-*f* 

3-3 

Mil 

Si  III 

1005.357 

1 

43 

3s  3d  -  3s 6f 

*D  -  *F* 

3  2 

Mil 

Si  III 

1005.374 

40 

43 

3s3d  -  3s6f 

*d-*f* 

2-3 

Mil 

Si  III 

1005.378 

5 

43 

3s3d  -  3s6f 

*D-*F* 

2-2 

MIS 

Si  III 

1005.403 

30 

43 

3s  3d  -  3s 6f 

*D-*F" 

1  -2 

MI8 

Si  III 

1031.169 

140 

33 

3p*  -  3p4s 

*P-*P‘ 

1-2 

Mil 

Si  III 

1032.851 

60 

33 

3p*  -  3p4s 

*P-*P* 

0-1 

MIS 

Si  III 

1033.920 

160 

33 

3p* - 3p4s 

*P-*P* 

2-2 

MU 

Si  III 

1034.287 

33 

3p*  -  3p4s 

*P-*P* 

1  -  1 

Ml8 

Si  III 

1035.657 

33 

3p* - 3p4s 

*P-*P* 

1  -0 

MU 

Si  III 

1037  053 

140 

33 

EHUE?  - 

*P  -  *P* 

2-1 

MU 

Si  III 

1083  210 

120 

23 

3p* - 3s5p 

in .  in* 

2-1 

MIS 

Si  III 

1092.915 

P 

42 

3s3d  -  3s6p 

*D  -  *P* 

3-2 

Ml8 

Si  III 

1092  940 

P 

42 

3s3d  -  3s6p 

*D  -  *P* 

2-2 

Mil 

Si  III 

1092  969 

P 

42 

3s3d  -  3s6p 

*D-*F 

1-2 

Mil 

Si  III 

1093  105 

P 

42 

3s 3d  -  3s6p 

*D-*P° 

2-1 

MU 

Si  III 

1093  133 

P 

42 

3s3d  -  3s6p 

*D  -  *P* 

1-1 

MU 

Si  III 

1093  293 

P 

42 

3s3d  -  3s6p 

*D-  *P° 

1-0 

MI1 

Si  III 

*108.368 

280 

5 

3s3p  -  3s3d 

*F-»D 

0-1 

E6.Mll 

Si  III 

1 109.965 

320 

5 

3s3p  -  3s3d 

4F-*D 

1  -2 

E6.Mll 

Si  III 

1113.228 

360 

5 

3s3p-3„3d 

*F  -  -'D 

2-3 

E6.Mll 

Si  III 

1140.545 

120 

32 

3p* - 3p3d 

*P  -  *D° 

0  1 

MU 

Si  III 

1141.580 

140 

32 

3p* - 3n3d 

*P  -  *D" 

1-2 

MU 

Si  III 

1142.282 

120 

32 

3p4 - 3p3d 

3P  -  *D° 

1  - 1 

MI8 

Si  111 

1144.306 

160 

32 

3p* - 3p3d 

*P  -  *D" 

2-3 

MU 

Si  III 

1144.959 

120 

32 

3p* - 3p3d 

«p.«D° 

2-2 

MU 

Si  III 

1145.122 

150 

41 

3s  3d  -  3s5f 

*D  -  »F° 

3-4 

MU 

Si  III 

1145  149 

13 

41 

3s 3d  -  3s5f 

*D  -  *F* 

3-3 

MU 

Si  III 

1145.16 

1 

41 

3s  3d  -3s 5f 

*D  -  *F° 

3-2 

MU 

Si  III 

1145.177 

80 

41 

3s  3d  -  3s  5f 

«D-»F° 

2-3 

MU 

Si  III 

1 145.19 

10 

41 

3s  3d  -  3s  5f 

*D  -  *F° 

2-2 

MU 

Si  III 

1145.22 

50 

41 

3s  3d  - 3s  5f 

*D  -  *F° 

1-2 

MU 

Si  III 

1145  669 

P 

32 

3p*  -  3p3d 

ip  3D” 

2-1 

MU 

Si  lil 

1154  998 

120 

31 

3p*-3p3d 

«p.«P" 

0-1 

M'l 

Si  III 

1155  957 

120 

31 

3p»-3p3d 

IP  _  Jp® 

1-0 

MU 

Si  III 

1156.782 

80 

31 

3p*  -3p3d 

»p.3P" 

1  - 1 

Mil 

Si  III 

1158.102 

140 

31 

3p* - 3p3d 

tp  .  IP" 

1-2 

MU 

Si  HI 

1160  255 

120 

31 

3p*-3p3d 

IP  .  tP° 

2-1 

MU 

Si  III 

1161  579 

160 

31 

3p* - 3p3d 

ip.ap" 

2-2 

M18 

Si  III 

1172.529 

80 

30 

3p* - 3s5p 

jp.sp" 

0-1 

Ml8 

Si  III 

1174  369 

100 

30 

3p* -  3s 5p 

sp.jp” 

1  - 1 

MI8 

Si  III 

1174.432 

129 

30 

3p* -  3s 5p 

jp.jp- 

1-2 

MI8 

Si  III 

nE&a 

160 

30 

3p* - 3s5p 

jp,5po 

2-2 

MU 

Si  III 

1182  018 

60 

64 

3s  3d  -  3s7f 

■D  -  *F° 

2-3 

Ml  8 

Si  III 

1192.228 

F 

40 

3s  3d  -  3p4s 

’D-'P' 

3-2 

M18 

Si  ill 

1192.258 

P 

40 

3s  3d  -  3p4s 

*D  -  *P° 

2-2 

MU 

Si  III 

1192  293 

P 

40 

3s  3d  -  3p4s 

3D  -  *P° 

1-2 

M1R 

Si  III 

1196  436 

P 

40 

3s  3d  -  3p4s 

»D  -  *P" 

2-1 

MU 

Si  III 

1 196.470 

P 

40 

3s  3d  -  3p4s 

JD-*P‘ 

1-1 

MU 

Si  III 

1198  297 

? 

40 

3s 3d  -  3p4s 

*19  -  »P° 

1-0 

Mil 

Si  III 

1206  510 

600 

2 

3s* - 3s3p 

f ‘S  -  *P° 

0-1 

Mill 

Si  III 

1206.533 

II 

3s 3p  -  3s  3d 

*P°  -  'D 

1  -2 

Mil 

Si  III 

1207  517 

180 

22 

3p*-3p3d 

■D-'D' 

2-2 

MU 

Si  III 

1210  456 

21 

3p*-3s4f 

■  D  -  >F° 

2-3 

MI1 

Si  III 

*212  011 

40 

3p*  -  3p'*s 

‘S-'P° 

0-1 

MU 

Si  III 

1212.247 

P 

74 

3s4p - 3p4p 

*P° - *S 

1  -0 

MU 

Si  III 

1235  431 

140 

49 

3p* -  3s 6p 

*S  -  'P0 

0-1 

M18 

Si  III 

1280.354 

63 

3s 3d  -  3s6f 

*D-  *F” 

2-3 

MU 

Si  III 

1294.543 

340 

4 

3s  3p  -  3p* 

*P" . »p 

1-2 

E6.M18 

Si  III 

1296.726 

280 

4 

3s 3p  -  3p* 

»P" . »p 

E6.M18 

Si  III 

1298  891 

300 

4 

3s  3p  -  3p* 

ap° . *p 

i  - 1 

E6.Mll 

*>2,i -20f>  O  T3  ■  12 


Si  III 


Si  III 


Element 

Wavelength 

Intensity 

Mulliplct 

Si  III 

1298  960 

360 

4 

Si  III 

1300.703  P 

54 

Si  III 

1301.146 

280 

4 

Si  III 

1303.320 

320 

4 

Si  III 

1312.590 

260 

10 

Si  III 

1327.703  P 

53 

Si  III 

1328.806  P 

48 

Si  III 

|  1341.465 

160 

39 

Si  III 

1341.496  P 

39 

Si  III 

1342.351  P 

39 

Si  III 

1342.392 

140 

39 

Si  III 

1342.432  P 

39 

Si  III 

1343.388 

120 

39 

Si  III 

1359.751  P 

68 

si  in 

1360.360 

20 

68 

Si  III 

136.. 59"7 

160 

46 

Si  in 

1361.719  P 

1 

68 

Si  HI 

1362.366 

100 

38 

Si  III 

!  1 363  459 

140 

38 

S<  III 

i  1363  504  p 

38 

Si  III 

1365.253 

160 

| 

38 

Si  III 

1365.292  P 

38 

Si  III 

1365.337  P 

38 

Si  III 

1367.049 

140 

46 

Si  III 

1369.437 

100 

46 

Si  III 

1371.652 

60 

67 

Si  III 

1373  030 

100 

67 

Si  III 

1375.083 

40 

67 

Si  III 

1375.688 

40 

67 

Si  III 

1377.082 

60 

67 

Si  III 

1377.238 

40 

67 

Si  III 

1387. «48 

25 

37 

Si  III 

1387.979 

10 

37 

Si  III 

1387.994 

8 

37 

Si  III 

1388.011 

‘0 

37 

Si  III 

1388.052 

9 

37 

Si  III 

1388.098 

i 

37 

Si  III 

1399.615  P 

73 

Si  III 

1417.237 

260 

9 

Si  III 

1424.775 

tC 

62 

Si  III 

1433.690 

120 

66 

Si  II! 

1435.776 

160 

61 

S  III 

1436.166 

140 

52 

Si  III 

1436  724 

80 

66 

Si  III 

1438.228 

40 

66 

e;  in 

vj  1  111 

!43o. /G2 

40 

66 

Si  III 

1439  391 

40 

66 

Si  III 

1 440.908  P 

Si  III 

1441.732 

100 

3.05 

Si  III 

1447.196 

120 

3.05 

Si  III 

.  57.253 

100 

6C 

Si  :n 

1500.241 

249 

36 

Si  III 

1501  150  P 

36 

Si  III 

1501. 191 

200 

36 

Si  III 

1501.780  P 

36 

Si  III 

501.827  P 

36 

Si  III 

501 .870 

180 

36 

Si  III 

506.060 

120 

72 

Si  II; 

513.533 

40  -A 

94 

Si  III 

560.974  P 

71 

Si  III 

588.950 

40 

59 

Si  III 

622.892  P 

45 

Si  III 

622.913  P 

45 

Si  F'l 

62F055  P 

45 

Si  III  ! 

036.990 

20 

47 

Configuration 

Terai 

J  -  J 

|  References 

3s 3p  -  3p* 

3p°  .  3p 

2-2 

MI8 

3s4s - 3p4s 

'S  -  >P° 

0-1 

MU 

3s 3p  -  3p* 

ap« . ap 

I  -0 

E 6  MI8 

3s 3p  -  3p3 

3P° - 3P 

2-1 

E6  MIS 

3s3p  -  3s4s 

ip«.iS 

I  -G 

E6.M18 

3s4s  3s6p 

'S  -  >P” 

0-1 

Ml8 

3p*  -  3p3^ 

>S  -  >p° 

0- 1 

MI8 

3s  3d  -3p3d 

3D-3D" 

3-3 

MI8 

3s3d  -  3p3d 

’D-3D° 

2  -  3 

Ml8 

3s  3d -3p  3d 

3D  -  3D” 

3-2 

Ml8 

3s  3d  -  ■’•pSd 

3D  -  3D° 

2-2 

M-8 

3s  3d -3p  3d 

3D  -  3D° 

1  -2 

Mir 

3s  3d  -  3p3d 

3D-3D” 

1  -  1 

Mi8 

3s4p  - 3p4p 

3P° - 3S 

0-1 

1  1 

M18 

3s  4p  3p4p 

3po  .  3S 

M 18 

3s4s  -  3p4s 

3S  -  3P' 

1  -2 

E6  Ml8 

3s4p  -  3p4p 

3P°-3S 

2  - 1 

Mir 

3s  3d  -  3p3d 

3D  -  3P° 

1  -0 

3s  3d -3p  3d 

3D  -  3P° 

2- 1 

Mi8 

3s  3d  -  3p.>d 

3D  -  3P° 

i  - 1 

MI3 

3s  3d  -  3p3d 

3D  -  3P° 

3-2 

M18 

3s  3d  *  3p3d 

3D  -  3P° 

2-2 

MI8 

3s  3d  -3p  3d 

3D  -  3P° 

1  -2 

Ml8 

3s4s  -  3p4s 

3S  -  3P” 

1  - 1 

Eft  Mi8 

3s4s  -  3p4s 

3S  -  3P 

1  -0 

M18 

3s4p  -  3p4p 

:»p°  _  3p 

1  -2 

Mir 

3s4p  -  3p4p 

3P°  .  Sp 

2-2 

Mix 

3s4p  -  3p4p 

3p°  .  3p 

0-  i 

3s  4p  -  3p4p 

3p° _  3p 

1  -  1 

Mt8 

3s4p  -  3p4p 

3p° . 3p 

2-1 

M18 

3s4p  -  3p4p 

3p°  _  3p 

1  -0 

Ml8 

3s  3d  -  3s 5p 

3s  Sd  -  3s  5p 

3D  -  3P' 

’D  -  3P" 

2-1 

1  -0 

Ml8 

Mir 

3s  3d  -  3s 5p 

3D  -  3P° 

1  -  1 

M  ]X 

3s  3d  -  3s 5p 

3D  -  3P° 

3-2 

Ml8 

3s 3d  -  3s5p 

3D  -  3P” 

2-2 

Ml8 

3s 3d  -  3s5p 

3D  -  3PD 

1  -2 

M!8 

js4p  -  3p4p 

ip»  .D 

1  2 

MIX 

3s  3p  -  3pz 

3s  3d  -  3p4s 

■P° - JS 
!D  -  *P° 

i  -e 

’- 1 

F6.M18 

M18 

3s4p  -  3p4p 

3pi  3n 

2  - 1 

M*  8 

3s  3d  -  3p3d 

3s4s  -  3p3d 

3s4p  -  3p4p 

■D  -  :F° 

■S-’P” 

3P°  -  5D 

2-3 

0-  1 

1  -  2 

E6,M18 

E6.M18 

3s  4p  -  3p4p 

3P”  -  3D 

2-2 

Ml8 

3s4p  -  3p4p 

3P° - 3D 

0-1 

1  .  I 

M’8 

3s4p  -  3p4p 

3P° - 3D 

Ml8 

3s  4p  -  3p4p 

3P°  -  3D 

2  1 

3s  3p  -  3pz 

3P°  -  ‘D 

1  -  2 

Mir 

3s3p  -  3pz 

3F° -  >D 

2-2 

M18 

3s  3d  -  3s6p 

■D-  >P° 

2-  1 

Mix 

3s3d-3s4f 

3s  3d  -  3s 4f 

3s  3d- 3s  4f 

3s3d  -  3s4f 

3D  -  3F° 

30 . 3F’ 

3D  -  3p° 

3D  -  3pu 

3-4 

3-3 

2- 3 

3- 2 

E6.MI8 

E6.MI8 

E6.M18 

MI8 

3s3d-3s4f 

3s 3d- 3s 4f 

3s4p - 3p4p 

3D  -  3F° 

3D  -  3F0 

ip". ip 

2-2 

1-2 

11  ] 

E6,M!8 

Ml8 

Mis 

3p3d - 3p5f 

3s  4p  -  3s  6d 

■F  °-'h[M  ! 

■P°  -  ‘D 

3-3  ] 

1-2  1 

Ml8 

MlS 

3s  3d  -  3p3d 

■D-  >P" 

2-1  1 

Vf  1 8 

3s4s - 3s5p 

3S  -  3P° 

\  -0  1 

VliX 

3s  4s  -  3s  5p 

3S  -  “p0 

i-i 

3s4s - 3s5p 

3S  .  apo 

1-7  !  Mis 

3pz- 3s 5p 

iS.ipo 

0-  !  I 

MIS 

;66 
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Si  II 


Si  IV 


Element  Wavelength  f  Intensity  j  Multiplei 


Configuration 


Term 

J  •  J 

■D-'F” 

3D  -  3F* 

3-4 

3D  -  *F* 

3-3 

3D  -  3F* 

2-3 

3D  •  3F” 

3-2 

3D  -  3F~“ 

2-2 

3D  -  3F” 

1  -2 

iS.  ip° 

0-  I 

3P° - 3S 

0-  I 

3P° - 3S 

1  -  1 

3P°  -  3S 

2-1 

'D  -  'P° 

2  1 

'P° - 'S 

1  -0 

s'S-’P" 

0  1 

•P°- ‘D 

1-2 

>D-'F° 

2-3 

SILICON  IV  (Si3*),  Z  =  !4 
Ground  State  ls22s22p63s  2SJ/2  (11  electrons) 
Ionization  Potential  364  093.1  cm  45.141  eV 


Cot/  iration 


J  -  J  References 


Si  IV 


Si  V 


Element 

Wavelength 

lnt  entity 

Multiple! 

Configuration 

Tr«n 

J  -J 

Reference* 

Si  IV 

1066.629 

550 

II 

3d-4f 

2D-*F 

E6.M18 

Si  IV 

1122  486 

550 

3 

3p  -  3d 

2P*  -  *D 

9.  -% 

E6  *k II 

Si  IV 

1128.325  P 

3 

3p  -  3d 

»P*  -  *D 

%  -% 

Efc.MIS 

Si  IV 

1128  340 

650 

3 

3p  -  3d 

!P°  -  *D 

E6.M18 

Si  IV 

1210  652  P 

16 

4s  -  5p 

*S  -  *P' 

■A  -% 

M18 

Si  IV 

1211.757  P 

16 

4s  -  5p 

*S  -  *P” 

■A->A 

MIS 

Si  IV 

1228  349  P 

20 

4p  -  6s 

2P* - 2S 

■A  -  V. 

MIS 

Si  IV 

1230  795  P 

20 

4p  -  6s 

Ip®  _  2g 

MIS 

Si  IV 

1365.549  P 

19 

4p  -5d 

ip>  .  2D 

9.-% 

MIS 

Si  IV 

1368  571  P 

19 

4p-5d 

2P“  -  2D 

MIS 

Si  IV 

1368  573  P 

19 

4p  -  <;d 

2p  .  ID 

MIS 

Si  IV 

1393.755 

1000 

1 

3s  -  3p 

s*s  -  2p- 

■A  -% 

E6.M1S 

Si  IV 

1402  770 

800 

1 

3s  -  3p 

?*s  -  *P° 

9.-V4 

E6.MI8 

r;  nr 

1533  220  P 

24 

4d  6f 

2D-2F 

%-% 

MIS 

si  iv 

1634  607 

70 

28 

4f-6g 

2F”-2G 

2A  -«A 

MIS 

Si  IV 

1672.612  P 

27 

4f-6d 

2F  -  2D 

7A  % 

MIS 

Si  IV 

1722.534 

400 

10 

3d  -  4p 

2D  -  *P° 

%  -% 

MIS 

Si  IV 

1727.377 

300 

10 

3d  -  4p 

»D  -  *P' 

M18 

Si  iv 

1796.162  P 

23 

4d  -  6p 

2D  -  2P° 

MIS 

Si  IV 

1796.166  P 

23 

4d  -  6p 

*D  -  *P“ 

MIS 

Si  IV 

1797  4%  P 

23 

4d  -  6p 

2D  -  2p° 

%  -Vi 

MIS 

SILICON  V  (Si4+),  Z  =  14 
Ground  State  ls22s22p8  'S0  (10  electrons) 
Ionization  Potential  1  345  100  cm  166.77  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

j  -j 

References 

Si  V 

78.611 

i. 

2p*  -  2p5(2P")6d 

g’S  -  *A|%]“ 

01 

F34 

Si  V 

2p*  -  2ps(2P,')6d 

ff's-%[%r 

0-1 

F34 

Si  V 

2p*  -  2p5(2P°)5d 

s‘s-'Ai%r 

0-1 

F34 

Si  V 

81.113 

2p*  -  2p5(2P°)5d 

0-1 

F34 

S,  V 

85.175 

500 

2p®  -  2p5(2P°)4d 

g'S  -  *A[%]° 

0  1 

F34 

Si  V 

85.579 

300 

2p#  -  2p5(2P°)4d 

g'S  -%[%]” 

0-1 

F34 

Si  V 

90.453 

200 

2p*  -  2p5(2P°)4s 

g'S->A['Ar 

C-l 

F34 

Si  V 

90.852 

200 

2p*  -  2p5(*P°)4s 

Rol 

F34 

Si  V 

96.439 

750 

2p*  -  2p5(aP°)3d 

y’s-'Ai%r 

1 

F34 

Si  V 

97.143 

500 

2p*  -  2p5(2P°)3u 

S's-%i%r 

0  . 

F34 

Si  V 

98.209 

100 

2p*  -  2pi(2P°)3d 

p's-%i9ir 

no 

F34 

Si  V 

2p8  -  2p5(2P°)3s 

s's-'A^r 

ESI 

E6.F34 

Si  V 

2p6  -  2p5(2P°)3s 

.  .  . 

g'S  %[%]“ 

■ 

E6,F34 
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Si  VI 


Si  VI 


SILICON  VI  (Si*+),  Z  =  14 
Ground  State  ls*2s*2p*  *Pw  (9  electrons) 
Ionization  Potential  1  653  900  cnr1;  205.05  eV 


Element 

Wavelength 

lottGSity 

Multiple  t 

r~  ■  - 11 

Configuration 

Term 

IS 

Reference! 

Si  VI 

65.004 

20d 

2p‘-2p4(,D)5d 

g3P*-3S 

Mi -Vi 

F34 

S.  VI 

65.211 

10 

2p5-2p4('D)5d 

gJP*  -  3S 

Mi  -  Mi 

F34 

Si  VI 

66.772 

20 

2p‘-2p4(3P)5d 

fr2P°-2D 

Mi-Mi 

F34 

Si  VI 

66  796 

10 

2p‘-2p4('S)4d 

g3P*  -  3D 

Mi  -Mi 

F?4 

Si  VI 

69.204 

50d 

2p‘-2p*(,D)4d 

*3F-»D 

%  -Mi 

F34 

Si  VI 

69.236 

250 

2p‘-2p4(‘D)4d 

g’r-’s 

Mi -Vi 

F’4 

Si  VI 

69.421 

50 

2p5-2p4(>D)4d 

g»F-3D 

Vi  -Mi 

F14 

Si  VI 

69.448 

IOOd 

2p*-2p4('D)4d 

g3P°-3P 

Vi  -Mi 

F34 

Si  VI 

71.181 

250 

2p*  -  2p4(3P)4d 

?2P°  -  «D 

Mi-Mi 

F34 

Si  VI 

71.273 

100 

2p5-  2p4(*P)4d 

g3F  -  3D 

Mi-Mi 

F54 

Si  VI 

71.304 

10 

2p5  -  2p4(3P)4d  - 

g2P°-2P 

Mi  -Vi 

F34 

Si  VI 

71  340 

10 

2p5-2p4(3P)4d 

g’F-4P 

Mi-Mi 

F34 

Si  Vi 

71.366 

150 

2ps  -  2p4(3P)4d 

**P*-*P 

Vi  -Mi 

F34 

Si  VI 

71.384 

200b 

2p5  -  2p4(*P)4d 

gtp-.-P 

Mi  Mi 

F14 

Si  VI 

71.474 

50 

2p5  2p4(3P)4d 

g*P°  -  4F 

Mi  -Mi 

F34 

Si  VI 

71.534 

50 

2p,-2p4(3P)4d 

j?2P°  -3D 

Vi  -Mi 

F34 

Si  Vi 

71.561 

50 

2p5  -  2p4(3P)4d 

g>P°-’F 

Vi  -Vi 

F34 

Si  VI 

71  M 

10 

2p5  -  2p4(3P)4d 

«!r-4P 

Vi  -Mi 

F34 

Si  VI 

7 1.71 8 

10 

2p5  -  2p4(3P)4d 

?’P*-4F 

Vi  -Mi 

F34 

Si  VI 

72.896 

50 

2p3  -  2p4(‘D)4s 

g3P°-3  D 

Mi  -Mi 

F34 

S:  VI 

75.193 

200b 

2d5  2p4(»P)4s 

?2P°-2P 

Mi  -Mi 

F34 

Si  VI? 

75.398 

150 

Fm 

Si  VI 

75.486 

50 

2p5  -  2p4(3P)4s 

82P°-2P 

Vi  -Mi 

F14 

Si  V1 

75.587 

50 

2ps-2p4(3P)4s 

g3P”-4P 

Mi-Mi 

F34 

Si  VI 

77.429 

500 

2p--2p4('S)3d 

g3P°  -  3D 

Mi  -Mi 

F34 

Si  VI 

77.718 

300 

2p"  -2p4(‘S)3d 

g7P°  -  3D 

Vi  -Mi 

F34 

Si  vi 

80.3<>5 

250 

2p5-2p4(,D)30 

g*P° - 3D 

Mi-Mi 

F34 

Si  VI 

80.449 

500 

2p5-2p4(’D)3d 

g*P° -*F 

Mi  -Mi 

F34 

Si  VI 

80  49! 

250 

2p5  -  2p4(’D)3d 

p3P° -  3P 

Mi-Mi 

F34 

Si  VI 

80.501 

500 

2ps-2p4(‘D)3d 

g3P°  -  3D 

Mi  Mi 

F34 

Si  VI 

80.577 

600 

2p3-  2p4('D)3d 

g3P° - 3S 

Mi -Vi 

F34 

Si  vi 

80.698 

500 

2p5  -  2p4(‘D)3d 

?2P“-2P 

Mi -Vi 

F34 

Si  VI 

80.725 

500 

2p5-2p4(‘D>3d 

g3P”  3D 

Vi  -Mi 

F34 

Si  VI 

80.821 

400 

2p5  -  2p4(‘D)3d 

g*r-*p 

Vi  -Mi 

F34 

•Si  VI 

80.908 

400 

2p5-  2p4(’D)3d 

g3P° - 3S 

Vi  -% 

F34 

f'i  VI 

81.030 

350 

2p5  -  2p4('D)3d 

g'  p0,p 

Vi  -Vi 

F34 

Si  VI 

83.006 

200 

2p5-  2p4(3P)3d 

?2p°-’p 

Mi  -Mi 

F34 

si  vi 

83.128 

750 

2ps  -  2p4(3P)3d 

g3P°  - 3D 

Mi-Mi 

F34 

Si  vi 

83.258 

250 

2p5  -  ?.p4(3P)3d 

?2P°  -  3D 

Mi-Mi 

F34 

Si  VI 

83.283 

50 

2p5  -  2p4'3P)3d 

g*P°  -  »P 

Mi  -  Vi 

F34 

Si  VI 

83.358 

400 

2p5  -  2p‘(3P)  3d 

g3P° . ip 

Vi  -Mi 

F34 

Si  VI 

83. '26 

400 

2p5  -  2p4(3P)3d 

g2 P“-‘P 

Mi  -Mi 

F34 

Si  VI 

83  61  1 

400 

2p5  -  2p4(3P)3d 

g3  P°  -  3I) 

Vi  -Mi 

F34 

Si  VI 

83.639 

150 

2p5  -  2p4(3P)3d 

?2P” - »P 

Vi  -Vi 

F34 

Si  VI 

83.684 

50 

2p5  -  2p4(3P)3d 

j?2P°-4P 

Mi -Vi 

F34 

Si  VI 

83.729 

50 

2p5-  2p*(3P)3d 

?jp» . «p 

Mi  -Mi 

F34 

Si  VI 

83.802 

300 

2p5  -  2p4(3P)3d 

g3P° - 4F 

Mi-Mi 

F34 

Si  VI 

83.965 

10 

2p5-2p4(»P)3d 

g3P° -  4P 

Vi  -Mi 

F34 

Si  VI 

84  032 

600b 

2p5-2p4(3P)3d 

g’P'.-F 

Vi  -  Mi 

F34 

Si  VI 

91.369 

7>30 

2p5-  2p4('S)3s 

g3P° - 3S 

Mi  -  Vi 

F34 

Si  VI 

91.798 

200 

2p5-  2p4('S)3s 

g3P° - 3S 

Vi  -  Vi 

F34 

Si  VI 

96  020 

500 

2p5-2p4(‘D)3s 

g2P" - *D 

Mi  -Mi 

F34 

Si  VI 

96.488 

500 

2p5-2p4('D)3s 

g3P°  -  3D 

Vi -Mi 

F34 

Si  VI 

99.095 

500 

2p5  ■  2p’(3P)3s 

g3P°  -  3P 

Mi  -  Vi 

F34 

Si  VI 

99.460 

750 

2p5  -  2p4(3P)3s 

g3P°  .  2P 

Mi-Mi 

F34 

Si  VI 

99.598 

590 

2p5  -  2p4("P)3s 

g2p°  3P 

Vi  -  Vi 

F34 

Si  VI 

99.966 

500 

2p3  -  2p4(3P)3s 

r2p° - “P 

Vi  -  Mi 

F34 

Si  VI 

100.640 

500d 

2p5  •  2p4(’P)3s 

?JPC - 4P 

Mi  -  Mi 

F34 

Si  VI 

100.963 

50 

2p5  -  2p4(*P)3s 

«2P°  41’ 

Mi  -  Mi 

F34 

Si  VI 

I0I.I60 

10 

2p5  -  2p4(3P)3s 

g2P°  4t 

Vi  Mi 

F34 
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Si  VI 


Fkmcnl  [  W,»elcnI,rT~ Inlcnu.y 


Si  VII 


i\ 


Fltmenl  |  Wavelength  1  Inlcnsiiy 


'  Muljplci 


Configuration 


2p4-2p3(2D  5d 

2p4  -  2p3(2Dr)5d 
2p4-2p3(4J.'  ,Sd 
2o4  -  2p3(4S“)5d 
2p4  -  2p3('P°)4d 

2p4  -  2'<3(*P°)4<1 
2p4  -  2p3(2P‘)4ti 
2p4  -  2p3(2I)’)4d 
2r-4  2p3(2D“)4d 
2p*  -  2p3(2D’)4d 

2p4  -  2p3(  Jf)r)4d 
2p4  -  2p3(2D“;4d 
2p4  -  2p3(2P  )4d 
2p4  -  2p3(2P")4s 
2p4  -  2p3(2D  ')4d 

2p4  -  2p3(2|)”)4d 
2p4  -  2p3(4S°)4d 
2p4  -  2p3(4S°)4d 
2p4-2p3(2D',)4s 
2p4  -  2p3(2D”)4s 

2s2p5 -  2s2p4(4P)4s 
2p4-2p3(2P')Jd 
2p4  -  2p3(2P°)3d 
2p4  -  2p3(2P°)3d 
2p4  -  2p3(2P°)3d 

2p4  -  2p3(2P")3d 
2p4  -  2p3(2P°;3d 
2p4  -  2p3(2P°)3d 
2p4-  2p3(2p')3d 
2p4  -  2p3(2P°)3d 

2p4  -  2p3(2P’)3d 
2p4-2p3(2P')3d 
2p4  -  2p3(2P°)3d 
2p4  -  2p3(2D°)3d 
2p4  -  2p3(2D°)3d 

2p‘  -  2p3(2D°)3d 
2p4-2p3(2ir)3d 
2p4  -  2p3(2D°)3d 
2p4  -  2p3(2D”)3d 
2p4  -  2p3(2I)°)3d 

2p4-2p3(iD")3d 
2p4  -  2p3(2P”)3d 
2p4  -  2p3(2D°)3d 
2p4-2p3(2D',)3d 
2p°  -  2p3(2P°)3d 


Pcferences 


g3 P  -  3P° 
g*  P  -  3D° 
£3P  -  3D° 
g3  P  -  3D° 
£3F  3D° 

g3P  -  3p° 
tf3P-3P° 
*3P-3S' 

g*P .  3p° 

S3P-3S° 
g3P  -  3D° 

£3P  .  3J)° 

’D  -  'F° 
tf3P-3P" 
■D-'F6 

■  D-  >p° 
g3P  -  3D° 
g3  P-3D° 
,?3P  -  3D° 


3P“  3p 

*3P-3D° 
£3P  -  3D° 
g3  P-'D° 
#3P  -  3D° 

^3p-lpo 

j?3P-3F° 
g3P-3r° 
g3  P-V1 

^3P.3p» 

*3P  3p° 
y3p.3p» 

g3P  -  3P° 
*3P-3S° 
g3P-3S° 

g3P-  F° 

^3p  _  3p» 

£3P-3P° 
g3P  -  3P° 
tf3P-3P° 

£3P  -  3D° 
’D  -  ’F" 
A-3P  -  3F° 
£3P  -  ’D” 
■D-'P” 


2-2  F34 

2  -  3  F35.F34 

2  -  3  F34 

I  -  2  F34.K8 

2-3  F34 


2-2  F34 


1-2  |  F34 


F34 

F34 

F34.F35 


1- 2  F34 

2- 3  F34 

2-2  F34 

2  -  2  F34.F35 


1  -  2  F34 

0-1  F34.K8 

2-3  F34.K8 

2-2  F34 

2-1  F34 


1  -  0  F34 

0-1  F34 


1-0  F34 
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C/5  C/3  C/3  C/3  C/3  C/3  C/3  C/3  C/3  C/3  C/3  C/3  C/3  C/3  C/3  V5  73  t/!  C/!  !/5  V3  V!  C/3  73  (/!  C/3  C/3  C/3  C/3  C/5  C/3  C/3  C/3  C/3 


Si  VII 


Si  VIII 


Hkneni 

Wavelength 

Intensity 

Multiple  t 

Configuration 

Term 

)  } 

References 

Si  VII 

70.323 

50 

2p4  -  2p3(3D*)3d 

*’P  -  *F* 

I  2 

F34 

Si  VII 

70  427 

50 

2p4-2p3(3r>3d 

■D  -  >D 

2-2 

F34 

Si  VII 

70  594 

100 

2p4-2p3(3r,3d 

■D-2r  7 

2-3 

F34.K8 

Si  VII 

70  730 

50 

2o*-2p3(3r>3d 

■D  -  3P° 

2  -  1 

F34 

Si  VII 

71  384 

2p4  -  2p*(3D°)3d 

■D  -  ‘F* 

2-3 

F34 

Si  VII 

71.900 

20 

:p4-2p»(3D°)3d 

■  D-3P°  ? 

2  - 1 

F34.K8 

Si  VII 

71.955 

200 

"Ip-  -2p3(3D")3d 

‘D-'D° 

2-2 

F34.F34 

Si  VII 

72.324 

2p4  -  2p3(*D°)3d 

■D-  >P° 

2  1 

F34 

Si  VI! 

73.123 

500 

2p4  -  2p3(4S°)3d 

g ’P  -  3D“ 

2-3 

F34 

Si  VII 

73.350 

250 

2p*  -  2p3(4S')3d 

g 3P  -  3D” 

1  -2 

F34 

Si  VII 

73  433 

200 

2p4  -  2p3(4S°)?d 

e *P  -  SD” 

0-1 

F34 

Si  \  II 

75.193 

200b 

2p4  -  2p*(sD°)3d 

■S  -  >P° 

Kfll'; 

F34.F35 

Si  VII 

79.236 

250 

2p4  -  2p3(3P°)3s 

g 3P  -  3P” 

2-2 

F34 

Si  VII 

79  262 

50 

2p4  -  2p3(3P°)3s 

glp .  3p° 

2-1 

F34 

Si  VII 

79.491 

100 

2p4-2p3(»P”)3s 

g 3P  -  3P” 

1  -2 

F34 

Si  VII 

79.523 

100 

2p4-2p3(2P“)3s 

g 3P  -  ’P” 

1  - 1 

F34 

Si  VII 

79  615 

100 

2p4  -  2p,(,P°)3s 

g»p .  ap- 

■m:-< 

F34 

Si  VII 

81.449 

50 

2s2p»-2s2p4(3D)3s 

up”  .  3D 

2-3 

F3: 

Si  VII 

81.558 

250 

2p4  -  2p3(2P‘)3s 

■  D  -  >P” 

2-1 

F34 

Si  VII 

61  620 

600 

2p4-2p»(»Dc)3s 

g3P- 3D° 

2-3 

F34 

Si  VII 

81.895 

500 

2p4  -  2p3(3D°)3s 

g3P-  2D° 

I  -2 

F34 

Si  VII 

81  998 

150 

2p4  -  2p3!2D°)3s 

g3P  -  3D° 

jiHB 

F34 

Si  VII 

84.082 

2p4  -  2p3(3D”)3s 

'D'D- 

2-2 

F34 

Si  VII 

85.219 

100 

2p4  -  2p3(3P°)3s 

>S-'P° 

|iHI 

F34 

Si  VII 

85.289 

500 

2p4  -  2p3*4S°)3s 

gDp  _  3S° 

2-1 

F34 

Si  VII 

85.584 

500 

2p4  -  2p3(4S°)3s 

g3P-  3S° 

I  - 1 

F34 

Si  VII 

85.698 

2p4  -  2p3(4S°)3s 

*3P  -  3S° 

0-1 

F34 

Si  VII 

88.008 

150 

2s2ps  -  2s2p4(4P)3s 

3P°  3P 

2-2 

F34.F35 

Si  VII 

217.826 

2s32p4-  2s2p5 

■D  >P° 

2-1 

E6.F34 

Si  VII 

246.06 

2s22p4-2s2p5 

■s-r 

0-1 

F16 

Si  VII 

272.641 

2s3  2p4  -  2s  2p5 

g3P  3P“ 

2-1 

E6.F34 

Si  VII 

274.175 

2s2  2p4  -  2s  2p5 

?3P  -  3P° 

10 

E6.F34 

Si  VII 

275.352 

250 

2s2  2p4  -  2s  2p5 

yap.ap- 

2-2 

E6.F34 

Si  VII 

275.665 

2s32p4-2s2p* 

S3P  .  3p° 

1  -  1 

E6.F34 

Si  VII 

276.839 

2C0b 

2s2  2p4  -  2s  2p5 

ie3P .  3p° 

0-t 

E6.F34 

Si  VII 

278.445 

200 

2s2  2p4  -  2s  2p6 

K3P-3P° 

1  2 

E6.F34 

SILICON  VIII  (Si7+),  Z  -  14 
Ground  State  ls22s22p3  4S3,2  (7  electrons) 
Ionization  Potential  2  445  300  cm  *;  303.17  c‘v 


Ficment 

Wavelength 

Multiplct 

Configuration 

Term 

>  } 

References 

Si  VIII 

49.987 

10 

2p3  -  2p3(3P)4d 

S4S°-4P 

%  -  % 

F34 

Si  VIII 

50d 

2p3  -  2p3(3P)4d 

g4S° - 4P 

Hi  -Hi 

F34 

Si  VII! 

59  524 

50b 

2p3  -  2p3(’D)4d 

3D°  -  2D 

Hi  -Hi 

F34 

Si  VHI 

51.713 

20 

2p3-2p2(»P)4d 

3D°-2F 

Hi  -% 

F34 

Si  V'll 

51.819 

20 

2p3  -  2p3(3P)4d 

3D°  2p 

Hi-Hi 

F34 

Si  VIII 

52.554 

20 

2p3  -  2p2(3P)4d 

3p°  -  2r> 

Hi -Hi 

F34 

Si  VIII 

10 

2p3  -  2p2(3P)4s 

30”  .  2p 

Hi -Hi 

F34 

Si  VIII 

58.885 

!  50d 

2s3  2p3  -  2s2p3(5S°)3p 

f4S° - 4P 

Hi -Hi 

F34 

Si  VIII 

100b 

2p3  -  2p3(3P)3d 

g*S° -  4p 

Hi-'h 

F34 

•Si  VIII 

61  019 

2p3-  2»>2(3P)3d 

g4S°  -  4P 

Hi-Hi 

F34 

n  Fc  Co 


Si  IX 


SILICON  IX  (Si**),  Z  =  14 
Ground  Slate  lsl2s*2pl  3P0  (6  electrons) 
Ionization  Potential  2  831  900  cm  351.10  eV 


Si  IX 


Element 

Wavelength 

Configuration 

Term 

}  - } 

Reference* 

Si  IX 

44.215 

10 

2p3-2p4d 

?*P-3D 

1  -2 

FJ4 

Si  IX 

44  249 

10 

2p*  -  2p4d 

g*P  -  3D 

2-3 

F34 

Si  IX 

51.113 

50 

2s*2p*  -  2s2p3(3D)3p 

■D-'D* 

2-2 

F34 

Si  IX 

51 .362 

100 

2s32p3-2s2p*(3I»3p 

*D-  *F* 

2-3 

F34 

Si  IX 

52.671 

10 

2s2p3-2s2p3(3P)3d 

3D°  -  3F 

3-4 

F35 

Si  IX 

52.810 

20 

2s32p3-2s2p3(4P)3p 

g3P  -  3D * 

1  -2 

F34 

Si  IX 

52.858 

50 

2s32p3  -  2s2p,(*P)3p 

k*p-*d 

2-3 

F34 

Si  IX 

53  992 

10 

2s3  2p3  -  2s2p3(4P)3p 

rp-3s° 

2-1 

F34 

Si  IX 

54  403 

5ft.' 

2pa  -  2p3d 

g*P'P° 

7 

0-1 

F34.K8 

Si  IX 

54.841 

100 

2s2p‘  -  2s2p3(4P)3d 

•S*  5P 

2-1 

F34 

Si  IX 

54.870 

100 

2s2p3-2s2p3(4P)3d 

*S’-‘P 

2-2 

F34 

Si  IX 

54.907 

100 

2s2p’-2s2p3(4P)3d 

SS  -‘F 

2-3 

F34 

Si  IX 

55  094 

50 

2p3-  2p3d 

s3p-3p” 

I  -0 

F34 

Si  IX 

55  116 

50 

2p3  -  2p3d 

?3p-3p” 

1  -1 

F34 

Si  IX 

55.234 

50 

2p3-2p3d 

i?3p-3p° 

2-1 

F34 

Si  IX 

55.272 

150 

2p*  -  2p3d 

*3p-3p° 

2-2 

F34 

Si  IX 

55.305 

50 

2p3 • 2p  3d 

g3P  -  3D° 

0-1 

F34 

Si  IX 

55.356 

ICO 

2p3 • 2p  3d 

S3P  -  3D° 

1  -2 

F34 

Si  IX 

55.401 

.00 

2p3 - 2p  3d 

g3P  -  3D° 

2-3 

F34 

Si  IX 

55.511 

50 

2s2p3-2s2p3(3D)3d 

3D”  -  3D 

3-3 

F34,F.<J 

Si  IX 

55.781 

150 

2s  2p3  -  2s2p3(!D)3d 

»D°  -  3F 

3  4 

F34,F2 

Si  IX 

56  027 

150 

2p‘-2p3d 

‘D  -  *F° 

2-3 

F34 

Si  IX 

57.157 

50 

2s2p3  2s2p3(3D)3d 

3P°  -  3D 

2-3 

F34.F35 

Si  IX 

57.434 

50 

2p* - 2p3d 

>D  •  >D° 

2-2 

F34 

Si  IX 

57.589 

50b 

2p3  -  2p  3d 

■D  -  3F° 

2-2 

F35 

Si  IX 

57.778 

100 

2p*-2p3d 

>S  -  *P° 

0-1 

F34 

Si  IX 

58.150 

50 

2s2pJ  -  2s2p3(4P)3d 

3D° -  3D 

? 

3-3 

F34.K8 

Si  IX 

58.906 

50d 

2s2p3-2*2p3(4P)3d 

3D"  -  3F 

3-4 

F34 

Si  IX 

59.004 

100 

2s2p*-2s2p3(4P)3d 

3D°  -  3F 

2-3 

F34 

Si  IX 

59.077 

50 

2s2,i*  -  2s2p3(4P)3d 

3D°  -  3F 

I  -2 

F34 

si  ;x 

59.966 

100b 

2s2p3  -  2s2p3(4P)3d 

3P”  -  3D 

2-3 

F34.F35 

Si  IX 

60.459 

20 

25  2p3  -  2s  2p3  (3D)  3d 

■D°-3D 

7 

2-2 

F34.K8 

Si  IX 

60.989 

100b 

2s2p3-2s2p3(4P)3s 

sS”.sp 

2-3 

F34 

Si  IX 

61.109 

50 

2s  2p3  -  2s2p3(4P)3s 

3S° - 5P 

2-2 

F34 

Si  IX 

61.190 

50d 

2s2p3-2s2p3(4P)3s 

SS”-5P 

2-1 

F34 

Si  IX 

61.355 

50 

2s 2p3-  2s2p3(4P)3d 

3P°-3P 

2-2 

F34 

Si  IX 

61.502 

50 

2p3  -  2p3s 

*3P  -  3P° 

1  -2 

F34 

Si  IX 

61.546 

100 

2s2p3-2s2p3(3D)3s 

3D° -  3D 

3-3 

P34.F35 

Si  IX 

61 .600 

50 

2p3 - 2p3s 

*3P  -  3P° 

0-1 

F34 

Si  IX 

61.649 

100 

2p3  -  2p3s 

*3P  -  3P° 

2-2 

F34 

Si  IX 

61  852 

100b 

2p3- 2p3s 

*3P-3P“ 

2-1 

F35 

Si  'X 

62.454 

20 

2s2p3-2s2p3(3D)3d 

1  P°  -  3D 

o 

I  -2 

F34.K8 

Si  IX 

62.974 

50 

2p3  -  2p3s 

SD  -  *P° 

2-1 

F34 

Si  IX 

63.476 

20 

2p3  -  2p3s 

•D  -  3P° 

? 

2-2 

F34.K8 

Si  IX 

63  586 

100 

2s2p3  -  2s2p3(3D)3s 

3P° - 3D 

2-3 

F34.K8 

Si  IX 

65.236 

10 

2p3  -  2p3s 

■S  -  *P* 

0-1 

F34 

Si  IX 

66.912 

100 

2s2p3-2s2p3(4P)3s 

iy .  sp 

? 

3-2 

F34.K8 

Si  IX 

67.574 

50d 

2s  2p3  -  2s2p3(4P)  3d 

ip» . sp 

o 

1  -2 

F34.K8 

Si  IX 

223.72 

P 

80 

2s32p3-2s2p3 

g*P  -  3S° 

0-1 

T10 

Si  IX 

225.033 

800 

2s32p3  -  2s  2p3 

g3P  -  3S° 

I  -  1 

TI0 

Si  IX 

227.007 

800 

2s32p3  -  2s 2p3 

g3P  -  3S° 

2-1 

T10 

Si  IX 

V  wl m 

2s32p3-2s2p3 

■D  -  *P° 

2-1 

F16 

Si  IX 

2s 2p3 • 2p4 

3D°  -  3P 

1  -0 

F16 

Si  IX 

P 

2s32p3  -  2s2p3 

•D-'D* 

2-2 

Zl 

Si  IX 

258.36 

2s2p3-2p4 

3D°  3P 

2-1 

F16 

Si  IX 

259.75 

2s32p3-  2s  2p3 

'S  -  *P° 

0-1 

F16 

Si  IX 

261 .  il 

2s 2p3 - 2p4 

3D°  -  3P 

3-2 

F16 

Si  IX 

290  63 

P 

20 

2s32p3  -  2s 2p3 

g3P  -  3P° 

0-1 

|Tl0 

Si  IX 

292.83 

P 

80 

2s3 2p3  •  2s 2p3 

g3P  -  »P° 

I  -2 

T10 

Si  IX 

296.19 

P 

150 

2s3  2p3-  2s  2p3 

g3P  -  3P” 

2-2 

T10 

173 


Si  LX 


Si  X 


SILICON  X  (Si9+),  Z  =  14 
Ground  State  N22s22p  2PJ,2  (5  electrons) 
Ionization  Potential  3  237  800  cm  401.43  eV 


Tiement 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

Si  X 

34.040 

5 

2s*2p  -  2s2p(3P°)5p 

k>p°  .  >p 

% 

H7 

Si  X 

34.238 

5 

2s* 2p  -  2s2  6d 

£2P"  ■  2D 

%  ** 

H7 

Si  X 

35.310 

10 

2s2p2  -  2s2p(‘P°)5d 

2D  -  2D° 

117 

Si  X 

35.353 

10 

2s  2p*  -  2s2p('P°)5d 

2D  -  2F° 

*  -% 

H7 

Si  X 

35.656 

2s  2p*  -  2s2p(3P°)5d 

4P-4P° 

H7 

Si  X 

35.709 

20 

2s  2p*  -  2s2p(3P")5d 

4P-4P° 

% 

H7 

Si  X 

35.838 

40 

2s 2p*  -  2p*(3P)4p 

4P  -  4D° 

H7 

Si  X 

35.932 

20 

2s*2p-2s*5d 

*  2P°  2D 

% 

H7 

Si  X 

37.159 

20 

2s*2p  -  2s2p(3P°)4p 

K2P"->D 

H7 

Si  X 

37.206 

20 

2s*2p  -  2s2p(3P°)4p 

r2P°  -  2D 

% 

H7 

Si  X 

37.248 

10 

2s22p  -  2s2p(3P”)4p 

g2P°  -  *D 

H7 

Si  X 

38.830 

60 

2s2p*  -  2s2p('P°)4d 

2D  -  2F° 

%  -% 

H7 

Si  X 

39.175 

40 

2s  2p*  -  2s2p(3P°)4d 

4P-4P° 

%  -% 

H7 

Si  X 

39.203 

50 

2s2p*  -  2s2p(3P°)4d 

4P  -  4P° 

% 

H7 

Si  X 

39.264 

50 

2s  2p*  -  2s  2p(3P°)4d 

4P  -  :D° 

%  -% 

H7 

Si  X 

39.305 

80 

2s2p2  -  2s2p(3P°)4d 

4P-4D° 

% 

117 

Si  X 

39.443 

50 

2s22p  -  2s24d 

k2P° - 2D 

'h 

H7 

Si  X 

39.552 

70 

2s22p  -  2s24d 

r2P° - *D 

117 

Si  X 

40.407 

10 

2s2  2p  -  2s24s 

y2P° - 2S 

%  -  'h 

117 

Si  X 

40.503 

5 

2s 2p2  -  2s2p(*P")4d 

2P-*IV 

% 

117 

Si  X 

41.023 

30 

2s2p2  -  2s2p(3P°)4d 

2D  -  2F° 

=*.  -% 

H7 

Si  X 

41.086 

30 

2s 2p2  •  2s2p(3P°)4d 

2D  -  2F° 

117 

Si  X 

44  521 

30 

2s22p  -  2s2p(,P°)3p 

g2P°-2S 

'k  -  'h 

H7 

Si  X 

'14  655 

30 

2s22p  -  2s2p('P°)3p 

g2P°-2S 

%  -  'k 

H7 

Si  X 

44.719 

20 

2s22p  2s2p(’P°)3p 

j?2P°-2P 

'h  -'k 

H7 

Si  X 

44  830 

30 

2s22p  -  2s2p('P°)3p 

S2p-  .  2p 

117 

Si  X 

44.855 

30 

2s22p  -  2s2p(‘P°)3p 

J?2P°  -  2D 

H7 

Si  X 

44,979 

60 

2s  2p2  -  2p2(3P)3p 

4P-4S° 

%  -  % 

H7 

Si  X 

4<  606 

5 

2s2p2-2p2(3P)3p 

4P-4P- 

%  -3f» 

H7 

Si  X 

45.684 

60 

2s  2p2  -  2p2(3P)3p 

4P  -  4D° 

H7 

Si  X 

46.563 

30 

2s 2p2  -  2p2('D)3p 

2D  -  2D° 

H7 

S-  / 

46.895 

20 

2s22p  -  2s2p(3P°)3p 

?2P” - 2S 

'k  ■  <h 

117 

Si 

47.043 

50 

2s2  2p  -  2s2p(3P°)3p 

«2P"-2S 

%  -  % 

H7 

Si  X 

47.489 

50 

2s22p  -  2s2p(3P”)3p 

K2P°  -  2I) 

117 

Si  X 

47.545 

50 

2s22p  2s2p(3P°)3p 

g2P°  .  2D 

F34.F35 

Si  X 

48.381 

20 

2s2  2p  -  2s  2p  (3P°)  3p 

gjp-.jp 

•6 

H7 

Si  X 

48.440 

40 

2s2  2p  •  2s2p(3P°)3p 

y2p»  .  jp 

•6  -  % 

H7 

Si  X 

48.553 

10 

2s2  2p  -  2s2p(3P°)3p 

g2P° . 2P 

%  -% 

F34.F35 

Si  X 

48.596 

20 

2s22p-2s3p(3P°)3p 

J?2P°  .  2p 

%  -  >h 

H7 

Si  X 

49.182 

10 

2s 2p2  -  2s2p('P°)3d 

2D-  p° 

-% 

117 

174 


Si  X 


Si  X 


K  lenient 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

m 

References 

Si  X 

49.441 

50 

2s  4p*  -  2s2p('P°)3d 

*D  -  2D° 

% 

H7 

Si  X 

49.701 

00 

2s2p2-2s2p(1P*)3d 

*D  -  2F” 

*  ■% 

F34.F35 

Si  X 

49  984 

60 

2s2p2-2s2p(2P°)3d 

«P .  ap 

Vi  -Vi 

H7 

Si  X 

50.018 

90 

2s2p2  -  2s2p(2P°)3d 

4P  -  4P° 

Vi  -Vi 

H7 

Si  X 

50  124 

70 

2s  2p2  -  2s.2p(3P°)3d 

4P  -  4P* 

Vi  -Vi 

H7 

Si  X 

50.154 

50 

2&2p2  -  2s2p('P°)3s 

4p  .  2p° 

? 

Vi  -  Vi 

F34 

Si  X 

50.254 

70 

2s2p2  -  2s2p(2P°)3d 

4P-4D 

*fa  -  % 

H7 

S.i  X 

50.305 

50 

2s2p2  -  2s2p(2P°)3d 

4P-4D 

% 

FJ4 

Si  X 

50.333 

50 

2s2p2  -  2s2p(2P°)3d 

4P-4D" 

%  -  % 

F34 

Si  X 

50  390 

10 

2s2p2  -  2s2p(2P“)3d 

4P  4D° 

*  -  % 

H7 

Si  X 

50  524 

50b 

2s*  2p  -  2  s2  3d 

*2P°-2D 

vi-* 

F34.F35 

Si  X 

50.691 

100 

2s2  2p  2s2  3d 

£2F  •  2D 

%  % 

F34.F35 

Si  X 

51.635 

10 

2p2  •  2p2(2P)3d 

4S°-4P 

*  -% 

F35 

Si  X 

51.676 

20 

2p*  2pVP)3d 

4S°-4P 

% 

F34.F35 

Si  X 

52.070 

50 

2s2pJ -  2s2p(‘P°)3d 

2P  -  *D“ 

Vi  -Vi 

F34.F35 

Si  X 

52.155 

100d 

2s2p2-  2s2p(*P°)3d 

2p  .  2J)0 

Vi  -Vi 

F34.F35 

Si  X 

52.485 

100 

2s2p2  -  2s2p(2P°)3d 

2D  -  *F° 

*6  -  % 

F34.F35 

Si  X 

52.611 

50 

2s 2p2  -  2s2p(*P°)3d 

2D  -  2F° 

F34.F35 

Si  X 

53.463 

10 

2s2p2  -  2s2p(1P°)3s 

2D  -  *p° 

F35 

Si  X 

53.573 

50d 

2s2ps-  2s2p(2P°)3d 

2D  .  2D" 

F34.F35 

Si  X 

53.595 

50d 

2s 2p2  -  2s2p(2P°)3d 

2D  -  *D° 

F34.F35 

Si  X 

54.462 

50b 

2s2p2  -  2s2p(2P°)3s 

«p  ap- 

Vi-Vi 

F34 

Si  X 

14.522 

50d 

2s2p2  -  2s2p(*P°)3s 

4P- 4P° 

Vi-Vi 

F34.F35 

Si  X 

54.571 

50 

2s2p2  -  2s2p(3P°)3s 

4P  4P° 

Vi-Vi 

F34 

Si  X 

54.599 

50d 

2s  2p2-  2s2p(3P°)3d 

2S  .  2p° 

Vi-Vi 

F34.F35 

Si  X 

54.664 

10 

2s 2p2  -  2s2p(3P°)3s 

4P-4P 

Vi  -  ' h 

F34 

Si  X 

54.702 

10 

2s2p2  -  2s2p(2P°)3s 

ap  «p° 

Vi  -Vi 

F34 

Si  X 

55.096 

100 

2s22p-2s23s 

*2P° . 2S 

Vi  -  Vi 

H7 

Si  X 

56.680 

50,1 

2s2p2  -  2s2p('  '°)3s 

2P-2P” 

Vi-Vi 

F34.F35 

Si  X 

56.804 

50 

2s2p2-2s2p(3F)3d 

2P  =D° 

Vi  -Vi 

Si  X 

57.209 

20 

2s2p2  -  2s2p(,P°)3s 

2l3  -  *P° 

Vi-Vi 

1  34.F35 

Si  X 

57.365 

80 

2s2pl  -  2s2p(3P°)3s 

2D  *P° 

Vi  -  9, 

H7 

Si  X 

60  151 

20 

2p3 - 2s2p3p 

2D"  M3 

? 

Vi-Vi 

F34.K8 

Si  X 

62.25! 

100 

2s2p2  -  2s2p(3P°)3s 

2P  4P° 

7 

Vi  -Vi 

F34.K8 

Si  X 

64.772 

50 

2s  2p*  -  2s2  3p 

2p  _  2pp 

? 

Vi-Vi 

F34.K8 

Si  X 

66.977 

20d 

2p*-2s2p(3F)3p 

*13°  -  2P 

7 

Vi-Vi 

F34.K8 

Si  X 

253.772 

70 

2s22p-2s2p2 

S2P° - 2P 

Vi-Vi 

H7 

Si  X 

256.569 

10 

2s2  2p  -  2s  2p2 

«2P°  -  *P 

Vi  -  Vi 

H7 

Si  X 

258.347 

120 

2s2  2p-  2s  2p2 

P2P°  2P 

Vi  -Vi 

H7 

Si  X 

261 .27  P 

200 

2s2  2p  -  2s  2p2 

tf2P°-2P 

Vi  -  Vi 

Zl 

Si  X 

271.991 

40 

2s22p-2s2p2 

g  2P°  -  2S 

Vi  -  Vi 

H7 

Si  X 

277.26! 

50 

2s22p-2s2p2 

*2P° - 2S 

Vi  -  Vi 

H7 

Si  X 

278.15 

2s2p2-2n3 

2D  -  *P° 

Vi  -  Vi 

F3 

Si  X 

278.61 

2s2p2-2p3 

2D  *p° 

Vi  -Vi 

F3 

Si  X 

287.16 

2s2p2-2p* 

4P-4S° 

Vi  -  Vi 

F3 

Si  X 

289. i 86 

100 

2s2p2-2p3 

4P-4S° 

Vi  -Vi 

H7 

Si  X 

292.220 

60 

2s2p2 - 2p3 

4P-4S° 

Vi -Vi 

H7 

Si  X 

347.43 

100 

2s22p-2s2p2 

®2 P°  213 

Vi  -Vi 

T10 

Si  X 

347.71 

2s2p2-2p3 

2 13  -  *13° 

Vi  -Vi 

F3 

Si  X 

356  07 

100 

2s2  2p  -  2s  2p2 

*2P°  -  *13 

Vi  -Vi 

TlO 

Si  X 

357.51 

2s2p2-2p3 

2S  .  2p° 

Vi  -Vi 

F3 

Si  X 

358.30 

2s 2p2 - 2p3 

*S  -  2P° 

Vi  -Vi 

F3 

Si  X 

388.62 

2s2p2-2p3 

2p  .  2p° 

Vi  -  Vi 

F3 

Si  X 

389.59 

2s2p2  -  2p3 

2p  .  2p° 

Vi  -  Vi 

F3 

Si  X 

394.71 

2s2p2 - 2p3 

2p  .  2p° 

Vi -Vi 

F3 

Si  X 

395.68 

2s2p2  -  2p3 

2p  _  2p° 

Vi  -  vi 

F3 

S'  X 

539.44 

2s2p2 - 2p3 

2P  -  *D° 

Vi  -  Vi 

F3 

Si  X 

551.20 

2s2p2 - 2p3 

2p  -  *D° 

Vi  -Vi 

F3 
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Si  XI 


SiMCON  XI  <Si10+),  Z  =  14 
Ground  State  Is* 2s*  *S0  (4  electrons) 
Ionization  Potential  3  839  800  cm  476.06  eV 


Si  XI 


Hemenl  Wnvcknfth 


30.368 
31  924 
31.980 


Co&fiiUfatiOD 


3-3  Reference* 


52.296 

147.60 

303.31 

358.29 

358.63 


2s  2p  -  2p  5p 

»P’ • 3P 

2-2 

2s  2p  -  2s6d 

’P’  -  ’1) 

2-3 

2s’-2s5p 

k'S-'P- 

0-  1 

2s  2p  -  2s  5d 

’F  -  3D 

1-2 

2s2p-2s5d 

’P’ - 3D 

2-3 

2p*  -  2p  5d 

ap .  »p"  7 

2-2 

2p’  -2p5d 

'D  -  'F° 

2-3 

2s 2p  -  2p4p 

’P° . sp 

2-2 

2s 2p  -  2p4p 

’PJ  -  »D 

2-3 

2s’  -  2s  4p 

g'S-'P" 

0-1 

2s  2p  -  2s  5d 

■P°>U 

1-2 

2s 2p  -  2p4p 

■F  -  'D 

1-2 

2s 2p  -  2s 4d 

’F  3D 

0-1 

2s  2p  -  2s  4d 

’P’  -  3n 

1-2 

2s2p-2s4d 

’P°  -  ’1) 

2-3 

2p’  -  2p4d 

»p .  »p°  7 

1-2 

2p» - 2p4d 

’P  *  ’P° 

2-2 

2p’ - 2p4d 

’p-’ir 

2-3 

2p’  -  2p4d 

■O  -  *F° 

2-3 

2p’  -  2p4d 

■D  -  *D° 

2-2 

2s  2p  -  2s  4d 

'P  -'D 

1  2 

2p’  -  2p4d 

■S  -  >P° 

0-  1 

2s  2p  -  2p3p 

»p»  sp 

!  -  2 

2s  2p  -  2p3p 

jp° . jp 

1  1 

2s  2p  -  2p3p 

jp° . jp 

2-2 

2s2p  -  2p3p 

»P" . »p 

2-1 

2s2p  -  2p3p 

ip- . jS 

0  1 

2s 2p  -  2p3p 

’P” - 3S 

1-1 

2s 2p  -  2p3p 

3P” - 3S 

2-1 

2s  2p  -  2p3p 

3P° - 3D 

2-3 

2s  2p  -  2p3p 

’P°  -  ’D 

1  - 1 

2s  2p  -  2p3p 

3P°  3D 

2-2 

2ss  -  2s 3p 

«'S-*P° 

0-1 

2s  2p  -  2p3p 

'P°-'D 

1-2 

2s?p  •  2s  3d 

»P°  -  3D 

0-1 

2s 2p  -  2s  3d 

3P° - 3D 

1  2 

2s  2p-  2s  3d 

3P°  •  3D 

2-3 

2s  2p  -  2p3p 

ip». ip 

1  - 1 

2p’-2p3d 

jp.jp” 

0-1 

2p3  -  2p3d 

ip.jp- 

1  1 

2p’  -  2p3d 

’P  -  3P° 

1-2 

2p’-2p3d 

3p  .  3p° 

2-1 

2p’-2p3d 

3P  -  3P° 

2-2 

2p’ - 2p3d 

’P  -  3D° 

1-2 

2p’  -  2p3d 

3P  -  3D° 

2-3 

2p*-2p3d 

3p  .  3D° 

2-2 

2ps  -  2p3d 

'D-'P0 

2-1 

2p3  2p3d 

•D-'F° 

2-3 

2s 2p  -  2s 3s 

3P° - 3S 

0  1 

2s2p - 2s3s 

3po  .  3S 

1  - 1 

2s 2p  -  2s 3s 

3P° ■ 3S 

2-1 

2s  2p- 2s  3d 

■P° - 'D 

1  2 

2p’-2p3d 

■D-'D° 

2-2 

2p3 - 2p3s 

3p  .  5p° 

2-2 

2p3  -  2p3s 

!D  -  'P° 

2-1 

2s 2p  -  2s 3s 

ip° .  ig 

1-0 

2s3d -  2s4f 

3D  -  3F° 

3-4 

2s3  -  2s  2p 

s'S-'P* 

2s2p-2p’ 

■P°- *S 

Si  XI 


Si  XII 


He  meat 

Wavelength 

Intenuty 

Multiple  I 

C'oafifuratKMi 

Term 

J  J 

Reference* 

Si  XI 

36'.  41 

I 

2»2p  •  2p2 

>p  ip 

0  1 

F3 

Si  XI 

364  SO 

2»2p  ■  2p3 

*p  >p 

I  ■  1 

F3 

Si  XI 

565  42 

2s 2p  •  2p* 

■r  >p 

2-2 

P'3 

Si  XI 

368  28 

2s 2p  •  2p2 

jp-  »p 

1  0 

P3 

Si  XI 

371  4* 

2s2p-2p> 

sp-.ip 

2-1 

H3 

Si  XI 

582  9  0 

2s*  ■  2s  2p 

e’S  ‘P- 

0  I 

K8 

Si  XI 

604  14 

2s 2p  ■  2p2 

ip  '!) 

1  2 

P3 

SILICON  XII  (Si11*).  Z  =  14 
Ground  State  Is2 2s  2S1/2  (3  electrons) 
Ionization  Potential  4  222  400  cm  *;  523.50  eV 


Hie  men  t 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

Reference* 

Si  XII 

5.816 

— 1 — 

*s22p  -  Is2p3p 

2|>  .  2 <5  0 

34  '4 

1)6 

Si  XII 

6  717 

ls22s  -  1  s2s2p 

K2 s  2P“ 

■6  -34 

1)6 

Si  XII 

6.787 

Is2 2s  -  Is2s2p 

6T*S  -  <P 

■*  -  s 

1)6 

Si  XII 

25  653 

! 

2s  -  7p 

K’S  2p 

'U  -  >2 

F28 

Si  XII 

26.03 

2p-9d 

T-’l) 

T< 

Si  XII 

26  460 

3 

2s  -  6p 

-  2P 

'6  -34 

P28 

Si  XII 

26  98 

2p-7d 

2P  2I) 

34  -34 

P’28 

Si  XII 

27  035 

1 

2p-7d 

2P  -  2I) 

35  -34 

F28 

Si  XII 

27  850 

3 

2p  -  6d 

2P  *n 

>6-34 

F28 

Si  XII 

27.909 

10 

2p  -  6d 

2P°  2n 

35  -54 

F28 

Si  XII 

29.439 

10 

2p  -  5d 

2P  -  2I3 

•4  -  45 

P’28 

Si  XII 

29.509 

20 

2p  -  5d 

2p  2» 

35-35 

P'28 

Si  XII 

29.574 

1 

2p  -  5s 

2|>°  .  2$ 

’4  -  '5 

F28 

Si  XII 

29.645 

3 

2p  -  5s 

ip  2S 

35  -  55 

P28 

Si  XII 

31.015 

60 

2s  -  4p 

«2S  -  2P 

35  35 

P28 

Si  XII 

32  888 

35 

2p  -  4d 

2P  .  2,) 

54  -  35 

P28 

S.  XII 

32  972 

90 

2p  4d 

jp  .21) 

35  -  35 

F28 

Si  XII 

40  91 1 

200 

2s  -  3p 

«*s  -  2P° 

35  -  34 

P'28 

Si  XII 

40  951 

200 

2s  -  3p 

k‘S  -  2P 

54  -  34 

P28 

Si  XII 

44.021 

200 

2p  -  3d 

’P-'I) 

34  -34 

F28 

Si  XII 

44  165 

250 

2p  -  3d 

2p°  -  2I) 

35-35 

F28 

Si  XII 

45.519 

10 

2p  -  3s 

2|>n  .  25} 

xk  -  ‘h 

P28 

Si  XII 

45.692 

20 

2p  -  3s 

2p"  .  2  <5 

35  -  54 

I  28 

Si  XII 

88.84 

3d  -  5f 

21)  .  2F» 

35  -  % 

T5 

Si  XII 

126.43 

3p  4d 

2P°  -  2I) 

■4  -  34 

P6 

Si  XII 

126.77 

3p  -  4d 

2P°  -  2I) 

35  -  35 

F6 

Si  XII 

l?o  89 

3d  -  4( 

2 13  -  2P'° 

35  -  35 

T5 

Si  XII 

130  02 

3d  -  4f 

2))  2|.» 

35  -  % 

T5 

Si  XII 

499.37 

2s  -  2p 

«JS  -  2P° 

'4  -  35 

P3 

S.  XII 

520.66 

2s -2p 

*2S-2P' 

■4  -  '4 

K3 
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Si  XIII 


SILICON  XIII  (Si1**),  Z  =  14 
Ground  State  Is*  lS0  (2  electrons) 
Ionization  Potential  19  661  693  cm  l;  2437.676  cV 


Si  XIV 


FJcroem 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  i 

Reference* 

Si  J.III 

5  281 

Is’  ls5p 

g'S-'P’ 

0-1 

[*> 

Si  XIII 

5.410 

!sl-  Is4p 

r'S-'P 

0-  1 

D6 

Si  XII! 

5  68  P 

Is*  -  Is3p 

e‘S-«P‘ 

0-  1 

K8 

Si  XIII 

6  224 

Is* -  Is  3p 

f'S-‘P 

0  1 

D6 

Si  XIII 

6.272 

ls2p  -  2p’ 

>p* .  »D  ? 

1  -2 

D6 

Si  XIII 

6  650 

Is*  -Is2p 

j-’S-'P* 

0-1 

D6 

Si  XIII 

6  690 

Is1-  Is2p 

r'S-’P* 

0  1 

D6 

Si  XUI 

6  737 

t 

Is’-  Is 2s 

g'  S-’S 

0-  I 

D6 

Si  XIII 

35  96  P 

1  s2s  *  1  s  3p 

»S  -  *p- 

1  -2 

K* 

Si  XIII 

110  957 

100 

Is3d  -  1  s 4f 

•D - ‘F*  7 

2-3 

Fx.K* 

Si  XIII 

763.36  P 

Is 2s  -  Is2p 

*S-*P 

1  -2 

K* 

SILICON  XIV  (Si*3*),  Z  =  14 
Ground  State  Is  2S„2  (1  electron) 
Ionization  Potential  21  560  628  cm  2673.11  eV 
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Mtani 

Wavele&fth 

P  I 

1241  49 

?  I 

1242  02 

P  I 

1243.37 

P  1 

1245  19 

P  I 

1247  31 

P  I 

1248  20 

P  l 

1248  61 

P  I 

1253  74 

P  1 

1278.5? 

P  I 

1282  % 

P  I 

1283  89 

P  I 

1284  80 

P  I 

1285  84 

P  I 

1286  44 

P  I 

1372.03 

P  1 

1373  49 

P  I 

1374  73 

P  I 

1377  06 

P  I 

1377  93 

P  I 

1379  40 

P  I 

1381  47 

P  I 

1381.63 

P  I 

1411.31 

P  I 

141 1 .75 

P  I 

1420  08 

P  I 

1425  29 

P  I 

1427.77 

P  I 

1428  05 

P  I 

1429.77 

PHOSPHORUS  I  (P°U,  Z  =  15 
Ground  State  ls’2s*2p»3s*3p*  ‘S^  (15  electrons) 
Ionisation  Potential  84  580  cm  10.486  eV 

1  3pJ-3p3(1P)5d  «4c* 

3  3n2  . 


J  J  Reference* 


1430.73 

1431.50 
1440.24 
1442  76 
1445.66 

1446.01 

1446.33 

1447.50 
1450  38 
1453.01 

I467.5B 

1469.71 

1473.65 

1 476.1 1 
1488.01 

1491  36 
1492.99 

1493.34 

1499.51 
1501  81 

1502.17 

1503.12 
1 503.48 
1504.37 
1 504. 72 

1505.84 
1506.63 
1506.98 
1508.74 
1515  10 


3pJ  •  3p*(,P)5d 
V  -  3p2(2P)7s 
3pJ-3p2(2P)5d 
3p2-3p2(2P)5d 
3p*  -  3p2(2P)5d 

3p2  -  3p2(2P)7s 
3p2-3p2<2P)7s 
3p2  -  3p2(*P)5d 
3ps  -  3p2(2P)6j 
3p2  -  3p»(2P)6s 

3P2  -  3p2(2P)4d 
3pJ-  3p2(2P)4d 
3p2-3p2<2P)4d 
3p2  -  3p2(»P)4d 
3p2-  3p2(2P)3d 

3p2  -  3p2(»P)5s 
3ps-3p2(2P)3d 
3ps-3p2(2P)3d 
3p2  -  3p*<2P)5j 
3p2-3p»(2P)3d 

3p-’-3p2<2P)3d 
3p2  -  3p2(2P)5s 
3p2  3p2('D)3u 
3p2-3p2('D)3d 
3p2-3p2(2P)6d 

3p’-3p2(2P)6d 
3p* • 3p2(2P)8s 
3p2-3p2(2P)6d 
3r’-3p2(2P)6d 
3p2-3p2(2P)6d 

3p,-3p2(2P)3d 
3p’-3p2(2P)6d 
3pa  -  3p2(3P)7s 
3p*  3p*  (*P)7s 
3p2- 3p2(2P>5J 

3p’  -  3p’(-?)7s 
3p3  -  3p2(2P'7s 
3ps  •  3p2(*P,  5d 
3p* - 3p2(*P)5d 
3ps-3p»(2P)5d 

3p5-  3p2(2P)5d 
3p3  ■  3p2(2P)5d 
3p--3p2(3P)5d 
3p2-3p2(2P)5d 
3p2  -  3p2(2P)6s 

3p*  -  3p2(‘D)3d 
3p2-3p2('D)3d 
3p2-  3p2(‘D)3d 
3p*  -  3p2(*P)6s 
3p2-3p2(»P)4d 

3p2  -  3ps(2P)4d 
3p»-3o2f2P)4;i 
3p2  -  3p2(2P)4d 
3p2-3p2(2P)4d 
3p3  •  3p2(*P)4d 

3p*  -  3p*(2P)4d 
3p2  -  3p2(2P)4d 
3pJ-3p2(2P)4d 


g4S-  2D 
g4S' - «P 
g4S'*P 

g'S°-4  P 
g  S'  -  *P 

S4S‘ - «P 
g4S' ■ "P 
S4S'-«D 
g4S'  -  «P 
ff4S°-4P 

f>4S°  *P 
g4S° - 2D 
S4S“-4P 
g*S° - 4P 
g'S° - 2D 

ff4S°-4P 
g4S°  -  3D 
S4S‘-4P 
g4S°  -  4p 
g*S° - *p 

s4s° - *p 

f?4S° - ^P 
HT  -  2D 
2D°  -  >D 
2D°  -  2F 

2D°  -  2P 
2D°  -  «p 
2D°  <D 
*D°  -  «D 
2D°  «D 

g4S°  ■  ■*D 
>D"  -  «F 
2D°  -  »P 
2D°  2P 
2D°  -  2D 

»D“-«P 
21)“  «p 

2D°  -  >F 
2D°  -  «P 
*D°  -  2F 

2D°  -  <F 
2D°  -  4F 
2D”  -  2P 
2D°  -  2P 
2D°  -  2P 

2D°  -  2F 
2D° - 2F 
2D°  -  »F 
2D°  -  2P 
2D°  -  »D 

2D“  >D 
2D°  -  «P 
2D°  ■  «P 
2D°-»D 
2D°  -  »D 

2D°  -  <P 
2D°  -  <P 

2D°  «p 


3S 

M3 

% 

% 

Mi 

% 

34 

M3 

% 

% 

M3 

% 

Mi 

M3 

% 

34 

M3 

% 

54 

M3 

%• 

34 

M3 

%  • 

34 

M3 

%  • 

34 

M3 

%  ■ 

34 

M3 

.43 

%- 

54  1 

M3 

%  - 

34  | 

M3 

%  - 

34  | 

M3 

3a  -  34  M3 
34-34  M3 
=3%  -  Ms  M3 

34-34  M3 
34-34  M3 

34-34  M3 
34-54  M3 
34-34  M3 
34-34  M3 
34-%  M3 

34-34  M3 
S-ft  M3 
34-34  M3 
34-34  M3 
34-34  M3 

34-34  M3 
34-54  M3 
34-34  M3 
34-5*  M3 
34-34  M3 

34-34  M3 
34-34  M3 
34-54  M3 
34-34  M3 
34-34  M3 

54-34  M3 
34-34  M3 
34-54  M3 
34-34  M3 
34  -34  M3 

34  -  7/a  M3 
34-34  M> 
34-34  M3 
34-54  M3 
34-34  M3 

%  %  M3 
34-34  M3 
34-34  M3 
"'a  -  34  M3 
34-34  M3 

34-54  M3 

%  %  M3 
34-34  M3 

M3 


_W*vdcmih  Intensity  ^ui^,  | 


1530.58 
1534.73 
I?  1541.69 

1543  26 

•  1545.95 

I  1546.32 

•  1548.43 

!  1551.04 

>  1551.42 

1  1554.84 

1555.25 
?  1556.18 

1575.18 

1575.47 

158.3.73 

1586.25 
1586.88 
1595.08 
1795  72 
1596  06 

l'-;/.97 

598.76 

\ 

(7,1.29 

1614.19 

16>  (.67 
It  4.87 
16 ,5.79 

1616.20 

1618  II 

1618.93 

1621.33 

1622.08 

1623.83 

1623.99 

1624.43 

1624.67 

1625.40 

1625.80 

1627.86 

1629.17 

1629.59 

1633.69 

1634.10 

1635.79 

1636.20 

1638.68 
1638.89 
1639.09 
1652.97 

1653.68 
1671.07 
1671.49 

1671.68 
1672.05 

1672.48 

1673.94 

1674.61 

1679.71 

1685.99 

1688.64 
1689.25 
1690.17 
I  1690.90 
1691.75 


Coafiimboa 

V  3p*(,P)44 

V  3p»<>D)4* 

3ps  3p»(>P)4d 
JP*  •  3p’(*P)4d 

3p‘  -  3p*(2P)4d 
3p»  -  jp2(ip)4d 
3pl  -  3p2(3P)4d 
3p*  -  3p2(2P)4d 
3p2-3p‘(»P)4d 

3p2  •  3p,(,P)4d 

3p2  -  3p2('D)3d 
3p2-3p2(*D)3d 
3p2  -  3p2(2P)6d 


References 


3p2  -  3p*(3p)7s 
3p3  ■  3p*(3P(5d 

3p3  *  3p2(3P)5s 
3p3  -  3p2(3P)5d 

3p3  -  3p2(3P)5d 
3p3  -  3p2(3P)5d 

3p3-3pIW)?d 
3p3-3p2(’P)3d 
3p3  -  3p2(3P)5s 

3p3  -  3p2(3P)3d 
3p3  -  3p2(3P)3d 
3p3  -  3p2(3P)5s 
3p’-3pVP)5s 
3p’-3p2(’P)3d 

3p3  -  3p2(’P)3d 
3p3  -  3p2  (3P)  3d 
3p3  -  3p2(3P)5s 
3p3  -  3p*  (3P)  3d 
3p3-3p2(’P)5d 

3p"*  -  3p2(’P)5d 
3s23ps  3s  3p4 
3s23p3  -  3s3p4 
3s23p3  -  3s3p4 
3s23p3  ■  3s3p< 

3s23p3-3s3p4 

3s2  3p3  -  3s  3p4 
3s2  3p3  -  3s  3p4 
3p’-3p2(3P)3d 

3p3-3p2(3p)6s 
3p3  -  3p2(5P)4d 
3p3  3p2(3P)4d 
3p3  -  3p2(3P)4d 
3p3  -  3p2(’P)4d 


*D’-4D 

f4S •  «D 

2D*  4F 
•D"  4F 

•D*-4F 
2D*  -  2F 
2D*  -  2F 
2D*-*F 

2D*  -  =>P 

2D°  -  »p 

2P*-2D 
2P*-*D 
2P°  -  2I) 


3p3  -  3p2(»P)6d 

3p3  -  3p2(»P)6d 

3p3  -  3p»(2P)8s 

2P°  -  2J) 
2P*  -  2D 
2P°  -  4P 
*P°  .  (n 

2r-4D 

3p2-3p2(»p)8s 

3p3-  3p2(3P)6d 

3p*  -  3p2(»P)6d 

2P° - 4D 

3p3-3p2(2p)8s 

3p3  -  3p>(»P)7s 

2P° - 4P 
2p°  -  »P 
2P°  -  2p 

3p3-3p2(»P)7s 

3p3-3p2(2p)7s 

2P"  .  2p 
2D°  -  »p 
2D°  -  *p 
2F .  2D 

3p2-3p2(»p)5s 

3p3-3p2(2p)5s 

3p3-3p2(3p)5d 

2P° - 4p 
2P  -  4p 

2D“  -  »p 
2P” - *D 

2P° .  «p 
2P°-2D 
2D"  -  »D 
2I)°  -  2D 
’D"  -  4P 

»D”  - 
2D°  2D 
2Dr  -  4P 
2D° -  4P 
2D“-4p 

2D° -  4P 
2D°  -  4P 
2D°  -  4P 
2D°  -  4P 
2P° . »p 

2P° .  2p 
2D°  -  20 
2D°  -  »D 

g'S°  -  4p 

20°-*D 

2D°  -  D 

£4S°-4P 
84S°-4P 
2D°  - 

2P° - 4p 
2P°  -  2D 
2P° - 4P 

2p»  .  «p 

2p°  -  *D 


M) 

%  %  M) 
M3 

■A  -  %  -M3 
%-S  M3 

M3 

M3 

%-%  M3 

%-%  M3 
M3 

%  -36  M3 
M3 

%-%  M3 
% -%  M3 
%-%  M3 

%-%  M3 
%-%  M3 
%-%  M3 

M3 

%-%  M3 

%  M3 

M3 

M3 

%  %  M3 

%  -  ■*  M3 


%  -  %  I  M3 

%-%  Ik: 

%  -  %  1  M3 
%-%  I  M3 

%  -  %  M3 
%  -  %  M3 
M3 

%  -  %  M3 
%  -  %  M3 

%-%  M3 
%-%  M3 
%-%  M3 
%  -%  M3 
%  -%  M3 

%  -  %  M3 
%  -%  M3 
%  -  %  M3 
%  -%  M3 
%  -  %  M3 

%  -  %  M3 
%-%  M3 
%  -  %  M3 
%  -  %  M3 
%  -  %  M3 

%  -  %  M3 
%-%  M3 
%  -  %  M3 
M3 

%  -  %  M3 

%  -  %  M3 
M3 

%-%  M3 
%-%  M3 
%  -  %  M.t 

%  -  %  M3 
%  -  %  M3 
%  -  %  M3 
%  -  %  M3 
%  -  %  M3 


180 


p  I 


p  I 


-  - 

Element 

Wavelength 

Inicnirty 

Multiple! 

Configuration 

Term 

i  -i 

lefereaca 

p  i 

1692.48 

15 

■■ 

3p*  -  3p*(*P)4d 

’•p'-n) 

M3 

p  i 

1694.06 

300 

3p»  -  3p»(>P)  3d 

*D*  -  *F 

M3 

p  i 

1694  50 

120 

3p»  -  3p*(*P)  Jd 

*D*  -  *F 

39  -*9 

M3 

p  i 

1695  35 

45 

3p»-3p3(3P)4d 

*P*-4P 

39  -39 

M3 

p  i 

1706.41 

180 

3p»-3p,(,P)J<i 

*D*  -  4D 

39 

M3 

p  i 

1707.57 

120 

3p3-3p*(*P)3d 

*D*  -  4D 

39-39 

M3 

p  i 

1708.03 

3 

3p»  -  3p*(*P)  Jet 

*D’ -4D 

39  -39 

M3 

p  i 

1708.45 

12 

3p3  -  3p*(,P)3d 

»D"  -  4D 

39-39 

M3 

p  i 

1708.90 

3 

3p*-  3p*(*P)3d 

*D’  -  4D 

39-39 

M3 

p  i 

1718.55 

60 

3p* - 3p*4s 

*P*-*S 

59-59 

M3 

p  i 

17i9  00 

30 

3p>  -  3p’{*P)4s 

g4S*-*P 

39  -39 

M3 

p  i 

1719.31 

90 

3p* - 3p*4s 

*P*-*S 

39-59 

M3 

p  i 

1727.85 

15 

3p,-3p*(»r)4s 

f4S- • »P 

39-59 

M3 

p  i 

1754.4C 

90 

3p4  -  3p*(*P)3d 

*D*  -  4F 

39-39 

M3 

p  i 

1755.86 

9 

3p*  -  ?p,(,P)4d 

*P*-*P 

59-39 

M3 

p  i 

17V..65 

9 

3p*-3p*(»P)4d 

sp*.tp 

39-39 

M3 

p  i 

1757.47 

60 

3p»  3p*(*P)3d 

*D*  -  *P 

39-59 

M3 

p  i 

1757.95 

60 

3p*  -  3p*(*P)3d 

«D*-4F 

39-39 

M3 

p  i 

1759  91 

30 

3p*  -  3p*(3P)3d 

*D"  -  *P 

39-39 

M3 

p  i 

1760.40 

45 

3p*-3p*(3P)3d 

*D"  -  *P 

*9  -39 

M3 

p  i 

1761 .67 

30 

3s33p3-3s3p4 

*D°  -  *P 

39-59 

M3 

p  i 

1768.45 

60 

3j*3p3  -  3s3p4 

*D"  -  *P 

M3 

p  * 

1768.94 

45 

3s*3p3  -  3s3p4 

*D’  -  *P 

LK1 

M3 

p  i 

1774.99 

750 

i 

3p*  -  3p*(3P)4s 

*4S° - 4P 

M3 

p  i 

1782.87 

600 

i 

3p3  -  3p*(*P)4s 

^•-‘P 

IaJ 

M3 

p  i 

1787.68 

540 

i 

3p*  -  3p*(3P)4s 

g*S° - 4p 

39-99 

M3 

p  i 

1833.98 

30 

3p3  -  3r.s(3P)5s 

ap-.ip 

59-39 

M3 

p  i 

1834  83 

60 

3p3-3ps(3P)5s 

•P°-3P 

39-39 

M3 

P  ! 

1844.33 

60 

3p3-3psf3P)5s 

.p»_.p 

59-99 

M3 

P  I 

1845.19 

30 

3p3- V(3P)5s 

*p°-3p 

39-99 

M3 

P  I 

1847.19 

300 

3p*  -  3p*(3P)  3d 

ip°.iD 

M3 

p  i? 

1849.05 

3 

HI 

M3 

r  ii 

1849.84 

105 

3p3  -  3p*(*P)5s 

*p°-4p 

M3 

p  i 

1851.22 

240 

3p*  -  3p,(,P)3d 

3P°  *D 

9.-39 

M3 

p  i 

1852.09 

120 

3p3  -  3p3(3P)3d 

*P°  -  ’D 

39-39 

M3 

p  i 

1855.48 

1 

3p«-3p*(*P)3d 

3P°-4P 

59-59 

M3 

p  i 

1857.04 

45 

3p3  -  3p*(3P)5s 

*P°-4P 

■9-39 

M3 

p  i 

1858.91 

450 

5 

3p3-3p*(‘D)4s 

MT  -  *D 

*-  -39 

M3 

p  i 

1859.43 

450 

5 

3p3  -  3p*(‘D)4s 

3D°  -  *D 

39-39 

M3 

p  i 

1860  63 

45 

5p3  -  3p*(*P)3d 

*p°-4p 

39-39 

M3 

p  i 

1863.78 

3 

3p3  -  3p3(3P)5s 

3p°-4p 

59 -'h 

M3 

p  i 

1864  37 

105 

3p*  -  3p,(»P)3d 

*p°  _  4p 

39-39 

M3 

p  i 

1864.64 

3 

3p3  -  3p3(3P)5s 

3p°-4p 

39-59 

M3 

p  i 

1905.48 

90 

3s,3p3 - 3s3p4 

’P°  -  *D 

59-39 

M3 

p  i 

1906.40 

60 

3s3  3p3  -  3s  3p4 

*P°-3D 

39  -39 

M3 

p  i 

1907.66 

120 

3s33p3  -  3s3p4 

*r  »d 

39-39 

M3 

p  i 

1954  01 

12 

3p3  -  3p*(3P)3d 

*P°-4D 

39-39 

M3 

p  i 

1954.20 

21 

3p3  -  3p3(*P)3d 

*P°  -4D 

59  *« 

M3 

p  i 

1955.16 

21 

3p3  3p3(3P)3d 

*r-4D 

39-39 

M3 

p  i 

1955.79 

21 

3p,-3p»(3P)3d 

>p“  -  4n 

59-59 

M3 
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PHOSPHORUS  II  (P1*),  Z  =  15 
Ground  State  !s,2s*2p*3s*3p*  *P0  (14  electrons) 
Ionization  Potential  159  100  cm'1;  19.725  eV 


P  II 


F  II 


Element 

Wavelength 

Intensity 

Multiple' 

Configuration 

Term 

J-J 

References 

p  ii 

782.59 

5 

3p*  -  3p4d 

8*P  aP* 

1-2 

M3 

p  ii 

782  72 

1 

3p*-3p4d 

f*P-aD" 

1-1 

M3 

p  ii 

782.90 

1 

3p*  -  3p4d 

t  f  »P* 

I  -0 

M3 

p  ii 

783.71 

5 

3p*  •  3p4d 

f»P  *P* 

0-1 

M3 

p  ii 

784  46 

1 

3p*-3p4d 

f*P-*P* 

2-2 

M3 

p  ii 

784  81 

5 

3p*  -  3p4d 

g* P-*D* 

2-3 

M3 

p  ii 

786  18 

5 

3p*  -  3p4d 

1-2 

M3 

p  ii 

786.52 

5 

3p*  -  3p4d 

f*P-*P* 

2-1 

M3 

p  ii 

801  35 

1 

3pa  -  3p4d 

g*p-*r 

1-2 

M3 

p  ii 

802.20 

1 

3p‘-3p4d 

**P  •  *F* 

2-3 

M3 

p  ii 

8C8.25 

50 

3p*  -  3c  5s 

**p-*p* 

1-2 

M3 

P  ii 

810.00 

30 

3pa  -  3p5s 

g* p-*r 

0-1 

M3 

p  II 

810.24 

100 

3pa  -  3p5s 

g* p-*p* 

2-2 

M3 

p  II 

811.10 

20 

3p*  -  3p5s 

*’p-*pc 

1-1 

M? 

p  II 

811  85 

30 

3p*  -  3p  5s 

f*P-*P* 

1  -0 

M3 

p  II 

813.10 

40 

3pa  -  3p5s 

kT*  *p° 

2-1 

M3 

p  II 

813.768 

5 

3p*  -  3p4d 

'D-'P* 

2-1 

M3 

p  11 

824.66 

30 

3pa  -  3p4d 

■  D->F° 

2-3 

M3 

p  II 

840.04 

1 

3pa  -  3p4d 

■D-D' 

2-1 

M3 

P  I! 

841 .21 

20 

3pa  -  3p4d 

■D  -  'D° 

2-2 

M3 

p  11 

844  01 

20 

3p* - 3p4d 

>D-3D° 

2-2 

M3 

p  II 

861 .6! 

10 

3pa  -  3p4d 

•D-aF° 

2-2 

M3 

p  II 

865  44 

100 

3pa  -  3p5s 

■D-‘P° 

2-1 

M3 

p  11 

872.84 

5 

3pa  -  3p5s 

■D  -  *p° 

2-1 

M3 

p  II? 

906.89 

5 

M3 

p  ll 

906.987 

10 

3sa3pa  -  3s  3p* 

gaP  -  *S° 

0-1 

M3 

p  11 

907  56 

40 

3pa  -  3p4d 

■S-'P° 

0-1 

M3 

p  II 

908.38 

1 

3sa3pa-3s3pa 

*aP  *S° 

1  1 

M3 

p  II 

910.88 

5 

3sa  3p*  -  3s  3pa 

J'P-'S” 

2-1 

M3 

p  11 

913.59 

.0 

3pa  -  3p3d 

■D-‘P° 

2-1 

M3 

?  II 

927.771 

10 

3s3pa  -  3s3p*(4P)3d 

aS° - ‘P 

2-1 

M3 

p  II 

928.550 

10 

3s3pa  -  3s4p»(<p)5c 

aS°-‘P 

2-2 

M3 

p  II 

929.642 

10 

3s  3pa  -  3s  3pa  (4P)  3d 

SS°-‘P 

2-3 

M3 

p  II 

961 .04 

1 

3p*  -  3p  3d 

g*  P  -  aD° 

0-1 

M3 

p  II 

962.13 

5 

3p*  -  3p3d 

r*P  -  *p° 

1-2 

M3 

p  II 

962.57 

c 

3p3-3p3d 

gaP  -  aD° 

1-1 

M3 

p  II 

963.59 

i 

3p*  -  3p  3d 

SaP-aP° 

1  -0 

M3 

p  11 

963.81 

5 

3pa  -  3p  3d 

^P-'P” 

0-1 

M3 

p  II 

964.09 

10 

3p*  -  3p3d 

■D-'D° 

2-2 

M3 

p  II 

964.95 

10 

3p*  -  3p  3d 

s’P-’P" 

2-2 

4-13 

p  II 

965.43 

20 

3r>3  -  3p  3d 

g*P  »D° 

2-3 

M3 

p  II 

966.52 

10 

3pa  -  3p3d 

gaP-aO" 

1  -2 

M3 

p  II 

968.17 

1 

,  ?r*  3piU 

£aP  aP’ 

2-1 

M3 

p  II 

969.38 

1 

3p’-3p3d 

£aP  aD° 

2-2 

M3 

p  II 

972.24 

s 

3pa  -  3p5s 

■S-'P“ 

0-1 

M3 

P  I! 

972.807 

30 

3s’3pa  -  3s  3p3 

£aP-'P° 

0-1 

M3 

P  II 

974.36 

5 

3sa3ps  -  3s3pa 

?3p.ip» 

1-1 

M3 

P  Ii 

977.256 

1 

3ss3p’-3s3pa 

«aP-'P“ 

2-1 

M3 

P  II 

1015.47 

tOO 

3pa  -  3p3d 

■D-'F° 

2-3 

M3 

P  11 

1033  41 

iOO 

3pa - 3p3d 

IS  -  >p“ 

0-1 

M3 

P  II 

1064.80 

150 

3sa3pa  -  3s  3p* 

■D  -  *P° 

2-1 

M3 

P  II 

1124.945 

10 

3pa-  3p4s 

S3P-'P° 

0-1 

M3 

P  II 

1130.925 

10 

3p' - 3p4s 

S3P-  >P" 

2-1 

M3 

P  II 

1141.00 

5 

3pa  -  3p  3d 

S3P  -  3F 

1  -2 

M3 

P  II 

1142.88 

20 

3pa  -  3p  3d 

*aP .  ap» 

2-3 

M3 

P  II? 

1143.71 

1 

M3 

P  II 

1145  01 

1 

3pa  -  3p  3d 

*aP-aF° 

2-2 

M3 

P  11 

1149.96 

70 

3 

3pa - 3p4s 

SaP-aP° 

■  -2 

M3 

P  (I 

1152.81 

50 

3 

3pa  -  3p4s 

8*P-*P° 

0-1 

M3 

P  II 

1153.99 

120 

3 

3pa - 3p4s 

?3p.ap” 

2-2 

M3 

182 


p  II 


p  II 


Element 

Wavelength 

Intensity 

Mimq>lc  i 

Configimrofl 

Tenn 

J  -  J 

Reference* 

P  11 

1153  00 

40 

3 

3p*  -  3p4s 

1  ■  1 

M3 

P  11 

1156.96 

50 

3 

3p*  •  >p4s 

gip-'p’ 

1  -0 

M3 

P  11 

1159.08 

80 

3 

3p*  3p4s 

f*p  -*r 

2-1 

M3 

P  11 

123’. 18 

50 

3s*  3p*  -  3s  3p* 

>s  -  '?• 

0-1 

M3 

P  11 

1249.82 

200 

3p*  -  3p4s 

<D-’P' 

2-1 

M3 

P  II 

1264.47 

30 

3p*  -  3p3d 

■U  *F* 

2-3 

M3 

P  11 

1267.06 

5 

3p*  -  3p3d 

■D-*r 

2-2 

M3 

P  II 

1278  094 

5 

3p* • 3p4s 

*D-*P‘ 

2-2 

M3 

P  II 

1 284.31 

5 

3p*  •  3p4s 

■D  -  *P* 

2-1 

M3 

P  11 

1 289.57 

30 

3s*3p*  •  3s3p* 

e*P-‘D* 

1-2 

M3 

P  II 

1294  64 

150 

is’3p*  -3s3p* 

g*P  ’D* 

2-2 

M3 

P  11 

1301  87 

200 

2 

3s* 3p*  -  3s 3p* 

gT-’P* 

0- 1 

M3 

P  11 

1304  47 

200 

2 

3s*3p*  -  3s3p* 

g’P  ■  *P* 

1  -0 

M3 

P  II 

1304  68 

150 

2 

3s*3p*-3s3p* 

g’P-’P* 

1  - 1 

M3 

P  II 

1305.48 

350 

“» 

3s*  3p*  -  3s  3p* 

r’P-*P* 

1-2 

M3 

P  II 

1309.87 

250 

2 

3s*  3p*  -  3s  3p* 

**P-’P" 

2-1 

M3 

P  11 

1310  70 

600 

2 

3s*3p*  -  3s3p* 

g’P-’P’ 

2-2 

M3 

P  11 

1452  89 

300 

3s*3p*-3s3p* 

’D  -  ’D 

2-2 

M3 

P  II 

1473.129 

10 

3s*3p*-3s3p* 

>D-*P' 

2-2 

M3 

P  II 

1485.49 

250 

3p*  -  3p4s 

•S  -  *P* 

0-1 

M? 

P  II 

1489.834 

10 

3s3p*-3s*3p4f 

*D”-*D 

1  -1 

M3 

P  II 

1494.990 

10 

3s3p*-3s*3p4f 

*D°  -  *D 

2-2 

M3 

P  M 

1496.44 

5 

3s3p*-3s*3p4f 

*D°  -  *D 

3-3 

M3 

P  11 

1506.44 

30 

3s3p*  -  3s*3p4f 

*D°  -  *G 

3-4 

M3 

P  II 

1506.975 

10 

3s3p*-3s*3p4f 

*D°  -*G 

2-3 

M3 

P  II 

1512.8' 

5h 

3s  3p*  -  3s*3p5p 

*D°  -  ’D 

1  -2 

M3 

P  II 

1521  62 

300’* 

3s3p*-3s*3p4f 

*D°  -  *F 

3-4 

M3 

P  II 

1 522.1 1 

4 

3s  3p*  -  3s*3p4f 

*D°  -  *F 

1  -2 

M3 

P  II 

1522.392 

10 

3s3p*-3s*3p4f 

*D°  -  *F 

3-3 

M3 

P  11 

1522.59 

5 

3s3p* - 3s*3p4f 

*D°  -  *F 

2-2 

M3 

P  11 

1523.44 

10 

3s3p*  -  3s*3p4f 

*D°  -  >F 

2-3 

M3 

P  II 

1525.58 

1 

3s3p*  -  3s*3p5p 

*D° -  SS 

1  -  1 

M3 

P  II 

1532.51 

700w 

1 

3s*3p*-3s3p* 

g’P  -  >D° 

0-1 

M3 

P  II 

1535.90 

lOOOw 

1 

3s*3p*-  3s3p* 

g’P  -  *D° 

1-2 

M3 

P  II 

1536.39 

700w 

1 

3s*3p*-3s3p* 

g’P  -  *D° 

1  -1 

M3 

f  II 

1542.29 

lOOOw 

1 

Ss’Sp’^sSp1- 

g’P  -  *D° 

2-3 

M3 

P  II 

1543.09 

400 

1 

3s*3p*-3s3p* 

g’P  -  *D° 

2-2 

M3 

P  II 

1543.61 

150 

1 

3s*3p*-3s3p» 

g’P-’D” 

2-1 

M3 

P  II 

1552.51 

5h 

3s3p*  3s*3p5p 

*D°  -  *D 

1-2 

M3 

P  II 

1552.94 

1 

3s  3p*  -  3s*3p5p 

*D°  -  !D 

2-2 

M3 

P  II 

1553.392 

1 

3s3p’-  3s’3p5p 

'D°  -  *P 

1  -I 

M3 

P  I! 

1553.82 

10 

3s  3p*  -  3s*3p5p 

*D°  -  *D 

3-2 

M3 

P  II 

1734.88 

1 

3s3p:  -  3s*3p4p 

*S° - *D 

2-2 

M3 

P  II 

1772.30 

30 

3s*3p*-3s3p* 

•D  -  *D° 

2-3 

M3 

P  II 

1797.54 

10 

3s3p*-3s*3p4f 

*P° - >D 

2-2 

M3 

P  II 

1798.37 

5 

3s  3p*-3s*3p4f 

*p« .  >D 

2-1 

M3 

P  Ii 

1799.10 

50 

3s3p*-3s*3p4f 

*P° - >D 

1  -2 

M3 

P  II 

1799.91 

20 

3s3p*-3s*3p4f 

*P° - *D 

1  - 1 

M3 

P  II 

1 81X3.27 

20 

3s3p*-3s*3p4f 

*P° - *D 

0-1 

M3 

P  II 

ir.05.ii 

30 

3s3p*  -  3s*3p4f 

*P°  -  *D 

2-2 

M3 

P  II 

1805.13 

150 

3s3p*  -  3s*3p4f 

*P° - *D 

2-3 

M3 

P  II 

50 

3s3p* - 3s*3p4f 

*P*  -  *D 

1  -2 

M3 

P  II 

1828.63 

30 

3s  3p*  -  3s*3p4f 

,*3°  -  ‘D 

2-2 

M3 

P  II 

1836  47 

10 

3s3p,-3s*3p4f 

*D°  •  *D 

2-2 

M3 

P  II 

1837.51 

20 

3s3p*  -  3s*3p4f 

■D"  -*D 

2-3 

M3 

P  II 

1844  Of 

5 

3s3p*  -  3s*3p4f 

*P‘ . >p 

2-3 

M3 

P  II 

1846.78 

20 

3s3p* - 3s*3p4f 

Sp« . ip 

2-3 

M3 

P  II 

20 

3s3p*  -  3s*3p5p 

*P”-*S 

2-1 

M3 

V  II 

1852.27 

20 

3s  3p*  -  3s*3p5p 

*P°  -  *s 

1-1 

M3 

p  II 

1852.65 

10 

3s3p*  -  3s*3p5p 

*P° -*s 

0-1 

M3 

p  11 

1854.59 

150 

3s3p*-3s*3p4f 

'D° -  *G 

2-3 

M3 

p  II 

1864.22 

150 

3s3p»-3s*3p5p 

■D°  -  *D 

2-2 

M3 

p  II 

1872.36 

1 

3s3p*  -  3s*3p5p 

*P°-’P 

2-2 

M3 

p  II 

1876.79 

100 

3s3p*  -  3s*3p4f 

■LV  -  3F 

2-3 

M3 

p  II 

1879.62 

250 

3s  3p*  -3s*3p4f 

•D°-lF 

2-3 

M3 
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Ground  State  Is*2s*2p«3s*3p  «pj*  (13  electrons) 
Ionization  PotentiaJ  243  400  cm-1;  30.18  eV 


Wavelength  j  latently  j  Multiple! 


974.78 

977.89 

998.00 

1003.59 

1049.82 

1050.52 

1050.82 
1093.63 

1210.60 
1283.95 


Coolicuritiofi 


3p  -  5s 
3p  -  5s 
3tv  -  4d 
<r  -  4d 

3s?p'-3s3p(»?")4s 

3*3p2  -  3s3p(2P°)4s 
3s3p*  -  3s3p(2P')4s 
3s  3p2  -  3s3p(JP°)4s 
3s3p*-  3s3p(2P°)4s 
3s3p2-3s3p(2P°)3d 

3s3p»-  3s3p(2P°)3d 
3*  3p*  -  3s  3p(sP°)  3d 
3s3p*-3s3p(,P°)3d 
3s3p>  3s3p(sP°)3d 
3s3p* -3s3p(Jp°)  id 

3s3p*  -  3s3p(sp°)3d 
3s3p*  -  3s3p(sP°)id 
3p  -  4s 
3p  -4s 

3s3p*  -  3s3p(*P°)3d 

3s  3p*  -  3s3p{2P°)3d 
3s3pJ  -  3s3p(’P°)3d 
3p  -  3d 

3s  3p*  -  3s3p(Jp°)3d 
3s 3p*-  3s3p(2P°)3d 

3s  3p*  -  3  s  3p(JP°)3d 
3p  -  3d 

3s3pJ  -  3s3p(*P°)3d 
3s23p-3s3p2 
3s23n  -  3s3p2 

3s23d  -  3s  3p2 
3s23p  -  3s3p2 
3s  3p2  -  3s24f 
3s  3p2  -  3s24f 
3s  3p2  •  3p2 

3s 3p2 - 3p2 
3s3p2-3p» 

3s23p  -  3s3p2 
3s23p  -  3s3p2 
3s 3p2 - 3p2 

3s 3p2-  3p5 
3:3p2- 3p* 

3s3p2  -  3s25p 
3s3p2 - 3s25p 
3s3p2-3s3p(»P°)4s 


?2r-2s 
g*p°  -  2n 
*2p“  -  2n 

*p  .  <p° 


«P-«D° 
4P  -  <D° 
ep.4D" 
«p .  «D® 

*P-  *« 

4P 

c’P0-^ 
g* P°-2S 

4P-4P° 

4P  .  «p" 

ip  _  4p® 

£2P°  -  2D 

ip  .  4p° 
Ip  .  ipo 

ip  .  4p° 

g*P° - 2D 
2D  -  2P° 
*JP° - 2P 
c?2P°  -  2P 

ff2P° - 2P 
*2P° - 2P 
2D  -  2F° 
2D  -  2F° 

4P  4S° 

4P-4S° 

4P  -  4S° 
jf2P°  2S 
j?2P°  -  2S 
2D  -  2P° 

aD  -  2P° 

2D  -  2P° 

2S  -  2P° 

2P .  ®p° 

Jp .  up® 


References 


%-%  Rl4 
%-%  RI9 
%-%  Rl9 
%-%  Rl9 
34  %  R-.9 

%-%  P.I9 
%-%  Rl? 

%-%  RI9 
%-%  R19 

%  -  %  M23.R19 

%  %  RI9 
%  %  M23.RI9 
%-%  Rl9 
%-%  S.9 

%-%  M23.R19 

%-%  R|9 

%-%  Rl9 
%  -  %  Rl9 
%  -  %  Rl9 
%-%  Rl9 

%-%  Rl9 
%-%  R19 

%  -  %  M23.RI9 
%-%  R19 

%-%  RI9 

%-%  R19 
%-%  M23.RI9 
|%-%  R19 

%-%  M23.R19 
%  -  %  M23.RI9 

%-%  M23.RI9 
%  -  %  M23.RI9 
%-%  RI9 
%  -  %  Rl9 
%-%  R 19 

%  -  %  RI9 
%  %  RI9 
%  -  %  M23.RI9 
%  -  %  M23.RI9 
%-%  Rl9 

%-%  Rl9 
%-%  R19 

%-%  R19 

%-%  RI9 
%-%  RI9 
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p  III 


P  IV 


Efemect 

Wivelenftb 

l  steamy 

UulUpiet 

Configuration 

5  ..  j- i  i  as---1  ■  .TS.iT.  ■- 

Tern 

J 

-1 

Ref  traces 

p  hi 

1290.13 

1 

3s3p*-3s3p(*P*)4s 

*p-*p* 

* 

-Hi 

R19 

p  in 

1 318.91 

10 

3s3p*  •  3s3p(*P*)3d 

*p-*p’ 

V. 

■Hi 

R19 

p  hi 

1 325  5 1 

70 

3s3p*-  3s3p(*P*)3d 

*p-*p* 

Hi 

■Hi 

R19 

p  hi 

1334.87 

650 

1 

3s*3p-3s3p* 

«*P*-*D 

Hi 

■Hi 

M23.R19 

p  in 

1337.50 

70 

3d  5p 

*D-*P* 

* 

■Hi 

RI9 

p  in 

1337.71 

150 

3d  -  5p 

*D  -  *P* 

H, 

-Hi 

R19 

P  HI 

1343.8 

70  -A 

3s  3p(*r*) 3d  -  3s  3p(*P")4f 

4P*  -4D 

Hi 

-Hi 

R19 

p  III 

1344  34 

1000 

1 

3s*3p-3sSp* 

8*P*-*D 

Hi 

-Hi 

M23.R19 

p  III 

1344.90 

650 

1 

3s*3p  -  3s  3p* 

8*P*  -  *D 

* 

-Hi 

1I23.RI9 

p  III 

1347.00 

200  -A 

3s3p(*P*)3d  -3s3p(*P*)4f 

4P*  •  4D 

Hi 

-Hi 

R19 

p  111 

1347.51 

10  -A 

3s3p(*P*)3d-3s3p(*P*)4f 

4P*  -4D 

Hi 

-Hi 

R19 

P  IV 

1348.45 

10  -A 

3s3p<*P*)3d  -  3s  3p(*P*)4f 

4P*-4D 

■A 

-Hi 

R19 

p  w; 

1349.11 

200  -A 

3s3p(*P*)3d-3s3p(*P*)4f 

4P*  -  4D 

Hi 

■Hi 

Rl9 

t  iii 

1354  % 

10 

4s  -  5p 

*S-*P* 

Hi 

-Hi 

R19 

)-  in 

1370  39 

10  -A 

3s3p(«P*)3d  -  3s3p(*P*»4f 

4D' -  4D 

Hi 

-Hi 

R19 

?  in 

1377..C1 

100  -A 

3s3p(*P*)3d-3s3p(*P*)4f 

4D° -  4D 

Hi 

-H, 

R19 

p  in 

1372.71 

300  -A 

3s3p(*P*)3d  -  3s3p(*P*)4f 

4D  -4D 

Hi 

-Hi 

Ri9 

r  in 

1374.78 

100  -A 

3s3p(*P*)3d  -  3s3p(*P*)4f 

4D°  -  4D 

Hi 

-Hi 

RI9 

p  in 

1379.87 

500 

7 

4p-6d 

*P’  -  *D 

Hi 

-Hi 

M23.R19 

p  in 

1380.46 

1000 

7 

3s3p*-3p* 

*D  -  *D* 

Hi 

-H, 

M23.R19 

p  iii 

1381.11 

1000 

7 

3s  3p*-3p* 

*D  -  *D* 

H, 

-Hi 

M23.PI9 

p  in 

<381.63 

800 

7 

3s  3p*  -  3p* 

*D  -  *D’ 

Hi 

-H, 

M23JU9 

p  hi 

1429  24 

100 

3s  3p*  -  3p* 

*S-*P* 

Hi 

-Hi 

Rl9 

p  in 

14JC  ol 

200 

3s3p*-3p* 

-*P* 

Hi 

-Hi 

RI9 

p  in 

1447.51 

200 

3s*4s-  3s3p(*!v>)4s 

*S-*P” 

Hi 

-Hi 

R19 

p  iii 

1471.2 

10 

3s*3d-'«ijp(«P<')3d 

*D-*P°  ? 

Hi 

-Hi 

RI9 

p  in 

1492.1 

500 

3s*4s-3s3p(*P”)3d 

*S  -  *P°  ? 

Hi 

-Hi 

R19 

p  in 

1501.55 

700 

6 

3s 3p*-  3s*4p 

*D  *P° 

Hi 

-Hi 

M23.RI9 

p  in 

1502.27 

1000 

6 

3s3p*-3s*4p 

*D  -  *P" 

Hi 

-H, 

M23.R19 

p  in 

1504.72 

900b 

6 

3s  3p* - 3s*4p 

*D-*P° 

Hi 

-Hi 

R19 

p  iii 

1618.66 

600 

3d  -4f 

*D-*F" 

Hi 

-H, 

R19 

?  iii 

1618.94 

600 

3d  -  4{ 

*D-*F 

Hi 

-% 

RI9 

p  in 

1633.80 

200 

3s  3p*  -  3p* 

*P-*P° 

Hi 

-  Hi 

R19 

p  iii 

1637  38 

<00 

3s3p*  -  3p* 

ip  .  *p° 

Hi 

-Hi 

Rl9 

p  hi 

1645.91 

200 

3s3p*-3p* 

*P-*P° 

H, 

-Hi 

Rl9 

p  iii 

1647.55 

300 

3s3p*-3p* 

*p.  *p° 

H, 

-Hi 

R19 

p  iii 

1674.26 

1 

4p  -  6s 

*F-*S 

Hi 

-Hi 

R19 

p  iii 

1678  12 

10 

4p-6s 

•  p  -  *s 

H, 

-Hi 

R19 

p  hi 

1693.03 

100 

4p-5d 

*P°  -  *D 

Hi 

-H, 

Rl9 

p  iii 

16%.92 

100 

4p-5d 

*F  -  *D 

Hi 

-Hi 

Rl9 

p  iii 

1756  82 

10 

3s*3p-3s3p* 

?*P°-4P 

Hi 

-Hi 

Rl9 

P  III 

175T68 

100 

3s*3p-  3s3p* 

;*F-4P 

Hi 

Rl9 

PHOSPHORUS  IV  (F+),  Z  =  15 
Ground  State  ls22s22p83s2  !So  (12  electrons) 
Ionization  Potential  414  312.4  cm'1;  51.37  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J-J 

References 

P  IV 

284.0 

20h 

3s* -  3s  6p 

f'S-'F” 

0-1 

RI9 

P  IV 

312.44 

160 

3s*-3s5p 

y'S-'P0 

0-1 

R19 

P  IV 

359.63 

20 

3s  3p-  3s6s 

*P°  -  *s 

7-1 

Rl9 

P  IV 

388.32 

240 

3s*- 3s 4p 

*‘S  -  <P“ 

0- 1 

Rl9 

P  IV 

414.60 

lOh 

3s  3p- 3s  5s 

»P°  -  *S  7 

0-1 

RI9 
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1006.22 

1025.56 

1028.09 

1030.51 

1033.10 

1035  50 

1064.60 
1065.55 
1066.64 
1072.53 

1073.37 

1086.94 

1088.61 
1091.44 
1093.32 

1098.18 

!  1101.65 
I  1111.13 
1116.92 
1118.59 


Co»l  manioc 

3s  3p  -  3s  5s 
3s3p  -  3s5s 
3s3p  -  3s4d 
3s3p  -  3s4d 
3s 3p  -  3s 5s 

3s 3p  •  3s 4d 
3s3p  -  3s4s 
3s  3p  -  3s  4s 
3s  3p  -  3s  4s 
3s 3d  -  3s5f 

3s 3d  -  3s5f 
3p*  3p4s 
3p*  -  3p4s 
3p*  -  3p4s 
3p*  -  3p  4s 

3pJ  -  3p4s 
3p*  -  3p4s 
3p*  -  3p4s 
3p*  -  3p3d 
3s 3d  -  3s5p 

3s 3p  -  3s4s 
3s 3p  -  3s  3d 
3s3p  -  3s3d 
3s3p-3s3d 
3p*  -  3p4s 

3p*  -  3p3d 
3s  3d -  3p  3d 
3s  3d  -  3p3d 
3p*-3p3d 
3p’-  3p3d 

3p*-  3p3d 
3p*  •  3p 3d 
3p*-3p3d 
3p*-3p3d 
3p*-  3p3d 

3p*-  3p3d 
3p*  -  3p3d 
3p‘-3p3d 
3s 3d  -  3s4f 
3s 3d  -  3s4f 

3s 3d  -  3s4f 
3p*  -  3p3d 
3p*-3p3d 
3s»-3s3p 
3p’-3p3d 

3s  3d  -  3s 4p 
3s3p - 3p* 

3s 3p  -  3p* 

3s3p  - 3p» 

3s 3p  -  3p* 

3s 3p  -  3p* 

3s  3d -3p  3d 
3s 3d  -  3p3d 
3s  3d  -  3p3d 
3s 4s  -  3s 5p 

3s4s  -  3s 5p 
3s3d  -  3p3d 
3s  3d  -  3p3d 
3s  3d -3p  3d 
3s4s - 3p4s 

3s4s - 3p4s 
3s4s - 3p4s 
3s  3p  -  3s  3d 
3s 3p  -  3s  3d 
3s  3p  -  3p’ 


*P*-‘S 
*P*-*S 
*P*  -  *D 
*V  -  *D 
*P- - *S 

'P*  -  'D 
*P*  -  *S 
*P*-»S 
*P*-*S 
*D-*F* 

*D-»F* 

*P-»P* 

T-*P* 

»p.»p- 

sp.sp- 

*P  -  *P* 

sp.sp. 

■D-'r 

•D-  ip* 
»D  -  *P* 

■P“  -  'S 
sp-.sD 

*P° - *D 
*P°  -  *D 
>S  -  «P° 

*P  -  *D° 
‘D-'D° 
'D-  'F° 
sp.sD" 

*P  -  *D° 


>p.Sp" 

sp.sp. 
sp.sp. 
»D  -  sp“ 
’D  -  3F° 

*D  -  *F“ 
■D  -  >D° 
■D  -  *F° 
g'S-'P" 
■S  -  'P” 

■D  -  *P° 
*P°  -  »P 
sp° .  sp 
sp° .  sp 
*P° - >p 

*P°  -  »P 
JD  -  *D° 
aD  -  SD° 
’I)  -  3D° 
ss .  sp. 


1  i 

Rcfertacct 

1-1 

RI9 

2-1 

R|9 

1  -2 

R|9 

2-3 

R19 

1  -0 

R|9 

1  -7 

Rl9 

0-  1 

M23.R19 

1  - 1 

M23.RI9 

2-1 

M23.RI9 

3-4 

RI9 

2-3 

Rl9 

1-2 

RI9 

0-1 

RI9 

!  - 1 

RI9 

2-2 

Rl9 

1-0 

RI9 

1-0  I  R|9 
0-1  M23.RI9 

1- 2  M23.RI9 

2- 3  M23.RI5 

0-1  R|9 

0-1  Rl9 
2-2  R|9 

2-3  R 19 
1-2  RI9 


2-3  R19 

2-2  R!9 

2-1  Rl9 
1-0  Rl9 


1- 2  RI9 

2- 1  R19 

2-2  R19 


I  1-2  RI9 
2-2  Rlv 
2-3  Rl9 
0  1  M23.RI9 

0  1  Rl9 

2-1  Rl9 

1- 2  M23.RI9 

0-1  M23.R19 

2- 2  M23.R19 

1- 0  M23.R19 

2- 1  M23.R19 

3- 3  Rl9 
2-2  Rl9 

11  Rl9 
1-2  Rl9 


ss  .  sp. 
ss  .  sp. 
sp" . iD 
*P° - 'D 
"P" - 'S 


10  |  Rl9 

2  -1  j  Rl9 
3-2  I  R|9 


1  -  I  RI9 
1-0  R|9 

1- 2  Rl9 

2- 2  R19 

1-0  RI9 
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Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

j  -  j 

References 

P  IV 

1161 .87 

40 

3s4s  -  3»5p 

■S-'P” 

0- 1 

R|9 

P  IV 

1197.82 

40 

3s4p  -  3s5d 

*P*  -  'D 

1  -2 

R19 

P  IV 

1203.41 

40 

3s 4p  -  3s 5d 

0-1 

p:  9 

P  IV 

1204  30 

40 

3s4p  -  3s5d 

1  -2 

Jt  19 

P  IV 

12K.52 

40d 

3s4p  -  3s$d 

2-3 

R-9 

P  IV 

1264  48 

40 

3s4s - 3p4s 

0-1 

R19 

P  IV 

1467  59 

P 

40 

3s*-3s3p 

0-  1 

RI9 

P  IV 

1484  51 

240 

3s3d  ■  3s4p 

3-2 

RI9 

P  IV 

1487  80 

160 

3s3d - 3s4p 

2-1 

RI9 

P  IV 

1489.10 

160 

3s3d  -  3s4p 

1  -0 

RI9 

P  IV 

1589  02 

P 

3pJ  -  3s4p 

0- 1 

Kt 

P  IV 

1612  53 

P 

3'-*  -  3s 4p 

0-1 

K* 

P  IV 

1640  58 

120 

3s3p- Vp* 

1-2 

RI9 

P  IV 

1673.76 

20 

3s 3p  p* 

1  -0 

RIV 

P  IV 

1691  81 

40 

3s  4p  -  3s  5s 

1  -0 

RI9 

P  IV 

1888.65 

400 

5 

3s3p - 3s3d 

1-2 

M23.R19 

P  IV 

1902  62 

40 

3s4p - 3s5s 

*r-*s 

0-1 

RI9 

P  IV 

1904  80 

40 

3s4p  -  3s  5s 

l-l 

RI9 

F  IV 

1910  18 

40 

3s4p - 3s5s 

»P"  -  »s 

2-1 

R19 

PHOSPHORUS  V  (P4*),  Z  =  15 
Ground  State  ls2'?sI2p*3s  2S,/2  (11  electrons) 
Ionization  Potential  524  460  cm  *;  65.023  eV 


Flement 

Wavelength 

Intensity 

Multiplel 

Configuration 

Term 

J  -  J 

References 

P  V 

210.00 

10 

3s  -  8p 

— 

*’S- 

*P° 

RI9 

P  V 

217.22 

20 

3s -7p 

«*s- 

*P* 

•k  -% 

R!9 

P  V 

229  83 

200 

3s  -  6p 

*p° 

Vii-H 

RI9 

P  V 

255.60 

500 

3s -5p 

s’S- 

jp® 

Vi-* 

RI9 

P  V 

255.69 

500 

3s-  5p 

«*S- 

*P° 

Vi  -Vi 

RI9 

P  V 

264.94 

300 

3p-7d 

•p*- 

*D 

Vi- Vi 

R19 

P  V 

273.13 

10 

3p  -  7s 

*p°  - 

*S 

Vi -Vi 

XI9 

P  V 

280.61 

150 

3p-6d 

»p° 

*P 

Vi -Vi 

R19 

P  V 

2%  II 

70 

3p  -  6s 

ipo  _ 

*S 

Vi-Vi 

RI9 

P  V 

310.58 

200 

3p-5d 

,po 

*D 

Vi  -Vi 

R19 

P  V 

311.35 

250 

3p-5d 

jpo  _ 

*D 

Vi-Vi 

RI9 

P  V 

328.46 

300 

3s  -  4p 

*’S- 

*P° 

Vi-Vi 

Rl9 

P  V 

328.77 

300 

3s  -  4p 

8’S- 

ip° 

Y_  -  Vi 

RI9 

P  V 

347.24 

150 

3p  -  5s 

lp®  _ 

>S 

Vi-Vi 

R19 

P  V 

348.19 

250 

3p  -  5s 

«P“. 

*s 

Vi-Vi 

RI9 

P  V 

389.50 

200 

3p-4d 

*P°- 

*D 

Vi-Vi 

RI9 

P  V 

390.70 

550 

3p-4d 

*P” 

*D 

Vi-Vi 

RI9 

P  V 

410.07 

150h 

3d  -  6f 

»P- 

IF° 

Vi-Vi 

R19 

P  V 

475.61 

350h 

3d  -  5f 

*D- 

*F* 

Vi-Vi 

R19 

P  V 

542.57 

500 

3p  -  4s 

*P°  - 

•S 

Vi-Vi 

R19 

P  V 

544.91 

550 

3p  -  4s 

sp® . 

lS 

Vi  Vi 

RI9 

P  V 

673.89 

650 

3d  -  4f 

*D  - 

sp® 

Vi-Vi 

R19 

P  V 

865.44 

1000 

3p  -  3d 

»P". 

*D 

Vi-Vi 

RI9 

P  V 

871 .40 

lOOGd 

3p  -  3d 

ip". 

*D 

Vi-Vi 

R19 

P  V 

997.64 

200 

3d  -  4p 

*D  - 

*P° 

Vi-Vi 

RI9 

P  V 

1000.36 

200 

3d  -  4p 

*D 

,p= 

Vi  -  Vi 

RI9 

P  V 

1P7.98 

1000 

3s  •  3p 

8*S- 

ip® 

Vi  •  Vi 

RI9 

P  V 

1128  01 

650 

3s  -  3p 

**S- 

sp® 

Vi-Vi 

RI9 

P  V 

1385.11 

20 

4p  -  5s 

,po. 

>S 

Vi-Vi 

RI9 

P  V 

1447.92 

150 

00  £ 

-»4  . 

*D 

sp® 

Vi-Vi 

RI9 

Ekacal 

Wavelength 

Intensity 

Makiplct 

ComfifursLoo 

Ten» 

na 

References 

P  V 

1610. $4 

20 

4f-5i 

*F* -*G 

■ 

Rl9 

PHOSPHORUS  VI  (P*+),  Z  =  15 
Grcund  State  ls*2s*2p*  *S0  (10  electrons) 
Ionization  Potential  1  777  900  cm'*;  220.43  cV 


Element 

Wavelength 

Intensity 

MuHiplet 

Configuration 

.  —  ■  - - 

Term 

j-j 

Reference* 

P  VI 

57.93 

P 

2p*  -  2p*(’P°)9d 

*'S -%[%]* 

9-1 

M22 

P  VI 

$8.29 

P 

2p*  -  2p‘(*P*)8d 

g'S  -%[*]• 

0-1 

M22 

P  VI 

$8.73 

P 

2p*  -  2p*  (*P°)7d 

0-1 

M22 

P  VI 

$8.96 

P 

2p*-2pV«P*)7d 

g'S  -%[%]* 

0-1 

M22 

P  VI 

$9.78 

P 

2p*  -  2p*i*P°)6d 

g'S  -%[%]• 

0-1 

M22 

P  VI 

60.02 

P 

2p*  -  2p‘(’P’!6d 

g'S  -%!%]" 

0-1 

M22 

P  VI 

60. $7 

P 

2p*  -  2p‘(,P°)6s 

jp's  - 

0-1 

M22 

P  VI 

61.622 

2p*-  2p*(*P°)$d 

*'S -¥,[*]“ 

0-1 

Fl8 

P  VI 

61.869 

2p*-  2p,(*P°)$d 

g's%[%r 

0  1 

F18 

P  VI 

61 .970 

$0 

2p*  -  2p‘(*P°)$d 

8!S -%[%]' 

0-1 

F18 

P  VI 

63. *8 

P 

2p*-2p‘(*P°)$s 

*‘S  •*[%]* 

0-1 

M22 

P  VI 

63.4$ 

P 

2p*-2p:,(*P°)5!> 

rs-%[%r 

0-1 

M22 

P  VI 

2p*  -  2pf  (*P°)4d 

0-1 

F18 

P  VI 

2p“-  2p*  (*P°)4d 

g>s-3i[^r 

0-1 

"18 

P  VI 

3$0 

2p“  -  2p‘(,P°)4<J 

if'S -%[%]• 

0-1 

r18 

P  VI 

69.121 

$0 

2p*-2ps(rP°)4s 

g'S  -%[%)* 

0-1 

i  '8 

P  VI 

74.9$l 

400 

2p*-  2p‘(  ,P°)3d 

*,r-,6[*r 

0  1 

r  18 

P  VI 

7$. 648 

2p4-2p‘('tl”)3d 

9-1 

r'18 

P  VI 

76.$34 

2p®  -  ?p,('P1)3d 

g's-^i^r 

0-1 

F»8 

P  VI 

90.647 

2p*  -  2p,(;,P“)3s 

*'s -%[%]" 

0-1 

F18 

P  VI 

91.471 

$00 

2p*-  2p'(*P°)3s 

?'s-%[3«ir 

0-1 

F18 

PHOSPHORUS  VII  (P6+).,  Z  =  15 
Ground  State  ls22s22p*  zPv*  (9  electrons) 
Ionization  Potential  2  123  100  c;.n  263.22  eV 


Element 

Wavelength 

Intensity 

AhuHiplel 

Configuration 

Term 

KD 

References 

P  VII 

$4,708 

$0 

2p®  -  2p4('D)4d 

g*p°  *p 

% -% 

FI8 

P  Vll 

$4,887 

100 

2p‘  -  2p4('D)4d 

g*r  -  *p 

% -y. 

F18 

P  VII 

$6,174 

$0 

2p‘  -  2p4(*P)4d 

?>p".*p 

%-Vfc 

F18 

P  VII 

$6,282 

2p»  -  2p4(*P)4d 

g*V°  -  *D 

%  -* 

FI8 

P  VII 

$6,322 

120 

2p5  -  2p4(*P)4d 

g*p° . *p 

Fl8 

188 


P  VIII 


Mahiplel 

Configuration 

Tens 

BED 

References 

57  42  P 

2p*-7-«'*D4s 

r*  r-*D 

1(22 

57.66  P 

2p*  - .  <  j)4s 

**  P*-*D 

•6  -tk 

1122 

58.972 

35 

2p*  *  2  7 

t*p*  *p 

tk  6 

Fit 

59.028 

15 

2r.i  -  2p'(aP)4s 

t*p*  *p 

■6  -Si 

Fit 

62.245 

150 

2p»-2p43d 

r*P'-*D 

tk  -% 

Fit 

62.515 

50 

2p»-2p43d 

j*P"  ■  *D 

5k  -tk 

Fit 

64  286 

150 

2p»-2p4('D)3d 

t*p*-*s 

tk  -Vk 

Fit 

64  561 

250 

2p*  -  2p4(*D)3d 

**P*  -  *D 

tk  -tk 

Fit 

64  579 

150 

2p*-2p4('D)3d 

**P**P 

%  -  9. 

Fit 

64.587 

100 

2p»-2p'('D)3d 

r*  P*-*s 

■6 

Fit 

64.635 

200 

2p»-2p‘(‘D)3d 

-  *d 

Vk  -tk 

Fit 

66.17  P 

2p*  •  7p4(*P)3d 

g*V  -  »P 

tk-tk 

M22 

66  432 

150 

2p»-2p4(*P)3d 

*’P-  *P 

tk-Vk 

Fill 

66  488 

50 

2p*  -  2p4(*P)  3<l 

r*p*-*p 

Vk  -tk 

Fit 

66  576 

I0G 

2p*  -  7p4(*P)3d 

j*P*  -  *D 

tk-tk 

Fit 

66  691 

150 

2p»-2p4(*P)3d 

r»P*  *D 

■6  -tk 

Fit 

66.75  P 

2p*-2p4;*:  )?<1 

r*P*  -  *P 

Vk  -Vk 

1(22 

67  989 

50 

2s2p‘  -  2s2j>1{’P‘)3d 

*S  -  4' 

<6 

Fit 

68  147 

50 

2s  2p4  •  2s  Ips  *?')3d 

»S  3- 

>6  - 

Fit 

72.684 

100 

2p»-2p4 

g’r  *s 

tk-Vk 

Fit 

73  070 

100 

2i>J  -  2p43s 

g*r  >s 

%  -  9. 

Fit 

75.924 

450 

2,'"-  ?p4('D)3s 

g*r  *d 

tk-tk 

Fit 

76  344 

200 

2p*-2p4('D)3s 

g*r  *d 

Vk  -tk 

Fit 

77.969 

250 

2p‘-2p4(*P)3s 

g'r  *p 

tk-Vk 

Fit 

78.285 

400 

2p‘  2p4(*P)3s 

*’P*  *P 

tk-tk 

Fit 

78.414 

150 

2p*  -  2p4(*P)3s 

g*r  -  *p 

Vk  -Vk 

Fit 

78.734 

250 

2p‘-2p4(*P)3s 

8*P-  *P 

V.  -tk 

Fit 

80. SC 

50 

2s2p*  2s2p‘(»P*)3s 

*S-»P* 

Vk  -Vk 

Fit 

80  813 

100 

2s2p‘-2s2p»(»P‘)3s 

*S-*P° 

Vk  -9k 

Fit 

219.91 

450 

2s»2p*-2s2p* 

t’P°  -  *s 

tk-v. 

Fit 

223.48 

350 

2s*  2p*  -  2s  2p* 

**P-  *s 

Vk-Vk 

Fit 

PHOSPHORUS  VIII  (Ff),  Z  =  15 
Ground  Slate  Is*2s22p4  3P2  (8  electrons) 
Ionization  Potential  2  495  600  cm'1;  309.41  eV 


|  Wavelength 

Intensity  | 

Multiple; 

Configuration 

Term 

1  1 

References 

45.69 

P 

2p4  -  2p’(*D°)5s 

•D  -  ‘D0 

2-2 

M22 

48.86 

P 

2p4  -  2p’(4S‘>)4d 

**p*d- 

2-3 

M22 

49  47 

P 

2p4-2p’(*P°)4s 

■d-  ir 

2-1 

M22 

50  48 

P 

2p4  -  2p*(*D')4s 

‘D  -  ‘D‘ 

2-2 

M22 

50.95 

F 

2p4  ■  2pJ(*P°)4s 

•S-'P' 

0-1 

*A22 

55.672 

120 

2p4  -  2p*(V”)3d 

f  *P  -  *D" 

2-3 

Fit 

55.710 

70 

2p4-2p*l*F)3d 

f*P  -  *D‘ 

1  -2 

Fit 

55.876 

300 

2p4  -  2p*(’F)3d 

g* P  *P* 

2-2 

Fit 

55  926 

100 

2p4-2p*f*F)3d 

g* P-*P* 

2-1 

Fit 

57.042 

450 

2p4  -  2p*(*D°)3d 

f*P-  *D° 

2-3 

Fit 

57.230 

350 

2p4  •  2p*(*D,)3d 

g*P  -  *D° 

1  -2 

Fit 

58.018 

350 

2p4-2p*(»D")3d 

iD-  ‘F” 

2-3 

Fit 

58.506 

150 

2p4  -  2p’(*D”)3d 

■D  -  >D° 

7-2 

Fit 

58.776 

50 

2p4  -  2p’(*D°)3d 

■D-'P* 

2-1 

Fit 

59.302 

350 

2p4  -  2p*(4S°)3d 

g*P  -  *D‘ 

2-3 

Fit 

P  VIII 


P  IX 


CoaficmUoa 


2p4  -  2p*(4S*)3d 
2p4-2p»(*p-)3t 
2p4-2p»(*P-)3s 
2p4-2r>*(»p-)3» 
2p4  ■  2p*(*P")3» 

2p4  -  2p*(*D*)3* 
2p4  2p*(*D*)3t 
2p4  -  2p*(*D*)3s 
2p4  ■  2p*(4S*)3i 
2p4-2p*(*P-)3s 

2p4-2p*<4S*)3s 
2*’  2p4  -  2s  2p* 

2s* 2p4  -  2s  2p* 
2s*2p4  -  2s2p* 
2i*2p4-2i2p* 

2s*2p4-2i2p* 

2s*2p4-2s2p* 

2s*  2p4  -  2»2p* 


J-J  Kef  ere* 


/*P  -  *D* 

r* p-*r 
r*p-*r 
r*p  *r 
g*r  *p* 

r*P-*D' 

**p  *d* 


PHOSPHORUS  IX  (P*‘),  Z  -  15 
Ground  Slate  ls*2s*2p3  4S5/2  (7  electrons) 
Ionization  Potential  2  998  300  cm  371.73  eV 


Wivelength  |  Intensity  |  Multiple t 


Configuration 


)  J  References 


2p* 

2pM,r»4d 

2s*  2p* 

2s2p’(*S")3p 

zp* 

2p*(*P,  3d 

Zp* 

2p*(*P)3d 

Zp* 

2p*(*P)3d 

Zp* 

2p*CD)3d 

Zp’ 

2p*(*P)3d 

Zp* 

2p’(*P)3d 

Zp* 

2p*CB)3d 

Zp* 

2p=(*P)3d 

Zp* 

2p*(*P)3d 

Zp* 

2p*(’P)3d 

Zp* 

2p*(*P)  3d 

2»  2p4 

2s2p*(*S°)3d 

2s  2p4 

2'  2p*(*S')3d 

2s  2p4 

2s2p*(»S°)3d 

Zp* 

2p»(*P)3s 

2p* 

2p*!*P)3s 

Zp* 

2p*(*P)3s 

Zp* 

2p*;'D)3s 

Zp* 

2p*('D)3s 

Zp* 

2p*{*P)3s 

Zp* 

2p*(*P)3s 

2s  2p4 

2s2p*(*D°)3s 

2s*2p* 

2s  2p4 

2s*2p* 

2s  2p4 

2s*?p‘ 

2s  2p4 

2s  2p4 

Zp* 

2s*  2p* 

2s2r>4 

2s* 2p* 

2s  ?p4 

•D  -  aD 
»D°  -  *D 


*  FI8 


F  IX  P  X 


Fkiucni 

Wavelength 

intensity 

Muhg>kt 

Configuration 

Term 

IW 

References 

P  IX 

250  73 

200 

2a’2pa  •  2»2p4 

aD  -aD 

IMP.*?** 

P  IX 

285  36 

2s’2p’-  2s. 7p« 

g«S‘ - *P 

*  •  % 

M22 

P  IX 

289  53 

1 

2sa2pa  -  2s2p* 

g* S* - ‘P 

PHOSPHORUS  X  (P»*).  Z  =  15 
Ground  State  lsJ2sJ2p*  3P0  (6  electrons:) 
Ionization  Potential  3  423  900  cm  •;  424.50  eV 


Fie  men  t 

Wavelength 

Multiplel 

Configuration 

Term 

J  J 

References 

P  X 

v>  75 

506 

2(.’  -  2p4d 

fSP  .  3D» 

2-3 

FIS 

P  X 

-►064 

250 

2s’2p’ -2s2p’(‘P)3p 

g’P-’D" 

2  3 

FlS 

P  X 

55  90' 

75 

2s  2pa  -2s2p’(4P)3d 

5S° - aP 

2-1 

FI8 

p  x 

45  931 

125 

2s2pa  -  2s2p’(4P)3d 

aS“  ap 

2-2 

FIS 

P  X 

4'  963 

200 

2s2pa  •  2s2p’(*P)3d 

‘S°  -  aP 

2-3 

Fi8 

P  X 

«,  294 

450 

2p’-2p3d 

*aP  -  aD“ 

1  -2 

FIS 

P  X 

-6  334 

<50 

2pa  -  2p3d 

s’P-’D’ 

2-3 

FIS 

P  X 

46  636 

300 

2s2pa  -  2s2p’(’D)3d 

aD°  -  *F 

3-4 

FIS 

P  X 

46  769 

350 

2pa  •  2p3d 

■D-’F” 

2-3 

FI8 

P  X 

47  702 

100 

2-  2pa  's?.p’(aD)3d 

’P"  ’D 

2-3 

FIS 

P  X 

47  896 

50 

V  - 2p3d 

'D  'O' 

FIS 

P  X 

49.765 

50 

2, 2s7p*(«P)3d 

aP"  ’D 

FIS 

P  X 

49.803 

25 

7s  pa-2s2p’(*P)3d 

’P'  ’D 

1  -2 

FIS 

P  X 

49  865 

15 

2sap’-2s2p’(‘P)3d 

aP  -  aD 

0-1 

Fl8 

P  X 

51  155 

450 

2p’  •  2p3s 

„ap_ap- 

2-2 

FIS 

P  X 

52  158 

250 

2p’-2p3s 

■  D-  >P" 

2-1 

Fis 

P  X 

52  594 

200 

2s  2p’  -  2r2p’(3D)3s 

ap-  aD 

2-3 

FIS 

P  X 

56  597 

150 

2s  2p’-2s  2p’(’D)3s 

iP-  _  ■;) 

1-2 

FIS 

P  X 

201  87 

2s’2p’-2s2pa 

K’P-’S" 

0-  1 

FI6 

F  X 

205  38 

50 

2s’2pa  -  2s  2p’ 

r*P-»s’ 

1  1 

FI8 

P  X 

207  35 

2s*2pa  ■  2s  2p’ 

■D  -  ‘P° 

2-1 

Fl6 

P  X 

207  67 

200 

2s’2p’-2s2p’ 

S’P-’S" 

2-1 

FIS 

P  X 

235  27 

400 

2s’2p’  -  2s2pa 

■D  -  'D° 

2-2 

FI8 

P  X 

236  95 

2s’2pa  2s2pa 

■S  -  *P° 

0-1 

FI 

P  X 

238  53 

2s7pa  -  2p’ 

*D°  -  3F 

3-2 

FI6 

P  X 

263  22 

2s’2pa  -  2s2pa 

yap.  ap- 

0-1 

Fl 

P  X 

265  62 

2s’  2p’-  2s2pa 

yip.Cp- 

1  -  2 

Fl 

P  X 

265  79 

2s’2pa  7s2pa 

yap  -p- 

1  0 

FI 

P  X 

269  48 

2s’2pa  2s2pa 

yaF  ap- 

2-2 

F3 

P  X 

309  44 

?s’2pa  -  2s2pa 

y’P  - 

0-  1 

F3 

P  X 

312  87 

2s’2pa-:s2pa 

g’P’D' 

1  -2 

F3 

P  X 

318  79 

2s72p 1  -  “sP-p* 

g1  P-’D° 

2-3 

F3 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fc  Co  Ni  Cu  Zn  Ga  Ctc  As  Sc  '6z  Kr 
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P  XI 


PHOSPHORUS  XI  (P14+),  Z  =  15 
Ground  State  ls*2s*2p  *PJ/i  (5  electrons) 
Ionization  Potential  3  868  100  cm'1;  4'79.57  eV 


P  XII 


Element 

Wavelength 

Intensity 

Muliiplct 

Configuration 

Term 

j  -  j 

References 

P  XI 

50.34 

150 

2p-5d 

*lP°  -  *D 

Vi-Vi 

P  XI 

33.01 

200 

2s2p*-2s2p('.-',)4d 

*p.4D‘ 

Vi  -% 

FI8 

P  X! 

33.23 

100 

2p  -  4d 

*’F  -  Jn 

Vi-Vi 

FI8 

P  XI 

34.35 

150 

2s2p*  -  2s2jv,P°)4d 

*D-JF 

% 

FIS 

P  XI 

42.006 

150 

2s2p*  -  2s2p(,P°)3d 

*D  -  *F° 

Vi  -% 

FI8 

P  XI 

42  468 

100 

2s2p*  -  2s2p(JP°)3d 

-P  -  *b 

Vi-Vi 

FI8 

P  XI 

42.479 

150 

2s2p*  -  2s2p(*P°)3d 

«p .  «D° 

va  -% 

FI8 

P  XI 

42.599 

150 

2p  -  3d 

g*P°  -  *D 

*A  -  % 

?I8 

P  XI 

42.764 

200 

2p  -  3d 

**F  -  *D 

Vi  -Vi 

FI8 

P  XI 

43  488 

50 

2p’  -  2pJ(*P)3d 

«S" . 4p 

VA  -VA 

FI8 

P  XI 

43.529 

70 

2p*  -  2p’(’P)3d 

*S°  -  *P 

Vi-Vi 

F18 

P  XI 

43.8w< 

100 

2s2p*  -  2s2p(1P°)3d 

*P  -  *D“ 

Vi-Vi 

FI8 

P  XI 

44.115 

300 

2s2p*  -  2s2p(*P°)3d 

*D  -  *F* 

Vi  -Vi 

FI8 

P  XI 

44.987 

100 

2s2p*-2s2p(*F)3d 

*D  -  :D° 

VA  -Vi 

Fl8 

P  XI 

45  997 

400 

2p  -  3s 

g2P' - *S 

Vi -Vi 

FI8 

P  XI 

46.203 

450 

2p  -  3s 

g*P° - *S 

Vi  -  Vi 

FI8 

P  XI 

231.67 

100 

2s*2p  -  2s2p* 

**F - *p 

■A-Vi 

FI8 

P  XI 

234.84 

400 

2s*  2p  -  2s  2p* 

g7  P”-*P 

■A -Vi 

FIS 

P  XI 

2.37.00 

400 

2s1 2p  -  2s  2p* 

S’F-’P 

Vi  -  Vi 

FI8 

P  XI 

240.31 

100 

2s*  2p  -  2s  2p* 

g*p  - SP 

Vi-Vi 

FI8 

P  XI 

247.94 

2s*2p-2s2p* 

g7P°  -  'S 

Vi -'A 

F3 

P  XI 

253.90 

2s2p»-2pJ 

JD  -  «P° 

Vi-Vi 

F! 

P  XI 

254.05 

2s*2p-2s2p* 

g*p°  - *s 

Vi  -  'A 

F3 

P  XI 

254.54 

2s 2p’ - 2p3 

iD  -  *P° 

Vi -‘4 

FI 

P  XI 

261.92 

2s2p‘-2p» 

4P  *S° 

Vi-Vi 

Fl 

P  XI 

264.41 

2s  2p*  -  2p3 

4P  4S" 

Vi-Vi 

F3 

P  XI 

268.02 

2s2p*-2p» 

*P-«S” 

Vi-Vi 

F3 

P  XI 

315.64 

2s*2p-2s2p1 

g7P°  -  *D 

■A  -  Vi 

F3 

P  XI 

317.24 

2s  2p*  -  2p* 

»D  -  ’D° 

Vi-Vi 

F3 

P  XI 

325.31 

2s2p’-2p* 

*S  -  *P° 

■A  -  Vi 

Fl 

P  XI 

325.52 

2s,2p-2s2p" 

g*P  »L' 

Vi-Vi 

F3 

P  XI 

326.45 

2s2p*-2p* 

»: i  -  jp° 

*6  -  'A 

Fl 

P  XI 

352.26 

2s2p»-2p 

ip  .  »p- 

V  t  -  *2 

Fl 

P  XI 

353.59 

2s2p,-2p5 

*P  -  *P° 

■A -'A 

Fl 

P  XI 

358.94 

2s  2p*  -  2p’ 

2p  .  *p° 

Vi-Vi 

F3 

P  XI 

360.36 

2s  2p*  -  2p5 

2p  .  *p° 

Vi  -  'A 

Fl 

P  VI 

-  - 

487.‘*3 

2s  2n*  -2p* 

7S  -  *0° 

'A  -  Vi 

F3 

PHOSPHORUS  XII  (Pn+),  Z  =  15 
Ground  State  Is2 2s2  !S0  (4  electrons) 
Ionization  Potential  4  520  100  cm'1;  560.41  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Cenfigu.  ation 

Term 

J  -  J 

References 

p  XII 

25.788 

0 

2sl-2s5p 

s'S  -  'F° 

0-1 

GI8 

P  XII 

27.049 

10 

2s2p - 2s5d 

3p"  iD 

1  -2 

Gi8 

P  X.'I 

27.101 

10 

2s2p-2s5d 

3P° .  id 

2-3 

Gl8 

P  XII 

27.677 

B 

2p*  -  2p5d 

ip-*D° 

2-3 

GI8 

P  XII 

2S.017 

10 

2pJ  -  2p5d 

•D  -  'F0 

2  3 

GI8 
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P  XII 


Wavelength 


Intensity 


Multiple! 


Configuration 


2?. 304 
28.549 
29.622 
29.973 
29  9% 


30.060 
3C.667 
30  722 
30.749 
31.  -390 


31 .327 
31 .527 
32.30C 
36.520 
36.562 


36.613 

36.655 

36.697 

36.792 

36.975 


37.041 

37.074 

37.347 

38.629 

39.310 


39.354 

39.456 

39.664 

4-'-  ;-•/ 

40.171 


40.3Ui 

40.348 

40.338 

40.429 

40.478 


40.613 
41.471 
41.518 
41 .634 
41 .700 


42.553 

42.6*7 

42.679 

42.763 

42.777 


44 .044 
278.30 
327.0 
327.27 
330.29 


333.88 
335.07 
338.41 
342.06 
348  38 


30 

10 

10 

K 

4C 


60 

0 

40 

40 

40 


10 

30 

0 

30 

50 


80 

60 

40 

70 

100 


10 

10 

150 

90 

120 


30C 

500 

40 

70 

30 


200 

50 

120 

150 

20 


120 

50 

60 

120 

70 


20 

40 

20 

140 

20 


10 


2s 2p  -2p4p 
2i»-2s4p 
2s  2p  -  2p4p 
2s  2p  -  2s  4d 
2s2p-2s4d 


2s2p  -  2s4d 
-  2p4d 
2p‘-2p4d 
2p* - 2p4d 
2p*-2p4d 


2p* - 2p4d 
2s 2p  -  2s4d 
2p*  -  2p4d 
2s2p  -2p3p 
2s  2p  -  2p  3p 


2s  2p  -  2p3p 
2s  2p  -  2p3p 
2s  2p  - 2p3p 
2s  2p  -  2p  3p 
2s 2p  -  2p3p 


2s  2p  -  2p3p 
2s  2p  - 2p3p 
2s1  -  2s  3p 
2s  2p  -  2p  3p 
2s 2p  -  2s 31 


2s  2p  -  2s  3d 
2s 2p  -  2s  3d 
2s  2p  -  2p3p 
2p‘-2p3d 
2p‘-2p3d 


2p‘-2p3d 
2pf  -  2p  3d 
2p*  -  2p  3d 
2p*-2p3d 
2p* - 2p3d 


2p*  -  2p  3d 
2s2p  -  2s3s 
2s  2p  -  2s  3s 
2s  2p  -  2s  3s 
2p* - 2p3d 


2p*  -  2p3s 
2p*  -  2p3s 
2p*  -  2p3s 
2ps-2p3s 
2p*  -  2p3s 


2s 2p  -  2s 3s 
2s*  -  2s  2p 
2s  2p  -  2p* 
2s  2p  -  2pJ 
2s 2p  -  2p* 


2s  2p  -  2p* 
2s  2p  -  2pJ 
2s 2p  -  2p* 
2s2p  -  2p* 
2s 2p  -  2p* 


Term 

m 

References 

ap*  ap 

2-2 

GlS 

*'S-‘P* 

0-1 

GlS 

lP*  -  ‘D 

I  -2 

Gis 

*P*  -  *D 

0-1 

Gis 

ap’.ao 

1-2 

G18 

*P*  -  *D 

2-3 

Gis 

ap.ap* 

1-2 

Gis 

ap.ap* 

2-2 

Gis 

*P  -  *D* 

2-3 

Gis 

>D-‘F 

2-3 

Gis 

'D  -  >D* 
‘P*-‘D 
■S  -  *P* 

ap* . ap 

*p* -*p 
‘p*-»p 

*p*  *s 

ap- .  as 
*P* - *D 

*P° - *D 
*P°-*D 

gir .  tp° 

>P°->D 
ap* . ap 

SP°-*D 
ap* . aD 

ip* .  ip 
ap.ap* 
ap .  ap* 

ap.ap* 

ap.aD* 

*P  -  *D° 
aP .  aD» 
iD  -  >P" 

>D  -  >F° 
*P°  -  *S 
*P°  -  *S 
»P“-»S 
>D->D° 

ap.ip* 
ap .  ap* 
ap .  ap* 

>D  -  *P° 
ap.ap* 


2-2 
1-2 
0-1 
1  -2 
1  -I 

2-2 
2-1 
I  -1 
2-1 
2-3 

1  - 1 
2-2 
0-1 
1  -2 
0-1 

1-2 

2-3 

1  -  I 
1  - 1 
1  -2 

2-2 
0- 1 

1-2 

2-3 

2-1 

2-3 

0-1 

1-1 

2-1 

2-2 

1-2 

2-2 

1-1 

2-1 

2-1 


ap* . ap 
ap* . ap 
ap* .  ap 
ap* .  ap 
ip*-lD 


P  XIII 


PHOSPHORUS  XIII  (P12+)f  Z  =  15 
Ground  State  ls*2s  2Suj  (3  electrons) 
Ionization  Potential  4  935  000  cm'1;  611.85  eV 


P  XIV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

1  -1 

References 

p  xin 

22.64 

50 

2p-8d 

*P*  -  *D 

FIS 

P  XIII 

23.08 

5t 

2p-7d 

*P*  -  *D 

FI* 

P  XIII 

23.810 

10 

2p  -  6d 

»P*-»D 

Glt 

P  XIII 

25.103 

20 

2p-5d 

*P*  -  *D 

'k  -  Tit 

Gl* 

P  XIII 

23.169 

20 

2p-5d 

!P=-«D 

Vi -vi 

Gl* 

P  XIII 

26  608 

10 

2s  -4p 

Vi -Vi 

Gl* 

P  XIII 

28  044 

50 

2p-4d 

c  %\ 

Vi-Vi 

Gl* 

P  XIII 

28.128 

70 

2p-4d 

Vi  -Vi 

GI8 

P  XIII 

28.66 

10 

2p  -  4s 

'P*-»S 

%-Vi 

F'« 

P  XIII 

35.095 

150 

2s  -  3p 

g*  S-*F 

V>  -  Vi 

Gl* 

P  XIII 

35.136 

100 

2s -3p 

s’S-’P’ 

Vi  -Vi 

Gl8 

P  XIII 

37.561 

150 

2p  -  3d 

*P"  -  *D 

■i  -  Vi 

Gl* 

r  xin 

37.706 

20C 

2p  -  3d 

«P”.«D 

Vi  -Vi 

Gl* 

P  XIU 

37.723 

20 

2p-3<2 

*P°  -  *D 

Vi-Vi 

G’* 

P  XIII 

38.754 

30 

2p-3s 

*P"-*S 

Vi  -Vi 

Gl* 

V  XIII 

38  921 

50 

2p  -  3s 

*P*-*S 

Vi-Vi 

GI8 

P  XIII 

455.78 

2s  -2p 

g*  s-»p- 

Vi-Vi 

F3 

P  XIII 

480.42 

2s  -2p 

g* S-*P* 

Vi-Vi 

F3 

PHOSPHORUS  XIV  (P13+),  Z  =  15 
Ground  State  Is2  ‘So  (2  electrons) 
Ionization  Potential  22  720  766  cm'1;  2816.943  eV 


Element 

Wavelength 

Intensity 

Mutliplel 

Configuration 

Term 

J-J 

References 

P  XIV 

4.58 

P 

Is5 -  ls5p 

g'S  -  'P° 

0-1 

K* 

P  XIV 

4.68 

P 

Is’-  ls4p 

s'S-'P” 

0-1 

K* 

P  XIV 

4.92 

P 

Is’-  ls3p 

s'S-‘P° 

0-1 

K8 

P  XIV 

5.76 

P 

Is’-  ls2p 

^S-'P* 

0-1 

K* 

P  XIV 

5  79 

P 

Is* - ls2p 

g>S-*P° 

0-1 

K8 

P  XfV 

5.84 

7 

f 

Is’-  ls2s 

g'S-’S 

0-1 

K8 

194 


a.  a.  a.  a.  a. 


P  XV 


P  XV 


PHOSPHORUS  XV  (P'«+),  Z  =  15 


Ground  State  Is  >Ss/1  (1  electron) 
Ionization  Potential  24  75**  .43  cm-*:  3069.76  eV 


S  I 


S  II 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

WBM 

Reference! 

S  I 

1425  0301 

f 

5 

3p4-  3p*(4S*)3d 

g*P-*D’ 

2-3 

S  1 

1425.18*2 

5 

3p4-3p»(4S*)3d 

g*P  -  *D* 

2-2 

K2 

S  I 

1425.2190 

65 

5 

3p4  -  3p*(4S*)3d 

g*P-*D* 

2-1 

K2 

S  I 

1433.2800 

225 

5 

3p4  -  3p*(4S*)3d 

g*P  -  *D* 

1-2 

K2 

S  I 

1433.3105 

100 

5 

3p4-  3p*(‘S*)3d 

j*P-*D* 

1-1 

K2 

S  1 

1436.9675 

125 

5 

3p4  -  3p*(4S*)3d 

g*P  -  *D* 

0-1 

K2 

S  I 

1444.2967 

30 

3p4  -  3p*(*D')4* 

g*P-  ‘D* 

2-2 

K2 

S  I 

1448  2290 

125 

12 

3p4  -  3p,(,P*)4s 

■D-‘P* 

2-1 

K2 

S  I 

1471.832 

25 

12 

3p4  -  3p*(,P*'4j 

■D-*P* 

:-2 

K2 

S  I 

1472.503 

4 

12 

?p4  -  3p*(*P*)4s 

*D  -  *P* 

2-1 

K2 

S  I 

1472.972 

225 

4 

3p4-3p»(4S*)3d 

g*P  -  JD* 

2-3 

K2 

S  I 

1473.019 

120 

4 

3p4  -  3p*(4S*)3d 

tf*P  -  *D* 

2-2 

K2 

S  I 

1473  995 

350 

3 

3p4  -  3p*(*D*)4» 

g*P  -  *D* 

2-3 

K2 

S  I 

1474.380 

125 

3 

3p4  -  3p,(,D*)4» 

ir’P-’D* 

2-2 

K2 

S  I 

1474.572 

60 

3 

3p4  -  3p*(*D*)4» 

g*P  -  *D* 

2-1 

K2 

S  I 

1481.665 

170 

4 

3p4-  3p,(4S*)3d 

g*P  -  *D* 

1  -2 

K2 

S  I 

1481.712 

■TuS 

4 

3p4  -  3p*(4S*)3d 

g*P  -  *D* 

1-1 

K2 

S  I 

1483.039 

3 

3p4  -  3p*(*D*)4» 

g*P  -  *D 

1-2 

K2 

S  I 

1483.233 

125 

3 

3p<  -  3p*(*D*)4s 

g*P  -  5D° 

1-1 

K2 

S  I 

1485.622 

150 

4 

3p4-  3p*(4S’)3d 

8*P  -*D‘ 

0-1 

K2 

S  I 

1487.150 

200 

3 

3p4  -  3p*(*D*)4s 

8*P  -*D* 

0  1 

K2 

S  I 

1498.850 

2 

3p4  -  3p*(4S°)4<l 

■D  -  *D* 

2-3 

K2 

S  I 

1498.942 

1 

3p4  -  3p*(4S")4d 

■D-’D* 

2-2 

K2 

S  I 

1583.683 

1 

3s*3p4  -  3a3p* 

■D-JP° 

2-1 

K2 

S  I 

1592.736 

4 

3s*3p4-3j3p* 

■D-*P“ 

2-2 

K2 

S  I 

1641.085 

7 

3p4  -  3p,(4S*)3d 

■D  -  *D° 

2-3 

K2 

S  ! 

1641.296 

10 

3p4-3p*(*S*)3d 

■D-JD° 

2-2 

K2 

S  I 

1666.6875 

500 

11 

3p4  -  3p*(,D°)4s 

■D-'D° 

2-2 

K2 

S  I 

1687.5305 

45C 

3s* 3p4-  3s 3p* 

iS .  ip- 

0-1 

K2 

S  I 

1704.986 

5 

3p4-  3p*(4S*)3d 

■D-’D" 

2-3 

K2 

S  I 

1705.115 

3 

3p4  -  3p*(<S’>)3<J 

■D  -  »D° 

2-1 

K2 

S  ! 

1706.360 

10 

3p4  -  3p*(*D*)4s 

■D  -  *D° 

2-3 

K2 

S  I 

1707.132 

8 

10 

3p4  -  3p*(*D°)4s 

■D-»D” 

2-1 

K2 

S  I 

1782.2626 

13 

3p4- 3p3(*P°)4s 

*S-'P° 

0-1 

K2 

S  I 

1807.3108 

550 

2 

3p4  -  3p*(4S°)4s 

**P  -*S° 

2  1 

K2 

S  I 

1820.3426 

2 

3p4-  3p*(4S'>)4s 

g*P-sS° 

- 1 

K2 

S  I 

1826.2451 

450 

2 

3p4-3p*(4S,)4s 

gs  P-*S° 

0-1 

K2 

S  I 

1900.2863 

550 

1 

3p4  -  3p*(4S°)4s 

8*P-*S° 

2-2 

K2 

S  I 

1914.6982 

350 

1 

3P4  ■  3p*(4S°)4j 

?>P-‘S” 

1-2 

K2 

S  I 

1991.9369 

8 

3s*3p4 - 3s3p* 

■S-JP° 

0-1 

K2 

SULFUR  II  (S1+),  Z  =  16 
Ground  State  ls22s22p83s23p3  4SJ/2  (15  electrons) 
Ionization  Potential  188  200  cm-1;  23.33  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

m 

References 

S  II 

640.41 

50 

3p5-  3p,(*P)4d 

g'S°-4P 

%-Vh 

15 

S  II 

640.93 

50 

3p*  -  3p*(*P)4d 

*‘S°-4P 

%  -% 

15 

S  II 

641.81 

100 

3p*  ■  3p*(*P)4d 

*4S°-4P 

%  -¥. 

15 

S  II 

694.71 

3p*-3jj,(»P)4d 

*D°  -  *D 

S  -% 

15 

S  II 

705,62 

50 

3p*  -  3p*(*P)4d 

*D°  -  *F 

%  -% 

15 

S  II 

707.86 

50 

3p*  -  3p*(’P)4<l 

*D°  -  *F 

15 

S  II 

798.92 

50 

>pa 

«D°  -  *P 

15 

S  11 

799.14 

50 

3pa  - 

*D°  -  »P 

%  -% 

15 

S  II 

800  04 

50 

3p-<- 

*D°  -  *P 

’h-'h 

15 

S  II 

843.82 

200 

3p»- 

*D°  - 1 

IS 

197 


^25-206  0  -  73  -  14 


n 


s  II 


Elcmcal 

Wavelength 

Intensity 

Mukiplct 

Configuration 

Term 

m 

Reference* 

S  II 

865.87 

50 

3p*- 

8  -*P 

v-  -3k 

15 

S  II 

866.23 

3p*  - 

•p  .«p 

3k  3k 

15 

S  11 

867.15 

ip-.»p 

3k -V 

15 

S  II 

3p*  - 

sp*.sp 

•V.  -  Ml 

I4 

S  II 

906.87 

2 

3p*  -  3p*(‘P)4s 

*4S‘-4P 

•fa  3k 

i5,M23 

S  II 

910.49 

300 

2 

3p*-3p*(*P)4s 

g*  S’-V 

M.  -  3k 

I5.M23 

S  II 

912.74 

2 

3p*  -  3p*(’P)4s 

g4S* - 4P 

M.  -  -Vi 

I5.M23 

S  II 

918.82 

300 

3p»- 

>P*-1 

3k-3k 

15 

S  II 

919.24 

100 

3p>- 

»p-.l 

3k  -  W 

!5 

S  II 

937.41 

300 

6 

3p» -3p*(‘D)4s 

*D"  -  ‘D 

*k  -S 

•5.M23 

S  II 

937.69 

6 

3o>  -  3p*(‘D)4s 

*D*  -  *D 

3k  -M> 

i>  An 

S  II 

957.88 

3p*  -  3p*(*P)3d 

*D"  -  *D 

? 

3k 

15 

S  II 

968.37 

3p*-3p*(»P)3d 

*D’  -*P 

3k -3k 

15 

S  II 

5 

3p*  -  3p*(*P)3d 

*D*  -  *F 

3k-3k 

I5.M23 

S  II 

1000.48 

200 

5 

3p*  -  3p1(*P)3d 

*D’  -  *F 

3k-3k 

I5.M23 

S  II 

1000  75 

65 

5 

3p*  -  3p*(*P)3d 

*D°  -  *F 

7 

3k-3k 

R22.KS 

S  II 

270 

3p*  -  3p,(’P)3d 

>D°  -  4D 

7 

3k -3k 

R22.K1 

S  I! 

35 

3p3  -  3p*(*P)3d 

»D’-4D 

7 

3k-3k 

R22  K8 

S  II 

1014.09 

50 

3p*  -  3p*(*P)4s 

*D‘  -  >P 

3k-3k 

15 

S  II 

1014.42 

200 

Hi 

3p*  -  3p*(*P)4s 

*D*  -  *P 

3k-3k 

15/123 

S  II 

1019.53 

203 

iii 

3p*  -  3p*(*P)4s 

«D'  -  »P 

3k-3k 

I5.M23 

S  II 

1030  87 

lOv. 

k9 

3p*-3p*(*D?4s 

>P°  -  «D 

■6  -3k 

I5.M23 

S  II 

1031.34 

100 

mm 

3p*  -  3p*(‘D)4s 

*P-  -  ’D 

3k  -3k 

I5.M23 

S  II 

1015.74 

65 

3p*  -  3p*(*P)3d 

*D°  -  4F 

r 

3k -% 

R22.K8 

S  II 

1047.56 

35 

3p»  3ps(*P)3d 

2iy  -  ‘F 

7 

3k-3k 

R22.K8 

S  II 

1047.86 

35 

3ps  -  3p*(*P)3d 

*D”  4F 

7 

3k  -3k 

R22.K8 

S  II 

5048.43 

35 

3p*  -  3p1(*P)4s 

*D°  ''P 

9 

M.  Mi 

R22.K8 

S  II 

35 

3p*  -  3p*(*P)3d 

>D°  -  4F 

3k-3k 

R22.K8 

S  II 

1053.21 

35 

3p*  -  3p*(*P)4s 

*D°  -  4P 

? 

Mi  -M. 

P.22.K8 

S  II 

10%. 57 

200 

3 

3s*3p*-3s3p4 

*D°  -  SP 

%  -Vi 

I5.M23 

S  II 

1102.32 

300 

3 

3s*  3p*  -  3s  3p4 

lD°  -  »P 

3k  -3k 

I5.M23 

S  II 

1124.39 

100 

8 

3p*  -  3p*(JP)4s 

JP"-‘P 

3k  -  Mi 

I5.M23 

S  II 

100 

8 

3f,*3p*(,P>4s 

*r  *p 

3k  -  3k 

I5.M23 

S  II 

1131.05 

200 

8 

3p*  -  3p*(*P)4s 

*P  V 

Mi-3k 

I5.M23 

S  II 

1131.65 

200 

8 

3p*  -  3p*(*P)4s 

Ip  .  jj. 

3»-3k 

I5.M23 

S  II? 

1204.30 

500 

T8.R22 

S  II 

1226  70 

100 

■fl  ! 

3s*  3p*  -3s3p4 

.  *p 

3k  -  3k 

15..M23 

S  II 

WlAi 

100 

■TT 

3s»3p*-3s3p4 

*p°  -*p 

3k  -  3k 

I5.M23 

S  II 

1233  36 

50 

Ul 

3s*3ps-  3s 3p4 

a  *  .  *p 

3k  -3k 

I5.M23 

S  II 

1234.14 

300 

3s,3p4-3s3p4 

3k  -  3k 

I5.M23 

S  II 

1250.50 

300 

3s,3p,-3sV 

g4S° - 4P 

3k-3k 

I5.M23 

S  II 

1253.79 

500 

II 

3s*  3p*  -  3s  3p4 

g* s°-4P 

3k  -3k 

I5.M23 

S  II 

1259.53 

500 

3s,3p*  -  3s 3p4 

g4S°  -  4P 

3k  -  3k 

I5.M23 

S  II 

1936.71 

300 

3s 3p4-  3s*3p*(*P)4p 

4P-4S° 

3k  -3k 

G8 

S  II 

1950.45 

300 

3s3p*-3s,3p,(,P)4p 

4P-4S° 

3k  -  3k 

G8 

S  II 

1958  45 

300 

1 

3s  3p4  -  3s,3p*(,P)4p 

4P-4S° 

3k  -  3k 

G8 

S  II 

1970.86 

400 

■ 

3s  3p4  -  3s43p1(,P)4p 

4P  -  4P° 

3k  -  3k 

G8 

S  II 

1981.64 

200 

3s  3p4  -  3s,3p3(aP)4p 

4P-4P° 

3k  3k 

G8 

S  II 

1985  07 

200 

3s3p4-3s,3p»(,P)4p 

4P-  4P° 

3k  -3k 

G8 

S  II 

1998.80 

200 

1 

3s3p4  -  3s,3ps(,P)4p 

4p  .  4p« 

3k  -  3k 

G8 
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S  III 


SULFUR  III  <S**),  Z  =  16 
Ground  State  lss2s*2p83s*3ps  3P0  (14  electrons) 
Ionization  Potential  280  900  cm'1;  34.83  eV 


S  III 


Ktcmenl 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

S  III 

484.58 

50 

3p3  •  3p4d 

g3P  -  3D‘ 

1-2 

16 

S  III 

485.22 

50 

3p3  •  3p4d 

*3P-3D“ 

2-3 

16 

S  III 

499  *8 

300 

3p3 - 3p5s 

■D  -  'P° 

2-  1 

R20 

S  III 

543  03 

200 

3p3 • 3p5s 

*S-'P‘ 

0-  1 

R20 

S  III 

677.75 

200 

7 

3p3  -  3p  3d 

*3P-3b* 

0-1 

I6.M23 

a  ;i! 

!  678  46 

200 

7 

3p3-.-r3d 

g3P  -  3D° 

1-2 

I6.M23 

S  II' 

i  5/79.1 1 

200 

7 

3p3  -  3p3d 

R3P  -  3D° 

1  - 1 

I6.M23 

i  \ 

1  .80  69 

200 

7 

3p3  -  3p3d 

gaP - 3D" 

2-3 

I6.M23 

.;  1 1 

I,  A 

2006 

7 

3p3-3p3d 

g3P  -  3D° 

2-2 

I6.M23 

Ml 

100b 

6 

3p3  -  3p4s 

g'P  -  3P" 

0- 1 

I6.M23 

S  II 

683.07 

50 

6 

3p*  -  3p4s 

*3P-3P“ 

1  -0 

I6.M23 

S  111 

683  47 

100 

6 

3p3  -  3p4s 

g*P-*P° 

2-2 

I6.M23 

S  III 

685.35 

50 

6 

3p3  -  3p4s 

*3P-3P" 

2-1 

I6.M23 

S  III 

698.73 

200 

5 

3p3  -  3p3d 

*3.  -3P” 

0-1 

I6.M23 

S  III 

700.15 

300 

5 

3p3-3p3d 

*3P  -  *P° 

1-2 

I6,M2j 

S  III 

700.29 

300 

5 

3p3 - 3p3d 

g’P  *P‘ 

1  -0 

I6.M23 

S  III 

702.78 

P 

5 

3p3 - 3p3d 

S3P  3P° 

2-2 

M23 

S  III 

702.82 

P 

5 

ip1  -  3p3d 

g3?-*p° 

2-1 

M23 

S  III 

724.29 

300 

A 

3s13p*  -  3s3p3 

g3P- 3S° 

0-1 

I6.M23 

S  III 

725.86 

3 

4 

3s3  3p3  -  3s  3p3 

*3P  3S” 

1  1 

I6.M23 

S  III 

728  69 

300 

4 

3s3  3p3  -  3s  3p3 

g3P  3S“ 

1-1 

I6.M23 

s  u: 

729.53 

400 

12 

3p* - 3p4s 

■D  -  'P° 

2-1 

R20 

S  III 

73C.78 

300 

3 

3s3  3p3  -  3s  3p3 

g3P-'P° 

0-1 

R20 

S  III 

732.38 

500 

3 

3s*  3p3  -  3s  3p3 

y3P-.p» 

1  - 1 

R20 

S  iii 

732.98 

50 

3p3  -  3p3d 

■D-3D” 

2-3 

R20 

S  III 

733.34 

50 

3p3 - 3p3d 

'D  -  3D° 

2-2 

R20 

S  III 

734.05 

P 

100 

3p3  3p3d 

>D-3D” 

2-1 

R20 

S  III 

735.25 

400 

3 

3s33p3  •  3s  3p3 

g'P  -  *P° 

2-! 

P  20 

S  III 

736.25 

200 

II 

3p3-  3p4s 

■D  3P° 

2-2 

R20 

S  III 

738.47 

400 

II 

3p3 - 3p4s 

■D-3P° 

2-1 

R20 

S  III 

788.98 

400 

10 

3s33p3-  3s  3p3 

'D  -  3S° 

2-1 

R20 

S  III 

7%. 69 

400 

9 

3s33p3-3s3p3 

‘D  -  *P° 

2-1 

R20 

S  Ml 

824.88 

400 

14 

3p3- 3p4s 

■S  'P° 

0-1 

R20 

S  511 

836.31 

400 

13 

3p3- 3p4s 

■S  3P° 

0-1 

R2.0 

S  111 

911  77 

20 

3s33p3-3s3p3 

>S  -  T 

0-1 

R20 

S  111 

1012.49 

300 

2 

3s33p3-  3s  3p3 

<?3P-’P’ 

0-1 

I6.M23 

S  III 

1015.51 

200 

2 

3s33p3-3s3p3 

1  -  1 

I6.M23 

S  111 

1015  76 

100 

2 

3s33p3-3s33p3 

ff3P-3P” 

1-2 

I6.M23 

S  111 

1021.10 

100 

2 

3s33p3-  3s3p3 

g3v  3P° 

2-1 

I6.M23 

S  III 

1021.32 

200 

2 

3s3  3p3  -  3s  3p3 

g*?  -  3P“ 

2-2 

I6.M23 

S  III 

1077.13 

800 

8 

3s3  3p3  •  3s  3p3 

'D  ’D° 

2-2 

R20 

S  III 

1122.42 

200 

3s3p3  -  3s33p4p 

3D°  3P 

3-2 

16 

S  III 

1126.48 

50 

3s  3p3  -  3s23p4p 

»D° -  3P 

1  - 1 

16 

S  III 

1126.85 

100 

3s  3p3  -  3s33p4p 

3D° -  3P 

2-1 

16 

S  III 

1155.34 

200 

3s3p3  -  3s33p4p 

3D° -  3D 

3-3 

16 

S  III 

1162.52 

100 

3s  3p3  -2s*3p4p 

3P° - 3D 

2-2 

16 

S  III 

1166.13 

50 

3s3p3  -  3s33p4p 

3D° - 3D 

1  - 1 

16 

S  III 

1190.17 

200 

1 

3s*  3p3-  3s  3p3 

?3P  -  3D° 

0-1 

I6.M23 

S  III 

1194  02 

400 

1 

3s33p3-  3s 3p3 

g3P  -  3D° 

I  -2 

I6.M23 

S  III 

1194  40 

300 

1 

3s33p3-  3s3p3 

ff3P  -  3D° 

1  - 1 

I6.M23 

S  III 

1200  97 

400 

1 

3s3  3p3  -  3s  3p3 

*3P  3D° 

2-3 

I6.M23 

S  III 

1201  71 

200 

1 

3s3  3p3  -  3s  3p3 

g3P .  3P° 

2-2 

I6.M23 

S  III 

1202  10 

50 

1 

3s3  3p3  •  3s  3p3 

*3P  •  3D° 

2-1 

I6.M23 

S  III 

1328  12 

50 

3s 3p3  •  3s33p4p 

3P”  -  3S 

2-1 

16 

S  111 

1328  52 

50 

3s  3p3  -  3s=3p4p 

3P° - 3S 

1  - 1 

16 

S  III 

1343  25 

50 

3s  3p3  •  3s33p4p 

ap° - ap 

2-2 

16 

S  III 

1343.53 

50 

3s3p3  -  3s33p4p 

jp® . 

1  -2 

16 

S  III 

1390  67 

3U 

4-9-1  4  — 

Jp  "  J3  dpt)/ 

3P° .  an 

2-3 

16 
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F 


ooz 


£W 

■6  -  % 

£IH 

Vi  Vi 

tin 

V,  ■  % 

tin 

%-  Vk 

tm 

ZZ3 

an 

ZZ3 

*>! 

'ff  ■& 

ZI8‘  'k  -  ’A  ! 

;ia 

St  *  *h 

zia 

*x‘tiw 

Vi- Vi 

*X‘tiW 

*- V, 

tzw'zia 

tzw'zia 

%-Vfc 

tzw'zia 

%-  Vi 

zia 

zia 

Vi-  % 

zia 

Vi-% 

zia 

%■%! 

EZW'tlW 

Vi-  % 

tzw'tiw 

v.-% 

618 

%•% 

618 

Vfc-Vfc 

6ia 

Vc  -  V, 

tzw'tiw 

v,-% 

tzw'tiw 

Vt-% 

tzw'tiw 

V.-V. 

tzni‘fini 

Vfc-  Vi 

6ia 

%-%l 

6ia 

%- % 

618 

%- 

tzw'tini 

%-  V, 

6ia 

%- V. 

tzw'tini 

%- V. 

618 

618 

% 

618 

6i  a 

Vi-% 

618 

% 

618 

%-% 

618 

Vi-  V. 

618 

%-  Vi 

tzw'tiw 

v.-% 

618 

tk- 

618 

</i  -% 

618 

618 

6  -  % 

618 

A  -  Vi 

618 

ik-  % 

f  f 

St '  *dt 

St  *  rflt 
•Hr  ‘  Gi ; 
*dt "  Qt 
(I  z  •  Ot 
d/  ■  *'it* 

dt  *  .dt* 
d» "  .dt* 

dt "  odt* 
odt '  dt 
•dt  ‘  dt 

odt '  St 
odt "  St 
odt  "  St 
Qt '  odt* 

Qt  ’  „dt* 

Qt "  odt* 
odt  "  Gt 
odt  ‘  Qt 
odt '  Qt 
odt '  Qt 

St  ‘  odt* 

St  ‘  odt* 
•St  *  dt 

•  St  •  dt 

•  St  *  dt 

dt  ‘  odt* 
dt '  odt* 

dt '  „di* 
dt  -  „di* 

•  dt  ’  di 

•dt "  it 
.'Vdt 
Qt "  odt* 
•dt  ’  dt 
Qt "  odt* 

.a»d» 

oQt  ’  dt 
•Qt "  dt 
.Qt "  dt 
•Qt "  dt 

•Qt "  dt 
.Qtdt 
oOt  dt 
St  -  odt* 

odt  ‘  dt 


*SdV 

*£dV 

dVP£ 

d»PE 

dVP£ 

An-^CtH 

t^E'E-dCt'C 

t^E'E-de.st 

^E'E-dEt'E 

td£td£*£ 

td£td£*l 

td£  ■  td£  *£ 

dfrt*£  -  id£  «£ 
dt’t*£td£*£ 

«**£*£ -d£,*£ 

id£*t  ’d£t*£ 

Id£t£  -  d£,S£ 
tdt "  td£  *£ 
td£ "  id£*£ 

dVt*£  ■  td£*£ 

td£s£  -  d£ts£ 

,d£S£-d£tt£ 
td£  -  td£s£ 
cd£  -  td£  *£ 
td£-,d£S£ 

ld£S£  -  d£,S£ 

A  *£-«<£,*£ 

,d£S£-d£,S£ 

tdE*E  ■  d£  «S£ 
PE  (o<lt)  d£  *£  -  tdE  s£ 

PE(od€»dE*£-,d£Sf 
PE(odc)dEsE  tdE*E 
PE  •  d£ 

PE(.dt)dEsE_  tdEsE 
PE  •  d£ 

PE(odt)dEsE  ‘  tdEsE 
PE(.dc)dEsE  •  rd£s£ 
PE(odt)dEs£  •  td£*£ 
P£(odi)d£sf  ‘  tdEsE 
PE(odt)dESE  «d£S£ 

P£(,di)d£s£  ‘  td£*£ 
PE(odc)dEsE  ■  tdE*E 

PC(od<-)d£S£-,dtS£ 

s*  -  d£ 

sM»di)d£S£-,d£S£ 

sH.dc)d£S£-,dts£ 
sH.dt)dE*E-td£S£ 
SH.dl)d£S£-,d£S£ 
*fr(odt’)dE s£  -  «d£S£ 

sV(.dc)dt  s£  -  id£S£ 


Z 

Z 

9 

9 

9 

E 

E 

E 

E 

L 
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L 

P 

L 

P 

8 

8 

8 

8 

8 

8 

8 

8 

£ 


001 

OS 

ooz 

ooz 

OS 

01 

0E 
0 L 

OOZ 

oo; 

001 

ooz 

ooz 

rt> 

•m 

009 

OOE 

OOl 

00V 

00V 

OOS 

00V 

OOP 

OOP 

00E 

OOS 

oos 

00£ 

oos 

00  V 

OOE 

OOE 

009 

OOE 

OOS 

001 

ooz 

oot- 

00! 

OOE 

00V 

OOE 

OOE 

OOZ 

OOZ 


zrsni 

E0  6EZ I 
0Z6Z9I 
00VZ9I 
Z9EZ9I 
*6'9IH 

00  90V I 
U.P0PI 
EI86EI 
I9  96ZI 
419821 

U  8E!i 
80  Mil 
8V80II 
ZSEZOI 
66  ZZOI 

Z9Z9CI 
0IES8 
9ZZS8 
8V  ZE8 
VE  9E8 

26S18 
69  608 
66  £08 
ZV008 
8Z86Z 

9ZESZ 

EZOSZ 

0V8H 

Z6PPL 

11999 

Z3V99 
0ZE99 
IV 199 
V6  099 
VEZS9 


0E9S9 
68  SS9 
££££9 
LIPS  9 
86  ££9 

9SES9 

00ES9 

ZSZ£° 

zriSi 

VSZZS 


AI  S 


AI 

AI 

AI 

AI 

AI 

AI 

AI 

AI 

AI 


AI  S 
AI  S 
AI  S 
AI  S 
AI  S 

AI  S 
AI  S 
AI  S 
AI  S 
AI  S 

AI  S 
AI  S 
AI  S 
AI  S 
AI  <3 

AI  S 
AI  S 
AI  S 
AI  S 
AI  S 

AI  S 
AI  S 
AI  S 
AI  S 
AI  S 

AI  S 
AI  S 
AI  S 
AI  S 
AI  S 

AI  S 
AI  S 
AI  S 
AI  S 
AI  S 


A3  W£  Lb  -i-iUD  18£  ioijuojoj  uoijkzfuoi 
(suojpap  £j)  <J£jS£9d£jS2jSj  ojejjg  punojQ 
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AI  S 


AI  S 


S  V 


S  VI 


SULFUR  V  (S<+),  Z  =  16 
Ground  State  ls*2s*2p*3s*  'So  (12  electrons) 
Ionization  Potential  (586  200)  cm  ';  (72.68]  eV 


Element 

Waveleagth 

Intensity 

Multiple! 

Configuration 

Term 

ED 

References 

S  V 

437.37 

100 

4 

3»3p  •  3s  4s 

>P" - »s 

0-1 

B19 

S  V 

438.19 

100 

4 

3s  3p  -  3s  4s 

3P“ - 3s 

1  - 1 

B19 

S  V 

439.65 

100 

4 

3s  3p  -  3s  4s 

*P*  -  *s 

2-1 

Bl9 

S  V 

658  26 

300 

3 

3s  3p-  3s  3d 

ip« . 

0-1 

BI9 

S  V 

659.85 

400 

3 

3s  3p-  3s  3d 

ip- .  iD 

1-2 

BI9 

S  V 

663  16 

500 

3 

3s  3p  -  3s  3d 

3P*-3D 

2-3 

BI9 

S  V 

676.21 

100 

3p*  -  3p3d 

sp  aD“ 

0-1 

BI9 

S  V 

677.34 

10G 

3p*  -  3p3d 

*p  -  3D° 

1  -2 

BI9 

S  V 

678.08 

200 

3p*  -  3p3d 

ap.»D° 

1  - 1 

BI9 

S  V 

680  33 

300 

3p*  -  3p3d 

3P-3D° 

2-3 

B19 

S  V 

680.94 

500b 

3p‘-3p3d 

3P-3D° 

2-2 

BI9 

S  V 

681 .68 

300b 

3p*  -  3p3d 

ip . 

2  1 

BI9 

S  V 

686  15 

100 

3p*  •  3p3d 

ap.ap- 

0-1 

BI9 

S  V 

686  93 

100 

3p»-3p3d 

sp .  sp° 

1  -0 

BI9 

S  V 

688.04 

50 

3p*  -  3p3d 

»p  ap- 

1  - 1 

BI9 

S  V 

689  84 

100 

3p*  3p3d 

lp.lp- 

1-2 

BI9 

S  V 

691.74 

100 

3p*  -  3p3d 

*p-«p° 

2-1 

BI9 

S  V 

693.52 

200 

3p* - 3p3d 

lp.ap" 

2-2 

BI9 

S  V 

7G6  48 

830 

1 

3s1  -  3s  3p 

*'S-'P“ 

0-1 

B19 

S  V 

849.24 

600 

2 

3s  3p-  3p* 

ip-  .  «p 

1  -2 

Blr/ 

S  V 

852.18 

500 

2 

3s  3p  -  3p* 

sp" .  ip 

0-1 

Bl9 

S  V 

854  80 

700 

2 

3s  3p-  3p* 

>P"  .  ap 

2-2 

BI9 

S  V 

857.87 

500 

2 

3s  3p  -  3p3 

3P°  3P 

1  -0 

BI9 

S  V 

860.46 

500 

2 

3s  3p  -  3p* 

»p= . ap 

2-1 

BI9 

S  V 

883.59 

200 

3s  3d -3p  3d 

3D  -  3D° 

3-3 

BI9 

S  V 

884  46 

200 

3s  3d  - 3p  3d 

3D  -  *D" 

7-2 

BI9 

S  V 

885.77 

100 

3s  3d  -3p  3d 

3D  3D° 

1  - 1 

BI9 

S  V 

900.93 

200 

3s  3d -3p  3d 

3D  -  3P° 

1-0 

BI9 

S  V 

902.80 

100 

3s3d  -  3p3d 

»D  -  «P° 

2-1 

BI9 

S  V 

905.92 

200 

3s  3d -3p  3d 

*D  -  3P° 

3-2 

BI9 

S  V 

1210.71  ? 

3s3  -  3s  3p 

g'S  ■  =P° 

0-1 

K8 

SULFUR  VI  (S5+),  Z  =  16 
Ground  State  !s22s22p8as  *Sin  (11  electrons) 
Ionization  Potential  710  184  cm1;  88.049  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

j  -  j 

References 

20 

3s-  6p 

R20 

20 

3s  -  5p 

s*s  -  3p° 

R20 

S  VI 

191.56 

50 

3s  -  5p 

s*s  -  3p° 

'■k  -  Mi 

R20 

S  VI 

192.27 

20 

3p  -  7d 

»p» . sD 

R20 

S  VI 

204.19 

50 

3p-6d 

ap- . aD 

%  -&a 

R20 

S  VI 

214.28 

20 

3p-6s 

*P°  -  3S 

%  -  Mi 

R20 

S  VI 

227.20 

200 

3p-5d 

ap- .  aD 

Ht  -% 

R20 

S  VI 

227.84 

200 

3p-5d 

3P° - 3D 

Ht -Ht 

R20 

S  VI 

248.99 

400 

2 

3s  4p 

8*S  -  3P° 

Hi -Hi 

R20 

S  VI 

249.;? 

400 

2 

3s  -  4p 

s*s  -  3p° 

Hi  -  Hi 

R20 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  A!  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Sc  Dr  Kr 


S  VI 


s  vn 


£fcmcst 

’Vivelcnftl) 

Intensity 

Muhiplct 

Cuati(ttT*(ioa 

- -  ^  ■■  '  * . . 

Term 

na 

References 

S  VI 

251  .*>1 

200 

3p  -  5* 

*p*  »s 

3k-Vk 

R20 

S  VI 

261 .81 

1  50 

3d  7f 

*D-  *F* 

3k  -Ik 

R20 

S  VI 

283.50 

300 

3d  -6f 

*D  -  *F* 

3k  -Ik 

R20 

S  VI 

289.09 

WOT  ill 

3p4d 

*P*  »D 

•6  -3k 

R20 

S  VI 

290.13 

3p  -  4d 

*P*  *D 

3k  3k 

R20 

S  VI 

328  51 

3d- Jf 

ju-*r 

3k-3k 

R20 

S  V! 

388.94 

4 

3p  -  4s 

*P*-»S 

Vk  -Vk 

R20 

S  VI 

390.86 

n 

4 

3p  -4s 

*P*-*S 

3k-Vk 

R20 

S  VI 

464.68 

1PO0 

5 

3d- 41 

*D  -  *F* 

3k-1k 

R20 

S  VI 

6*8.6’ 

100 

3d  -  4p 

*D  -  *P* 

3k  -  3k 

R20 

S  VI 

650.43 

100 

3d  -4p 

*D  -*P* 

3k-Vk 

R20 

S  VI 

706.48 

3 

3p  -  3d 

*P  »d 

Vk  -3k 

R20 

S  VI 

712.68 

400 

3 

3p  -  3d 

*r  *D 

ESI 

R20 

S  VI 

712.84 

3 

3p-3d 

*P*  -  3D 

m 

R20 

S  VI 

933.38 

400 

1 

3s  -  3p 

g'S  -  *p- 

Vk-3k 

R20 

S  VI 

944.52 

500 

1 

3s  -  3p 

g'S  *r 

Vk-Vk 

R20 

S  VI 

1117.91 

100 

4f-5g 

*:•-  -  >G 

3k  \ 

B2S.K* 

SULFUR  VII  (S8*),  Z  =  16 
Ground  State  lsJ2sl2p*  'So  (10  electrons) 
Ionization  Potential  2  265  900  cm'1;  280.93  eV 


Element 

Wavelength 

Configuratjon 

Term 

11 

References 

s  vii 

46.212 

10 

2p’  -  2p’(’P")7d 

g'S  -  Vk[3k]' 

m 

F35 

5  VII 

47.098 

50 

2p*  -  2p‘(1P°)6d 

?'S  -  Vk[3kl° 

iaS 

F35 

s  vii 

47.307 

so 

2p‘-2p’(*P°)6d 

8'S-3k[3kr 

Ilf; 

F35 

s  vii 

48.647 

.50 

2p,-2ps(*P°)sd 

g'S  -  ’k[3k]' 

181 

F35 

S  VII 

48.874 

100 

2p‘-  2p‘(,P°);.! 

«’S-3k[3kr 

HI 

F35 

S  VII 

49  990 

120 

2s* 2p'  -  2s?o°3p 

s'S  -  'P°  ? 

0- 1 

F35.K* 

s  vii 

50  027 

70 

2p*  -  2p’(,P“)5s 

?'S-3k[3k]" 

US 

F35 

s  vii 

51.807 

350 

2p°  -  2p*(*P°)4d 

x's-vkivkr 

HI. 

F35 

s  vii 

52.097 

200 

2p*  2ps(,P*)4<l 

8'S-3k[3kr 

181 

F35 

s  vii 

54  652 

100 

2p,-2p';,D°)4’. 

j'S-Vk[Vk]° 

ifil 

F35 

S  VII 

54.938 

100 

2p*  -  2p5(’P*')4s 

g’S  -  3k(3k]“ 

F35 

s  vii 

60.161 

1000 

2p*  -  2p’(,P°)3d 

S'S-VrlVk}" 

0-1 

F35 

s  vii 

60.804 

750 

2p*  -  2ps(’P°)3J 

x'S-3k[3kr 

F35 

S  VII 

61.547 

200 

2p*  -  2p5(*P°)3d 

x's-vkivkr 

i'fl 

F35 

S  VII 

72.029 

1000 

2p‘  -  2p’(*P°)3s 

x'S-VklVk]' 

F35 

s  vn 

72.663 

1000 

2p*  -  2p,(*P°)3s 

g'S-M*  1° 

0-1 

F35 

202 


S  VIII 


SULFUR  VIII  (S7+),  Z  =  16 
Ground  State  ls*2s*2p*  *P5/j  (9  electrons) 
Ionization  Potential  2  547  400  cm-1;  328.23  eV 


S  VIII 


Element 

Wavelength 

Intensity 

Unhiplet 

Configuration 

- - n  '  1  r  7-  =4 

Term 

j.  j 

References 

S  VUI 

44.350 

20 

2p*  -  2p*('D)4<J 

f*P* - *F 

54-54 

F35 

S  VIII 

44.374 

100b 

2p*  -  2p4('D)4d 

^P*-*S 

54-54 

F35 

S  VIII 

44.547 

50 

2p*  -  2p4('D)4d 

g  *P*  -  *S 

54-54 

F35 

S  VIII 

45  .m 

50 

2p*-2p4(,P)4d 

S* P*  *D 

54-54 

F35 

S  VIII 

45.290 

50 

2p*  -  2p4(*P)4d 

g* P*-*P 

54-54 

F35 

S  VIII 

45.370 

20 

2p*  -  2p4(*P)4d 

g*P°  -  *D 

5*-54 

F35 

S  VIII 

45/58 

20 

2p*-2p4(*P)4d 

jp»P* . «p 

54-54 

I  35 

S  VIII 

45.508 

20 

2p*  -  2p4(*P)4d 

g*r  -  *p 

•A  -54 

F35 

S  VIII 

47.566 

10 

2p*  -  2p4(*P)4s 

j.r-op 

54-54 

F35 

S  VIII 

47.594 

10 

2p*-2p4(*P)4s 

g‘  p*-*p 

54-54 

F35 

S  VIII 

47.793 

10b 

2;t*  -  2p4(*P)4s 

gip-  ip 

54-54 

F35 

s  vm 

51 .227 

100 

2f‘-2p4<’S)3<1 

g’P"  -  ,D 

34  -  54 

F35 

s  vm 

51 .470 

70 

2p*-2pVS)3d 

t*r-*  d 

54-54 

F35 

s  vm 

52.681 

20 

2p*  -  2p4(’D)3d 

g*P* - *D 

54-54 

F35 

s  vm 

52.702 

20 

2p*-2p4('D)3d 

8*P*-*P 

44 -54 

F35 

S  VIII 

52  756 

300 

2p*  2p4('D)3d 

*5P* - *F 

54-54 

F35 

S  VIII 

52.789 

300 

2p*  -  2p4('DBd 

**F*-*S 

54-54 

F35 

s  vm 

52.854 

100 

2p*  -  2p4{1D  1 3d 

g*r  -  *d 

54-54 

F35 

s  vm 

52.958 

350 

2p*-2p4(‘D;  3d 

g*r-*v 

54-54 

F35 

s  vm 

52  985 

70 

2p*  -  2p4('0)3tl 

g* p*-*p 

54-54 

F35 

S  VIII 

53.073 

50 

2p*  -  2p4<‘D'3d 

54-54 

F35 

s  vm 

53.239 

30 

2p*-2p4(  D)3d 

g*r  -  *p 

54-54 

F35 

S  VIII 

54  118 

5C0 

2p‘-2p4(«P)3d 

g*  P*-*D 

54-54 

F35 

S  VIII 

54.266 

100 

2p‘-2p4'*P)3d 

54-54 

F35 

s  vi, a 

54.370 

20 

2p*  -  2p4(,P)3d 

54-54 

F35 

S  VIII 

54.385 

100 

2p*  -  2p4(*P)3d 

g1  r-*p 

54-54 

F35 

s  vm 

54.424 

150 

2p‘-2p4(»P)3d 

g'p°'P 

54-54 

F35 

s  vm 

54.501 

20 

2p‘-2p4(*P)3d 

g*r  4p 

54-54 

F35 

S  VIII 

54.566 

50 

2p‘ -  2p,(,P)  id 

SJP°  ‘D 

54-54 

F35 

s  vm 

54.604 

50 

2p‘  -  2p4,P)3d 

**P*-«D 

54-54 

F35 

s  vm 

59.236 

71 

2p‘  -  2p4(lS)3s 

8*P*-*S 

54-54 

F?5 

S  VIII 

59.593 

20 

2p*  -  2p4(‘S)3s 

g*r-* 

54-54 

F35 

S  VIII 

61.600 

500 

2p*  -  2p4(‘D)3s 

g*P°  -  *D 

54-54 

F35 

S  VIII 

61.978 

250 

2p‘-2p4CD)3s 

g*P°  -  *D 

54  54 

F35 

S  VIII 

63.026 

5C 

2p‘  -  2p*(*P)3s 

8*P*-*P 

54-54 

F35 

S  VIII 

63.304 

500 

2p‘-2p4(*P)3s 

**P  -*P 

54-54 

F35 

S  VIII 

63.431 

100 

2p‘-2p4(’P)3s 

gvp"  .  vp 

54-54 

F35 

S  VIII 

C3.711 

50 

2ps-2p4(«P)3s 

SJP° -*P 

54-54 

F35 

S  VIII 

63.886 

250 

2p‘-2p4(,P)3s 

^’P"  4P 

54-54 

F35 

S  VIII 

64.120 

50 

2p5  -  2p«(’P)3s 

4P 

54-54 

F35 

S  VIII 

64.137 

100 

2p‘-2p4(»P)3s 

gip“.4P 

54-54 

F35 

S  VIII 

64.305 

20 

2p‘-2p4(,P)3s 

K*P*-4P 

54-54 

F35 

S  VIII 

64.874 

20 

2s2p*  2s2ps(‘P*)3s 

ss  -  «p° 

■4  54 

F35 

S  VIII 

65.149 

50 

2s2p*-2s7.p‘(IP”)3s 

iS .  *p° 

54-54 

F35 

s  vm 

198.350 

50 

2s*  2p*  -  2s  2p* 

gjp” . »s 

54-54 

R20 

S  VIII 

202.605 

50 

2s*2ps  -  2s  2p* 

g‘r  *s 

54-54 

R20 

203 


1 


S  IX 


S  X 


SULFUR  IX  (S#i),  Z  =  16 
Ground  Stair  ls*2s*2p4  ?P2  (8  electrons) 
Ionization  Potential  3  057  700  cm  *;  379.10  eV 


Element 

Wsvelength 

Intensity 

Muhplet 

Conftgurttmi 

Tens 

;  -  j 

References 

S  IX 

46  >73 

50 

2p«-2p*<‘P*)V, 

f ’P  •  *D" 

2-3 

F35 

S  IX 

46.413 

50 

2p4  •  2p’(,P‘)id 

g3P-‘P* 

1-1 

F35 

S  IX 

46.585 

lOd 

2p4  -  2p3(,P*)3d 

**P-*P* 

2-2 

F35 

S  IX 

46  624 

10 

2p4  -  2p*(*!*“)  3d 

g’P-’P" 

2  1 

F35 

S  IX 

46  713 

50 

2p4  -  2p’(’P’)4» 

'D  54  ? 

2-1 

F35.K8 

S  IX 

46.765 

50 

2p4  -  2p3(3P”)>d 

g\  r  ? 

1  -2 

F35.K8 

S  IX 

47  052 

50 

2p4  2p»(»Di)3d 

glP  JS- 

2-1 

F35 

S  IX 

47.188 

10 

2p4  -  2p3(3D‘)3d 

r*r  *p* 

2-1 

F35 

S  IX 

47.249 

50 

2p4  ■  2p3-D’)3d 

r5P-*p* 

2-2 

F35 

S  IX 

47.433 

200 

2p4  -  2p3t-D°)3d 

g*l'-»D- 

2-3 

F35 

S  IX 

47.518 

30 

2p4-2p*(1‘r»3d 

'D-  'P* 

2  -  t 

rj; 

S  IX 

47.616 

10 

2p4  •  2p;!(3D”)3d 

g>P  3D’ 

1  2 

F35 

S  IX 

48.160 

100b 

2r4-2p1(,?°)3<i 

•s  -  *r 

0- 1 

F35.K* 

S  IX 

48.362 

20 

2p4  •  2p3(3D')3d 

ID  - JS*  ? 

2-1 

F35.K8 

S  IX 

48  564 

20 

2p4-2p,<»D%3d 

•D-'D" 

2-2 

F35 

S  IX 

49.119 

100 

2p4  2p3;4S°)3d 

«'!’  •  30° 

2-3 

C3S 

S  IX 

49.328 

50 

2p4  -  2p3(4S°)3d 

g’P  -  3D° 

1-2 

F75 

S  IX 

52.854 

!00 

2p4-?n3<sP°)3s 

g-'P-»P” 

2-2 

G1J.F35 

S  IX 

54.178 

100 

2p4  -  2  1(,D°)3s 

g’P-’D" 

2-3 

F3S 

S  IX 

54.396 

V) 

2p4-2p3(3D‘)3s 

g3P  -  3D° 

I  -2 

F35 

S  IX 

55.540 

100 

2p4-2p3(3D°53s 

■D  'D° 

2-2 

F35 

S  IX 

56.081 

50 

2p4  -  2p3(4S°)3s 

g’P  -  *S° 

2-1 

F35 

S  IX 

56  125 

20 

2p4  -  2p3(IP°)3s 

■S-'P” 

0-1 

F35 

S  IX 

56.332 

20d 

2p4  -  2p3(4S°)3s 

g3  P-’S” 

1  - 1 

F35 

S  IX 

179.32 

450 

2s33p4-2s2p3 

>D  -  >P° 

2-1 

Dl.KlS 

S  IX 

202.62 

250b 

2s32p4-2s2p5 

■S  -  *P" 

0-1 

Dl.KU 

S  IX 

221.26 

100 

2  s’ 2p4  -  2s  2p3 

g3P  JP' 

2  i 

D1.R15 

S  !X 

223.27 

100 

2f.*2p4-2s2p1 

g3P  -  *P° 

1  -0 

D1.K15 

S  IX 

224.75 

450 

2s1 2p4  -  2s2ps 

g3 P  3P° 

2-2 

Dl.KlS 

S  IX 

225  23 

50 

2s*2p4  2s2p5 

g3P  3P° 

1  1 

Dl.KlS 

S  IX 

226.59 

100 

2s»2p4-2s2p1 

g3P  -  3P" 

0-1 

Dl.KlS 

S  IX 

228.84 

100 

2s32p4  -  2s2p* 

g3P-3P” 

1-2 

Dl.KlS 

SULFUR  X  (S»f),  Z  =  16 
Ground  State  ls*2s22p3  4SS/2  (7  electrons) 
Ionization  Potential  3  .>06  100  cm"1;  447.09  eV 


^’ewicnt 

Wavelength 

Intensity 

Multiple^ 

Configuration 

Term 

J  J 

Reference* 

S  X 

42.16 

100b 

2sJ2p,-2s7p’(sS°)3p 

g'S‘  - 4P 

>6-36 

F18 

S  X 

42.51  P 

15 

2p3  -  Zp:3d 

g4S’-4P 

%  -9- 

TlO 

S  X 

42  54  P 

35 

2p*- 2p*3d 

g4S° - 4P 

36  , 

TlO 

S  X 

42.58  P 

50 

2p',-2p136 

g4S° - 4P 

36-3. 

Tio 

S  X 

43  5 

2p3  -  2pi(*P)3i' 

*D”  -  !D 

36-36 

Fl8 

S  X 

44.374 

100b 

2p3-  2p3(3P)3d 

3P° - *D 

36  -  *6 

F35 

S  X 

44.387 

20 

2p3-2p3(3P)3d 

’P° - 3D 

•6  36 

f  35 

S  X? 

44.5 

350 

F18 

S  X 

45  90 

100 

2s  2d4  -  ?s7p3(»s°;3d 

4P  -  4D° 

36-36 

F18 

S  X 

46.24 

100 

i 

Zs2p4-  2s2p’(5S°)3d 

4P  -  4D” 

36-36 

F18 

204 


S  XI 


S  X 


Plemcnl 

Wavclefif  J» 

Intensity 

Multiple! 

Configuration 

Tem 

J 

-) 

Reference* 

S  X 

46  41 

100b 

2s  2p4  -  2s2p3(*S°)3d 

4P  4D" 

■6 

-Hi 

FIS 

S  X 

47.654 

20 

2p3-2p3(3P)3s 

*4S“ - 4P 

H, 

Hi 

F35 

S  X 

4"'. 793 

10b 

2p3  -  2p*(*P)3s 

H4*‘  4? 

Hi 

-H, 

F3J 

S  X 

177.55 

250 

2s3  2p3  -  2s  2p4 

vr  -  3p 

Hi 

■  Hi 

R2.FI8 

3  X 

180  36 

150 

?s*2p4-  2s  2p4 

ar  *  .  ap 

Hi 

-Hi 

D2,r:s 

S  X 

180  72 

350 

2s32p3-2s2p4 

»D“  3P 

¥i 

-Hi 

L>2,F18 

S  X 

189  90 

150 

2ss2p3-2s2p4 

3D  -*S 

Hi 

-•A 

Pl° 

S  X 

192  88 

50 

2s3?pJ  -  2s2p4 

.'1  y> .  3p 

>A 

■A 

FI8 

S  X 

193.49 

150 

2s*2p-'-2s2p4 

2f‘°  .  3p 

Hi 

•A 

D2.F18 

S  X 

1%  14 

100 

2s3  2p3  2s  2p4 

3p*  2p 

■A 

-Hi 

F18 

S  X 

196.83 

200 

2s:2p3  -  2s  2p4 

tp°  .  3p 

Hi 

-Hi 

D2.F18 

S  X 

207  53 

200 

2t*2p3  -  2s 2p4 

3P°-3S 

■A 

->A 

D2.F-.8 

S  X 

208  33 

200 

2s32p3  •  2s2r4 

*P° - 3S 

Hi 

-  Vi 

D2.F18 

S  X 

212.60 

2s  2p4  -  2ps 

•D  3p° 

Hi 

-H, 

F16 

S  X 

228  18 

250 

2s*2p3-2s2p4 

*ir  -  3d 

Hi 

-H, 

D2.F18 

S  X 

228.70 

350 

2s»2p3-2s2p4 

3D°  -  3D 

Hi 

-Hi 

D2.F18 

S  X 

254  00 

2s32p3-2s2p4 

*P° . »d 

•A 

-Hi 

D2 

S  X 

255  08 

20 

2s*2p3-  2s2p4 

*P° - *D 

Hi 

-Hi 

D2.K15 

S  X 

257.16 

100 

2s32p3-2s2p4 

g4S° - 4P 

Hi 

■A 

D2.F18 

S  X 

259.52 

150 

2s32p3  -  2s2p4 

«4S° - 4P 

Hi 

-Hi 

D2.F18 

S  X 

264.24 

200 

2s*  2p3  -  2s  2p4 

g*S° - 4P 

Hi 

-Hi 

D2.F18 

SULFUR  XI  (S,ot).  Z  =  16 
Ground  State  ls22s22p2  3P&  (6  electrons) 
Ionization  Potential  4  071  400  cm  l;  50^.78  eV 


Element 

Wavelength 

In!  ;nsily 

Configuration 

Tct.ii 

>} 

References 

S  XI 

31  02 

,;o,‘ 

2p3  -  2p4d 

*3P-3D° 

2-3 

F18 

S  XI 

38  99 

2p*  -  2p3d 

^3P  3P° 

0  - ! 

FI8 

S  XI 

39.26 

350 

2p*-2p3d 

«PJD‘ 

2-3 

F 18 

S  XI 

350 

2p*  -  2p3d 

>D  >F" 

2-3 

F18 

S  XI 

153 

2p3  -  2p3s 

S3P  -  3P” 

2-2 

F18 

1’.  XI 

2p* - 2p3s 

>D  -  >P° 

2-1 

F18 

S  XI 

2s*2p*  -  2s2p3 

«3P-3S° 

0-  1 

P19 

S  XI 

188.68 

225 

2s*  2p*  -  2s2p3 

gsp  .  3S» 

1  -  1 

P19 

S  XI 

2s32p3  -  2s2p3 

>D  -  >P° 

2-1 

P19 

S  XI 

191.26 

Lfl 

2s*2p3  -  2s2p3 

*3P-3S“ 

2-1 

P!9 

,s  x: 

213.55 

125 

2s  2p3  -  2p4 

3D°  -  3P 

1-0 

P19 

S  M 

1 4.83 

125 

2s  2p3  -  2p4 

5D“  -  3P 

2-1 

>’19 

S  XI 

<..4.98 

2s  2p3  -  2p4 

3D° -  3D 

1  - 1 

PI9 

E  XI 

215  95 

2s*2p*-2s2p3 

>D  -  >D° 

2-2 

P19 

S  XI 

217.67 

201 

2s*  2p*  •  2s  2p3 

>S-  >P° 

0-1 

P19 

S  XI 

218.99 

125 

2s2p3-2p4 

3D°  -  3P 

2-2 

P19 

S  XI 

219  13 

2s  2p3  -  ?p4 

3D°  -  3P 

3-2 

P!9 

S  XI 

239.81 

150 

2s3  2p3  -  2s  2p3 

S3P-3P° 

0-1 

P19 

S  XI 

242.57 

>25 

2s*2p*-2s2p3 

^3p .  ap® 

12 

P19 

S  XI 

242  82 

175 

2s*2p3  -  2s2p3 

o3p  .  3p° 

1  1 

P19 

S  XI 

245  94 

75 

2s2p3-2p4 

ap° . ap 

1  0 

Pi  9 

S  XI 

2s32p3  -  2s2p3 

g3p-3p° 

2-2 

P19 

S  XI 

247.12 

2s*2pJ  -  2s  2p3 

g3p-3p° 

2-1 

P19 

S  XI 

247.83 

75 

2s2p3- 2p" 

ap° . ap 

1  -  ! 

P19 

S  XI 

248  09 

75 

2s2p3-7p4 

ap°  _  ap 

2-1 

Pi  9 
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S  XI 


S  XI! 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

1 

J -J 

References 

S  XI 

252.93 

25 

2»2p*-2p4 

«P*-a  S 

1  -0 

PI9 

S  XI 

253.36 

50 

2ti2p3-2p4 

>P*.>r 

I  -2 

PI9 

S  XI 

253.62 

ISO 

:?2p*  -  2p* 

»p*  »p 

2-2 

Pi  9 

S  XI 

281.40 

175 

2a-  ’n*  -  Is 

gaP-aD° 

C-l 

Pl9 

S  XI 

285.58 

250 

2s*2pa-2s2p» 

1  -1 

Pl9 

S  XI 

285.83 

200 

2s*  2p2  -  ?s2pr 

r»p-»D“ 

1  -2 

Pl9 

S  XI 

291 .59 

200 

2s*2pa  -  2<2pa 

SaP-»D* 

2-3 

PI9 

S  XI 

29! .83 

0 

V2pa-?V 

faP-»D* 

2-2 

Pl9 

S  XI 

295.63 

200 

2s2rs-2pf 

'D*  -  'D 

2-2 

Pl9 

S  XI 

346  52 

2s  2p*  -  2p4 

»S,aP 

1  -0 

F3 

S  XI 

350.40 

2s2p‘-2p4 

>$• . >p 

1-1 

F3 

S  XI 

361  57 

2s2p»-2p4 

»s-.»p 

1  2 

FI 

S  XI 

362.34 

0 

2s  2p*  -  2p4 

'P“  ->  ) 

1  2 

Pl9 

SULFUR  Xll  (Sn+),  Z  =  16 
Ground  State  ls22s22p  2PJ,j  (5  electrons) 
Ionization  Potential  4  554  300  cm'1;  564.65  eV 


Element 

Wavelength 

Intensity 

MuUiplet 

Configuration 

term 

11 

Reference* 

S  XII 

25.55 

50 

2p  -  5d 

8aP°  -  aD 

F18 

S  XII 

28.29 

50 

2s2pa  -  2s2p(3P°)4d 

4P  -  4D° 

•A  •% 

Fl8 

S  XII 

28.41 

100 

2p-4d 

g2  P°  -  aD 

FI8 

S  XII 

29.23 

50 

2s2p2-2s2p(3P°)4d 

’D-'F 

Fl8 

S  XII 

35.94 

200 

2s2pa  -  2s2p(‘P“)3d 

aD  -  aF° 

FI8 

S  XII 

36.33 

300 

2s2pa-2s2pCP°)3d 

4P  -  4D” 

"A  -% 

Fl8 

S  XII 

36.54 

150 

2p  -  3d 

g.p“-aD 

'A  -% 

FIS 

S  XII 

36.71 

150 

2p  -  3d 

SaP°-aD 

%  -% 

F18 

S  XII 

37.59 

100 

2s2pl  -  2s2p('P°)3d 

aP  -  aD° 

%  -“A 

Fl8 

S  XII 

37.74 

150 

2s2pa-2s2p(3P°)3d 

aD .  *F° 

Fl8 

S  XII 

38.34 

100 

2s2pa  -  2s2p(3P°)3d 

aD  -  aD° 

FI8 

S  XII 

212.14 

150 

2sa2p-  2s2pa 

g2P° .  sp 

■A-% 

Pl9 

S  XII 

215.18 

150 

2sa2p  -  2s  2  j>2 

g7 P°*P 

■A -'A 

Pi9 

S  XII 

218.20 

250 

2sa2p  -  2s2pa 

gip-.sp 

%  % 

P19 

S  XII 

221.44 

175 

2sa2p  -  2s2pa 

8JP°-’P 

%-'A 

Pi  9 

S  XII 

227.50 

150 

2sa2p-2s2pa 

g7 P°-aS 

■A  -  'A 

Pi  9 

S  XII 

234.48 

75 

2sa2p  -  2s2pa 

g2 P° - aS 

PI  9 

S  XII 

240.26 

175 

2s2pa  -  2p3 

4P-4S° 

•A-% 

Pi  9 

S  XII 

243.CK 

200 

2s  2pa  -  2p3 

4P-4S° 

Pl9 

S  XII 

247.12 

250 

2s2pa  -  2p3 

4P-4S° 

%  -% 

Pl9 

S  XII 

288.45 

175 

2sa2p  -  2s2pa 

■A  -% 

Pl9 

S  XII 

299.50 

175 

2sa2p  -  2s  2p* 

3A-8A 

Pl9 

S  XII 

309.6 

P 

2s2pa  -  2p3 

■A  -  % 

K8 

S  XII 

323.18 

2s  2p*  -  2p3 

%  -% 

F3 

S  XII 

328.39 

2s2pa  -  2p3 

'A  -  'A 

F3 

S  XII 

444.16 

2s  2pa  -  2p3 

'A  -% 

F3 

S  XII 

456  >5 

2s2pa  -  2p3 

%-"A 

F3 

S  XII 

535.1 

P 

2sa2p  -  2s2pa 

*  -% 

K8 

206 


S  XIII 


SULFUR  XIII  (SI2+),  Z  =  16 
Ground  State  Is1 2s*  ‘So  (4  electrons) 
Ionization  Potential  5  255  900  cm-1;  651.63  eV 


S  XIV 


Configuration 

T«nn 

2s2p-2s5d 

*P*  -  aD 

2pa  ■  2p5d 

sp.JD’ 

2s?p-2s4d 

-r -aD 

2p*  -  2p4d 

5P-aD° 

2sa-2p3s 

g‘S  -  *P° 

2s  2p  -  2p3p 

2p°  .  2p 

2s  2p  -  2p3p 

aP°  -  aD 

2sa  2s  3p 

g'  S-'P* 

2s  2p  -  2p3p 

•P'-'D 

2s  2p- 2s  3d 

aP°  -  aD 

2s  2p-  2s  3d 

aP“  -  aD 

2b* - 2p3d 

JP  -  aD° 

2s  2p  -  2s  3s 

aP°  -*S 

2s  2p  -  2s  3d 

>P°-*D 

2p»  -  2p3s 

*D-  *P° 

2s2p-2s3s 

ip».iS 

2s  2p  -  2s3s 

>P°-»S 

2pa-2s3p 

>D-'P° 

2sa-2s2p 

g'S  -  *P° 

2s2p-2pa 

aP°  -  aP 

2s2p-2pa 

aP° .  jp 

2s  2p  -  2pa 

2p° . ap 

2s  2p  -  2pa 

2pc .  ap 

2s2p-2pa 

2p° .  ap 

2s2p-2pa 

*P°  -  3P 

2sa-2s2p 

g'S  -  aP° 

2s  2p  -  2pa 

tp” .  ID 

SULFUR  XIV  (S,3+),  Z  =  16 
Ground  State  ls22s  2SI/2  (3  electrons) 
Ionization  Potential  5  703  600  cm  707.14  eV 


Configuration 

Term 

J  -J 

References 

lsa2s  -  Is2s3p 

g’S  -  aP°  7 

Vi  -Vi 

D6 

lsa2s  -  Is2s2p 

gaS  .  jp- 

Vi  -Vi 

D6 

lsa2s  -  Is2s2p 

g’S  -  4P° 

Vi  -Vi 

D6 

2p  -  5d 

aP°  -  JD 

Vi -Vi 

Fig 

2s  -  4p 

gaS  -  aP° 

Vi  -Vi 

Fig 

2p  -  4d 

aP° - aD 

Vi-Vi 

FI* 

2p  -4s 

2po  ,s 

Vi-Vi 

Fig 

2s  -  'p 

ga S  -  aP° 

Vi-Vi 

Fig 

2p-L  J 

«P°  -  aD 

Vi  -Vi 

Fig 

2p  -  3d 

aP’ .  aD 

Vi  -  Vi 

Fig 

2p  -  3s 

aP° - aS 

Vi  -Vi 

Fig 

2p  -  3s 

aP° - aS 

Vi  -  Vj 

Fig 

2s -2p 

gaS  -  »P“ 

-  Vi 

F3 

2s  -  2p 

gaS  -  aP° 

Vi  -  Vi 

F3 

207 


S  XV 


SULFUR  XV  (S14+),  7  =  16 
Ground  State  is*  ‘So  (2  electrons) 
Ionization  Potential  26  002  663  cm~‘;  3323.836  eV 


S  XVI 


Element 

Wavelenjth 

Intensity 

Muhipiet 

CoaftguralK.'i 

Term 

J-J 

References 

mm 

4.00  P 

Is*  - 1  s5p 

*'S-‘P° 

0-1 

K8 

PyiM 

4.104 

is*  -  Is4p 

f'S-'P" 

0  1 

D6 

Efffl  ■ 

4.299 

!»*-  !s3p 

g’S-'p- 

0-1 

D6 

5.039 

1  Is2p 

*‘S-‘P° 

0-1 

D6 

II: 

5.067 

Is*  -  ls2p 

g«s-»p‘ 

0-1 

Di 

S  XV 

5.099 

r 

I*1- Is2s 

g'y-» s 

J 

0-1 

DS 

SULFUR  XVI  (S‘5+),  Z  -  16 
Ground  State  Is  2Si/2  (1  electron) 
Ionization  Potential  28  182  535  cm  3494.10  eV 
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CHLORINE  I  (Cl«+),  Z  =  17 
Ground  State  ls*2s12p*3si3ps  ()7  electrons) 
Ionization  Potential  104  591.0  cm'1;  12.967  eV 


Cl  I 


Cl  I 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

Cl  I 

969.917 

10 

3p*  -  3p4('D)5s 

*2F-2D 

39-39 

R3 

Cl  I 

976  452 

i 

3p*  -  3p4(2P)8s 

*2F-0(0] 

39  -  V. 

R3 

Cl  I 

978.2*44 

13 

3p*  -  3p4('D)5s 

**!*•.  »D 

9.  -39 

R3 

Cl  I 

979  963 

1 

3p*  -  3p4(*P)7d 

*2F  •  2[2] 

39-99 

R3 

Cl  I 

9*0.5061 

3 

3p5  -  3p4(*P)6d 

*2F-o(2j 

39  -99 

R3 

Cl  I 

980.9191 

4 

3p*  -  3p4('D)3d 

**f-*p 

39-39 

R3 

Cl  I 

981 .879 

2 

3p*  -  3p4(*P)6d 

*2F-1[2] 

39-39 

R3 

Cl  I 

982.285 

2 

3p*  -  3p4(*P)6d 

**F  - 1  ]3] 

39-99 

R3 

Cl  I 

984.2864 

7 

3p*-3p4('S)4s 

**F-»S 

39-9. 

R3 

Cl  I 

984.3230 

& 

3p*-3p4(»P)6d 

*2P*-1]1] 

39-9. 

R3 

Cl  I 

984.939 

2 

3p5  -  3p4(aP)8s 

g*P°  -  0)0] 

■A  -9. 

R3 

Cl  I 

987.599 

1 

3p5-3p4(*P)8s 

^p'-nn 

9.  -59 

R3 

Cl  I 

987.885 

2 

3p5  -  3p4(3P)8s 

g2F  - 1  ]  1  ] 

9.-49 

R3 

Cl  I 

987.916 

1 

3p‘-3p4(,P)6d 

g*P"  -  2)3] 

39  -»9 

R3 

Cl  I 

988.410 

2 

3p5  -  3p4(*P)6d 

g*F  -  2)1) 

39-39 

R3 

Cl  I 

988  9436 

5 

3p5  -  3p4(*P)6d 

*2F-0(2] 

9.  29 

R3 

Cl  I 

989.484 

2 

3p5  -  3p4(‘D)3d 

g’F-’P 

9.-9. 

R3 

Cl  I 

989.6543 

4 

3ps  -  3p4(’P)6d 

g2Pc  -2]2] 

39-39 

R3 

Cl  I 

989.713 

1 

3?‘-3p4(1P)7s 

g'P°  -  0|0| 

39-59 

R3 

Cl  I 

990.4591 

5 

3p5-3p4(*P)6d 

g2P° - 1  [2| 

9.-% 

R3 

Cl  I 

990.629 

2 

3p‘  -  3p4(*P)6d 

ff*P*  •  2]  1 1 

39-59 

R3 

Cl  I 

991 .640 

2 

3p5-3p4(*P)6d 

**F-1]1] 

59  -  39 

R3 

Cl  I 

992.679 

1 

3p5  -  3p4(*P)7s 

*2F-1]1] 

39-59 

R3 

Cl  I 

992.9098 

8 

3p5 - 3p4(‘S)4s 

/;2P°  -  2S 

V 2-59 

R3 

Cl  I 

992.9470 

5 

i 

3ps  -  3p4(*P)6d 

gtD°  -ill) 

59  -  59 

R3 

Cl  I 

993.007 

2 

3p*  -  3p4(*P)7' 

ir2F-![l) 

39-39 

P3 

Cl  I 

994.1414 

3 

3p5-3p4(sP)5d 

g'P°  -  0[2J 

39-39 

R3 

Cl  I 

994.9965 

4 

3p5-3p4(,P)id 

g’P°  -  0|2| 

39-39 

R3 

Cl  I 

9%. 5402 

3 

3p‘  -  3p4(*P>5d 

^2P°  -  K2J 

39  -39 

R3 

Cl  I 

996.5591 

3 

3p5  -  3p4(,P)6d 

*2P°-2|0] 

59-59 

R3 

Cl  I 

997.1064 

4 

3ps  -  3p4(’P)6d 

g’P°  -2)1] 

■9-39 

R3 

Cl  I 

997.5099 

4 

3p*-3p4(>P)5d 

£2P°  - 1  ]  3) 

39-39 

R3 

Cl  I 

997.5375 

4 

3ps  -  3p4(’P)5d 

82P°-1|21 

39-39 

R3 

Cl  I 

998.294 

2 

3pi-3p4(,P)5d 

*2F-I]I] 

39-39 

R3 

Cl  I 

998  3723 

9 

3p5  -  3p4(’P)6d 

g*P°  -  2)2] 

9.-39 

R3 

Cl  I 

998.4319 

9 

3p5  -  3p4(’P)7s 

*’F-0]0] 

■9-9. 

R3 

Cl  I 

999.3638 

8 

3p5  -  3p4(’P)6d 

ysP°  -  2]  1  ] 

■9-9. 

R3 

Cl  I 

999.4929 

5 

3p5  -  3p4(’P)7s 

*?2P°  -  212] 

39-39 

R3 

Cl  I 

1000.113 

2 

3p5  -  3p4(’P)7s 

g2P°  -  2]2] 

39-39 

R3 

Cl  I 

1000.278 

2 

3p5  -  3p4(’P)5d 

s'  P°-l|l! 

39 -'9 

R3 

Cl  I 

1001.4491 

3 

3p5  -  3p4(sP)7s 

8zFI[I) 

■9  -'9 

R3 

Cl  I 

1002.3464 

20 

3ns  -  3p4(’P)5d 

g2P°  -  2[ 3] 

39-39 

R3 

Cl  1 

1002.8952 

3 

3p5  -  3p4(3P)5d 

g2F-210| 

39-9. 

R3 

Cl  I 

1003.191 

2 

3p5  -  3p4(2P)5d 

«2F-2|1] 

39-39 

R3 

Cl  I 

1003.8093 

5 

3p5  -  3p4  (3P)5d 

g'P”  -  0(21 

>9-39 

R3 

Cl  I 

1004.6776 

8 

3p5  -  3p4('D)3d 

**P°-2S 

39-9. 

R3 

Cl  I 

1005.956 

1 

3p5-3p'(,P)5d 

g’F -  2]  I J 

39-9. 

R3 

Cl  1 

1006.3957 

3 

3p5  -  3p4(*P)5d 

g2P°-l|2| 

9.-39 

R3 

Cl  I 

1006.495 

1 

3p5  -  3n4(3P)5d 

g2P° - 2]2) 

39-39 

R3 

Cl  I 

1007.1647 

8 

3p5  -  3p4(’P)5d 

*2F-I[I] 

9.-39 

R3 

Cl  I 

1007.3626 

3 

3p5-  3p4(’P)5d 

g*p°-  2|2) 

39  -39 

R3 

Cl  1 

1008  3859 

5 

3p5  -  3p4(3P)7s 

*2F-2]2] 

■9-39 

R3 

Cl  1 

1009  1857 

4 

3p5  -  3p4(’P)5d 

S2F  l]l] 

9.  -  9. 

R3 

Cl  I 

1011.8492 

10 

3p*  -  3p4(3P)5d 

g2P°  -  2]0] 

■9  -  % 

R3 

Cl  1 

1012.1505 

6 

3p5  -  3p4(’P)5d 

*2F-2[H 

■9-39 

R3 

Cl  I 

1013.6635 

30 

3p5-3p4('D)3d 

g2 P° - 2S 

9.-9. 

R3 

Cl  I 

1015.5139 

6 

3p5  -  3p4(’P)5d 

£2P°  -  2)2] 

■9-39 

R3 

Cl  I 

1016.3558 

3 

3p5  -  3d4(3P)6s 

g2P°  -0[0] 

39-9. 

R3 

Cl  1 

1019.3644 

4 

3ps  -  3p4(3P)6s 

*2F-1]1] 

39-59 

R3 

Cl  I 

1019.9400 

9 

3p5  -  3p4(’P)6s 

g2p°  1(11 

39-39 

R3 

209 


Cl  l 


Cl  i 
Cl  ! 

Cl  l 
Cl  I 

ci  i 

Cl  i 
ci  i 
ci  i 
ci  i 
ci  i 

ci  i 
Cl  I 
Cl  I 
Cl  I 
Cl  I 

Cl  I 
Cl  I 
Cl  I 
Cl  I 
Cl  I 

Cl  I 
Cl  I 

Cl  I 
Cl  I 
Cl  I 

Cl  I 
Cl  I 
Cl  I 
Cl  I 
Cl  I 


Cl  I 
Cl  I 
Cl  I 
Cl  I 
Cl  I 

Cl  I 
Cl  I 
Cl  I 
Cl  I 
Cl  I 

Cl  I 
Cl  I 


Cl  I 
Cl  I 
Cl  I 


Cl 

Cl 

Cl 

Cl 

Cl 


Ci  I 

Cl  I 
Cl  I 

Cl  I 

Cl  I 

Cl  I 
Cl  I 
Cl  I 
Cl  I 
Cl  I 

Cl  I 
Cl  I 
Cl  I 

C!  ! 
Cl  I 


1022.0478 
1022  4143 
1025.2821 
1025.5528 
1025.8444 

1027  1785 

1027  3386 
1028.1739 
1028.4075 

1028  61*2 

1029  2023 
1029.3432 

1030  8845 

1031  3486 
1031.5070 

1031.6704 

1035.2148 

1036.5734 

1037.5871 

1038.7779 

1040.3475 

1041.1480 

1041.7148 

1042.7793 

1043.9857 


1188  7743 
1201.3527 
1335  7257 
1 347  7397 
i 35 1.6568 


Cl  I 


3 

15 

7 
22 

8 

10 

15 

6 

8 

15 

3 

7 

10 

20 

15 

6 

30 

5 

27 

25 

30 

15 

4 

8 

7 


1051 .3787 

9 

1052.4631 

4 

1079.8821 

30 

1084.6671 

40 

IC85.I709 

40 

1085  3035 

45 

1088  062 

60 

1090.2706 

55 

1090.7386 

40 

1090  9815 

45 

1092.1287 

40 

1092.4366 

45 

1094.7686 

60 

1095.1483 

55 

1095.6619 

55 

1095.7971 

60 

1096.8098 

45 

1097.3692 

50 

1098.0682 

40 

1099.5230 

40 

1101.3381 

50 

1101.9362 

40 

1102.755 

40 

1103.069 

50 

1107.5282  1 

70 

1108.8113 

15 

1 1 10.2948 

60 

1132,8528 

45 

1133.9341 

50 

1135.3310 

50 

144.2909 

60 

145.3941 

30 

167  1479 

100 

179  2927 

250 

188  7515 

50 

130 

100 

250 

550 

350 


3p‘-  3p4(2PMd 
3pJ-  3p4(2F>4d 
3p5  -  3p«(aP)4d 
3ps  -  3p«(»P)6s 
3ps-3p«(»P)6s 

3p*  -  3p4(2P)4d 
3p‘  -  3p4(JP)4d 
3ps  ■  3p4(2P)4d 
3p‘-3pVP)6s 
3ps  -  3p4(JP)6s 

3p‘  -  3p4(2P)6s 
3ps  -  3p4(2P)4d 
3p»  -  3p4(2P)4d 
3ps  -  3p«(sP)4d 
3ps  •  3p4(2P)4d 

3ps-3p4(2P)4d 
3ps-3p4(2P)6s 
3p‘-3p4(2P)4d 
3ps-  3p4(2P)4d 
3ps-3p4(2P)4d 

3p5  -  3p4(aP)4d 
3pJ-3p4(2P)4d 
3ps  -  3p4(2P)4d 
3p‘-3p4(2P)4d 
3ps  -  3p4(2P)4d 

3ps-3p4(2P)4d 
3ps  •  3p4(sP)4d 
3ps-3p4(2P)5s 
3p5-3p4(2P>3d 
3p*  -  3p4(2P)5s 

3ps  3p4(>P)5s 
3p:  3p4(’P)  3d 
3p‘-3p4<2P)5s 
3PS  -  3p4(JP)5s 
3p5  •  3p4(3P)3d 

3p5  -  3p4(3P) 3d 
3p5  -  3p4(3P)3d 
3p5  -  3p4(3P)5s 
3ps-3p4(2P)3d 
3p5  -  3p*(3P)5s 

3p5.  3p4  >V)'is 

3p5  -  3p4(,P)3  j 
3p5-  3p4(2P)3d 
3p5-3p4(2P>3d 
3p5  -  3p4(2P)3d 


3p5 

3p5 

3ps 

3p5 

3p5 


-  3p4(2P)5s 
■3p4(2P)3d 
•  3p4(2P)3d 
3p4(2P)3d 
3p4(’P)3d 


3p5-3p4(2H3d 
3p5- 3p4(2P)3d 
3p5  -  3p4(2P)3d 
3p‘-3p4(2P)3d 
3p5  -  3p4(2P) 3d 

3ps  -  3p4 (3P> 3d 
3p!  -  3p4 (3P) 3d 
3ss3p5  -  3s  3p* 
3s23ps  -  3s  3p6 
3p5  - 3p4(,Di4s 

3ps  -  3p4('D)4s 
3p5  -  3p4(  'D)4s 
3p5  -  3p4(3P)4s 
3p5-3p4(2P)4s 
3p5  -  3p4(2P)4s 


g3P*  -  Of  2] 
g3P*  -  0|21 
S3P”  -  1 1 2] 

i'^-OlO) 

«2P*-  2|2] 

«2P"-I|2] 
g3P°-l[3] 
g3P*-I|li 
g3P*-2[2] 
g2P°  -  i|l) 

g2P‘  - 1 Ml 
g3P“  -  2|l| 
SJP°-0|2| 
g3P°  -  2|3) 

g3P°  -  2|0) 
g3P°-2|2) 
j?3P°  l|2J 
*3P”-I|I] 
g2P°-l|l| 

g2P°  -  2|IJ 
g2 P°  -  2|0J 
g3P”  2|l| 
g3P°  2|2| 
g2P°  •  2|2J 

83P"-2|I] 
g'P°  2|2| 
g2P°  -  0[0J 
g2pQ  3P 
g2p°  III] 

g’p°  III) 
g3P°  2F 
g2P  -  0|0] 

g2P°  2121 
g3P° - 4P 

g’P° - 2P 
gJ P°-4P 
g3P° -  2|2] 

g2P° . Jp 

S3P“  - 1 II ) 

S2P°I|I) 
g2P°  -  3D 
g2P° - 3D 
g2 P° - 4P 
g3P°  -  4F 

?2P°  -  2J2i 
,?3P°  -  4F 
l'2P‘ - 2P 
*3P‘  4P 
g2 P°  -  2D 

g2P°  -  4P 
S3P°-4F 
g3P°  -  4D 
g3P°  -  4D 
g2P°-40 

?2P°  -  4D 
k‘P°  -  4D 
g2P° - >S 
g'P° - 2S 
gz P° - 3D 

g2P° - »D 
g2P°  -  SD 
g3P° - 2P 
g2P° - 2P 
g2P“-3P 


J  J 

8 

*  Vi 

R3 

Vi-Vi 

R3 

Vi  -Vi 

R3 

Vi  -Vi 

R3 

Vi  -Vi 

R3 

%  -Vi 

R3 

Vi-Vi 

R3 

%  -Vi 

R3 

Vi  -Vi 

R3 

Vi  •  A 

R3 

Vi  -  Vi 

R3 

Vi  -  Vi 

R3 

Vi  -Vi 

R3 

Vi  -  Vi 

R3 

Vi  -s 

R3 

Vi -Vi 

R3 

■6  -  Vi 

R3 

-Vi 

R  3 

Vi  -  Vi 

R3 

Vi  -  Vi 

R3 

Vi  -  Vi 

R3 

Vi -Vi 

R3 

Vi -'6 

R3 

Vi  -Vi 

R3 

%  -34 

54  -  54 
54  -  34 
34-54 
34-34 
34  -54 

I  34  -34 
I  34  -34 
'54-54 
34-34 
34-34 

34  -  'A 

34-34 

34-34 

54-34 

■4  -  44 


R3 

R3 

R3 

R3 

R3 

R3 

R3 

R3 

R3 

R3 

R3 

R3 

R3 

R3 

R3 

R3 


Vi  -Vi 

R3 

Vi  -Vi 

R3 

Vi  -Vi 

R3 

Vi  -  Vi 

R3 

Vi  -Vi 

R3 

■A  -  Vi 

R3 

Vi-Vi 

R3 

'A  -  'A 

R3 

'A  -  Vi 

R3 

‘A  -  Vi 

R3 

'A  -  'A 

R.3 

Vi  -  Vi 

R3 

Vi  -  >6 

R3 

Vi-Vi 

R3 

Vi-Vi 

R3 

'A  -  Vi 

R3 

■A  -Vi 

R3 

Vi  -  Vi 

R3 

Vi -'A 

R3 

Vi-Vi 

R3 

Vi-Vi 

P3 

'A  -  Vi 

R3 

Vi  -  Vi 

K3 

Vi-Vi 

R3 

:A  *  Vi 

R3 

210 


ci  ii 


ci  i 


Klcueat 

Wtvelcnfih 

lalcstity 

Multipkt 

CcoJ  afursUoe 

Term 

J-J 

References 

a  I 

1363  4471 

600 

2 

3p»-3p4<’P)4s 
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CHLORINE  II  (Cl,+),  Z  =  17 
G'ound  State  ls22s*2p*3s*3j>4  :IPS  (16  electrons) 
Ionization  Potential  192  070  cm'1;  23.81  eV 
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*P*-*P 

I-I 

KlJ 

a  II 

1792.10 

400 

3*3p*  -  3»,3p4(*l>*)4p 

*P"-*P 

1-2 

KI3 

Cl  II 

Cl  II 

1797.91 

1 81 J .75 

10 

10 

3*3p*  -  3»13p*(*D'>)4p 
3p*(4S*)4p  -  3p»(1D*)6» 

*P"-*P 

*P-*D* 

0  1 

2-3 

KlJ 

KlJ 

Cl  II 

1814.43 

10 

3p*(4S*)4p  -  3p3(sD*)5» 

*P-*D* 

1-2 

Kl3 

Cl  II 

1815.16 

10 

3p*(4S*)4p  -  3p*(*D*)6j 

*P-  *D' 

0-1 

KlJ 

Cl  II 

1815.61 

10 

3p*(4S*)4p  -  3p*(*D*)6g 

»P- V 

I-I 

KlJ 

Cl  II 

1883.14 

300 

3s3p*  -  3*,3p*(*D,)4p 

*P* -*D 

2-3 

KlJ 

Cl  II 

1887.90 

10 

3$3p»-3«,3p*(*E*)4p 

*P* -*D 

2  2 

KlJ 

Cl  II 

1910.76 

10 

3«3p*-3«,3p*(*D*)4p 

*?•  *D 

I  -2 

KlJ 

Cl  II 

1923.35 

400 

3*3p*  -  3«*3p*(*JJ*)4p 

*P* - *D 

0  1 

KlJ 

CHLORINE  ffi  (Cl2+),  Z  =  17 
Ground  State  Is22s22pc3s23p3  4S5«  (15  electrons) 
Ionization  Potential  319  500  cm'1;  39.61  eV 


Element 

Wavelength 

Intensity 

Multipiet 

Configuration 

Term 

J-J 

Reference* 

a  iii 

406.27 

100 

3p*  -  3p*(*P)5s 

r*s‘-4P 

%-% 

B2I 

a  iii 

407.51 

:o 

3p*-3p*(3P)5s 

?'S*-4P 

B2I 

Cl  III 

411.16 

300 

3p*-3pJ(,P)4<l 

^S-.-P 

B2I 

Cl  III 

411.37 

400 

3p*  -  3p*(*P)4d 

g4S°  -  4P 

B2I 

Cl  III 

411.81 

400 

3p^  -  3p»(*P)4<l 

g*S° - 4P 

%-% 

B2I 

Cl  III 

415.20 

100 

3p*-3p»(’D>5s 

*D"  *D 

%  -% 

B2I 

Cl  III 

415.33 

100 

3p*-3p,(’D)5* 

*D*  -  *D 

%-% 

B2I 

a  iii 

421.77 

300 

3p*-3p*('D)4d 

*D*-*F 

B2I 

Cl  III 

421.99 

300 

3p*  -  3p,('D)4<l 

*D°-*F 

B2I 

Cl  III 

422.71 

100 

3p*  -  3p,(,D)4d 

,D°-*D 

B2I 

Cl  III 

433.66 

10 

3p5  -  3p»(’P)4d 

*D°-*D 

B2I 

Cl  III 

433.77 

10 

3ps  -  3p*  (*P)4<I 

*D°  -  *D 

B2I 

Cl  III 

441.40 

300 

3p>-3pVP)4d 

>D°  -  »F 

tt-9. 

B2I 

C!  Ill 

442.95 

200 

3p*-3p*(*P)4d 

*D°  -  *F 

B2I 

Cl  III 

457.17 

300 

3p*  -  3p,(,P)4d 

B2I 

Cl  III 

457.24 

200 

3p*  -  3p,(,P)40 

*P* -  *D 

B2I 

Cl  :n 

457.44 

10 

3p3  -  3p*(,P)4d 

>P"-*D 

B2I 

Cl  III 

552.91 

200b 

3p*  -  3p*(*D)3'J 

*D"-«p 

B2I 

Cl  III 

556.23 

600 

3 

3p>-3p,(,P)3d 

^"-‘P 

B2I 

Cl  ill 

556.6! 

700 

3 

3p*  -  3p,(,P)3d 

*4S"-4P 

%-% 

B2I 

Cl  III 

557.12 

700 

3 

3p>-3p*(sP)3d 

g*S°-*P 

%-% 

B2I 

Cl  III 

558.39 

100 

3p3-  3p,(,P)4s 

g*  S*-*P 

%  -% 

B2I 

Cl  II! 

560.64 

100 

3p*  -  3p*(,P)4» 

^S'-ip 

B2I 

C!  ill 

561 .53 

700 

5 

3p*  -  3p,('D)3d 

»D’  -  *F 

B2I 

Cl  III 

561.68 

700 

5 

3p»  -  3p*(1D)3d 

»D'-*F 

B2I 

Cl  III 

561 .74 

700 

5 

3p5-3p»(>D)3d 

»D°  -  *F 

B2I 

Cl  III 

564.29 

400 

3ps  -  3p,('D)3d 

*D°  -*D 

B2I 

Cl  III 

564.51 

200 

3p*  -  3p,('D)3d 

»D°-*D 

B2I 

Cl  III 

565.27 

300 

3pa-3p,('D)3d 

>D°  -  >D 

B2I 

Cl  III 

565.48 

400b 

3p*  -  3p*('D)3d 

*D°-  *D 

B2I 

Cl  III 

572.69 

400 

2 

3p»  -  3p*(*P)4? 

?4S* - 4P 

BI7 

Cl  III 

574.41 

300 

2 

3p«  -  3p,(,P)4s 

g4S'  -  4P 

Bl7 

Cl  III 

575.58 

300 

2 

3p»  -  3p,(,P)4s 

«4S"-4P 

B17 

Cl  in 

586.87 

400 

3p*  -  3p*('D)4s 

*D*  -  *D 

B2I 

Cl  III 

587.08 

300 

3p*  -  3pJ(‘D)4s 

*D°  -  *D 

B2I 

213 

525-206  0-73-15 


•fc.  ik&hl;  Ari^-A  ^ 


ci  hi 


a  m 


Element 

Wavelength 

Intensity 

l.uhiptel 

Configuration 

Term 

m 

References 

a  III 

587.30 

400 

3p*-3p,(lD)4s 

*D*  -  »D 

B21 

a  III 

591.12 

300 

6 

3p*  3p*(lD)3d 

jp*.tp 

B2I 

C  III 

591 .43 

400 

6 

3p*  •  3p*(,D)3d 

*P* - *P 

% 

B21 

Cl  ii- 

591.65 

400 

6 

3p*  -  3p*(*D)  3d 

lp*.jp 

Vh  -M. 

B21 

Cl  III 

591 .96 

200 

6 

3p*-  3p*(‘D)3d 

*P* -*P 

B21 

Cl  II. 

594.64 

400 

3p*  -  3p*(*P)3d 

»D°-*P 

% 

B2I 

Cl  III 

595.99 

300 

3p*  -  3p*  (*P)  3d 

>D°-»P 

% 

B2I 

Cl  III 

596.24 

400 

3p*  •  3p*(,P)3d 

*D’-*P 

% 

B2I 

Cl  III 

605.86 

100 

3p*  -  3p*(lD)3d 

% 

B2I 

Cl  III 

606.10 

200 

4 

3p*-3p»(»P)3d 

»D’-»D 

% 

B21 

Cl  III 

606.35 

500 

4 

3p*  -  3p*(*P)3d 

»D°  *D 

B2I 

Cl  III 

609.67 

400 

4 

3p3  -  3p,(-k')3d 

2D’ -  *D 

B21 

Cl  III 

609.90 

10 

4 

3p‘-3p*(sP)3d 

*D*  -  *D 

B21 

Cl  !I1 

619.03 

100 

3ps  -  3p*(*P)3d 

*D°  -  4P 

B2I 

Cl  III 

621.03 

300 

3p*  -  3p*(*P)4s 

*D°  -  *P 

%  ■% 

B21 

a  iii 

621.28 

400 

3pJ  -  3p*(*P)4s 

*D°  -  *P 

44-44 

B2< 

Cl  III 

623.77 

300 

3ps  -  3p*(,P)4s 

>D°  -  »p 

44  44 

B2I 

Cl  HI 

630.38 

100 

3p*  -  3p*(‘D)4s 

,P“-,D 

44-44 

B2I 

Cl  III 

63075 

100 

3p*  -3p*(‘D)4s 

»p« .  »d 

44-44 

B2I 

Cl  III 

631.01 

100 

3ps-3p‘(‘D)4s 

■P-’D 

44-44 

B2I 

Cl  III 

639.76 

100 

3p*  -  3p*(sP)3d 

jp».»p 

44-44 

B2I 

Cl  III 

640.93 

100 

V- V(»P)3d 

ipo-jp 

44  -44 

B2I 

Cl  III 

641.30 

100 

Jps-  3p*(*P)3d 

*p°-*p 

44-44 

B21 

Cl  III 

653.01 

200 

-  3p*(JP)3d 

2P°  -  *D 

44-44 

B2I 

Cl  III 

656.77 

200 

3p'  •  3p*  (*P)  3d 

jp».JD 

44-44 

B21 

Cl  III 

657.17 

200 

3ps  -  3p*(sP)3d 

44-44 

B21 

Cl  III 

669.95 

200 

3p*  -  3p*(*P)4s 

»P" . »p 

44  -44 

B2I 

Cl  III 

670.38 

300 

3p*  -  3p*(3P)4s 

*P° . *P 

44-44 

B21 

Cl  III 

673.13 

300 

3p*  -  3p’(JP)4s 

ap»_jp 

44-44 

B2I 

Cl  III 

673.60 

100 

3p*  -  3p*(JP)4s 

ap».»p 

44-44 

B21 

Cl  III 

746.86 

100 

3p*  -  3p’(’P)3d 

3D°  4D 

44-44 

B21 

Cl  III 

747.42 

100 

3p*-3p*(sP)3d 

2D°  -  4D 

44-44 

B  21 

Cl  III 

747.55 

100 

3pJ-  3p"(3P)3d 

2D°  -  4D 

44-44 

B21 

Cl  III 

930.94 

100 

3s 3p4  -  3s*3p,(3P)4p 

4P-4S° 

44-44 

Bl7 

Cl  III 

936.28 

100 

3s 3p4  -  3s,3p,(,P)4p 

4P-4S° 

44-44 

B17 

Cl  III 

939.31 

10 

3s3p4-3s*3p1(JP)4p 

4P  4S° 

44-44 

B17 

Cl  III 

943.22 

100 

3s3p4-3s*3p,(’P)4p 

4p  .  4p° 

44-44 

B17 

Cl  III 

946.97 

100 

3s3p4  -  3s,3p*(*P)4p 

4p  _  4p° 

44-44 

Bl7 

Cl  III 

948.72 

100 

3s3p4-3s*3p,(»P)4p 

4P  4P° 

44-44 

Bl7 

Cl  III 

953.40 

200 

3s3p4-  3s,3p,(5P)4p 

-  *P° 

44-44 

Bn 

Cl  III 

1005.28 

500 

1 

3s*3p5  -  3s  3p4 

?4S°  -  4P 

44-44 

Bl7 

Cl  II! 

1008.78 

600 

1 

3s»3p,-3s3p4 

i4S°-4P 

44-44 

Bl7 

Cl  in 

1015.02 

700 

1 

3s*  3p3  -  3s  3p4 

g4S° - 4P 

44-44 

B17 

Cl  III 

1683.18 

10 

3pa(3P) 3d  -  3p*(*P)4p 

4F  -  4S° 

44-44 

B21 

Cl  III 

1689.50 

100 

3ps(JP)3d-3p*(‘P)4p 

4F  -  4S“ 

44-44 

B21 

Cl  III 

1797.98 

200 

7 

3p,(*P)3d  -  3p,(,P)4p 

4F  -  4D° 

44-44 

B21 

Cl  III 

1808.51 

400 

7 

3p*(aP)3d  -  3p*(,P)4p 

4F  -  4D 

44-44 

B21 

Cl  III 

1810.26 

100 

7 

3p*(,P)3d  -  3pJ;,p)4p 

4F-4D° 

44-44 

B21 

Cl  III 

1817  73 

400 

7 

3p,(3P)3d  -  3p*(sP)4p 

4F  -  4D“ 

44-44 

B21 

Cl  III 

1822.50 

600 

7 

3p*(JP)3d  -  3p*(sP)4p 

4F  -  4D° 

44-44 

B21 

Cl  III 

1824.59 

300 

7 

3p,(*P)3d  -  3p*(sP)4p 

4F  -  4D° 

44-44 

B21 

Cl  III 

1828.40 

500 

7 

3p*(3P)3d  -  3ps(sP)4p 

4F  -  4D° 

44-44 

B21 

Cl  III 

1832.08 

400 

7 

3p* (3P) 3d  •  3p*(*P)4p 

4F  -  4D° 

44-44 

B21 

Cl  III 

1833.31 

400 

7 

3p*(3P)3d  -  3ps(*P)4p 

4F  -  4D° 

44-44 

B2I 

Cl  III 

1848.74 

10 

3p* (3P)3d  •  3p*(*P)4p 

4D  -  4S° 

44-44 

B21 

Cl  III 

1849.64 

10 

3p,(sP)3d  -  3p*(sP)4p 

‘D-’D" 

44-44 

B21 

Cl  III 

1852.11 

200 

3pJ(sP)3d-3p,(sP)4p 

4D-4S° 

44-44 

B2I 

Cl  III 

1880  10 

300 

3p3 (3P) 3d  -  3p*(sP)4p 

4D  -  *D° 

44-44 

B2I 

Cl  III 

1889.06 

10 

3p2(*P)4p  -  3p,(’D)5s 

’D° -*D 

44-44 

B21 

Cl  III 

1897.85 

300 

8 

3p*(3P)3d  -  3p*(3P)4p 

4D  -  4P° 

44-44 

B21 

Cl  III 

1901.61 

500 

8 

3p*  (3P)  3d  -  3p*(,P)4p 

4D  -  4P° 

44-44 

B2I 

Cl  III 

1912.90 

400 

8 

3ps(»P)3d-3p,(sP)4p 

4D  -  4P° 

44-44 

B21 

Cl  III 

1914.09 

300 

8 

3p3(3P) 3d  •  3p*(sP)4p 

4D  -  4P° 

44-44 

B21 

Cl  III 

1916.53 

400 

8 

3p*(’P)3d  -  3p*(sP)4p 

4D  -  4Pt‘ 

44-44 

B21 

Cl  III 

1917.87 

400 

8 

3p,(,P)3d  -  3p*(sP)4p 

4D  -  4P° 

44  44 

B21 

214 


Cl  III 


Ct  IV 


iv 


Fitment 

Wiveltefth 

Intensity  ;  Mnltylct 

Confijurslsoo 

Tan 

J-J 

References 

a  III 

1920.32 

1 

8 

3p*(*P)3d  -  3ps(*P)4p 

4D-4P* 

B2I 

Cl  III 

1979.46 

300 

3p*(3P)3d  -  3ps(sP)4p 

4D  -  4D* 

9. -■% 

B2I 

Cl  III 

19*3.61 

500 

3p,(*P)3d  -  3ps(sP)4p 

4D  -4D* 

Vt-Vt 

B2I 

Cl  V 


a  vi 


f 


Ekmeot 

Wsvekn*tA 

latem&xy 

lluhipkt 

CreOpintiae 

Term 

J-J 

Rdosswct 

Cl  V 

537.01 

400 

3s  3p*  -  3s3p(*P*)3d 

«p.«D* 

B2I 

C!  V 

537.46 

300 

3s  3p*  -  3s3p(*P*)3d 

4P  -  4D* 

35- V5 

Pit 

Cl  V 

538.03 

500 

3p  -  3d 

**P*-*D 

V.  35 

B17 

Cl  V 

538.68 

400 

3s  3p*  -  3s3p(*P*)3d 

4P  -  4D* 

35-35 

B2I 

Cl  V 

538.98 

300 

3s3p*-3s3p(*P*)3d 

4P  -  4D* 

35-35 

B2I 

Cl  V 

539.44 

10 

3s  3p*-  3s3p(*P*)3d 

4P-4JV 

35-35 

B21 

Cl  V 

541.28 

30C 

3s3p*  -  3s3p(*P*)3d 

4p.sp- 

35-35 

Pit 

Cl  V 

542.23 

800 

3s  3p*  -  3s3p(*P*)3d 

*P- 'P* 

35-35 

Pit 

Cl  V 

542.30 

600 

3p  -  3d 

^P*  -  *D 

%-35 

BI7 

Cl  V 

542  40 

300 

jp-30 

f’P*  -  *D 

35  -35 

B17 

Cl  V 

542.87 

3s  3p*  -  3s3p(*P*)3d 

4P-4P* 

35-35 

Pit 

Cl  V 

543.82 

100 

3s  3p*  -  3s3p(*P*)3d 

4P-4P" 

35-35 

Pit 

Cl  V 

545.11 

1000 

3s3p*  -  3s3p(*P*)3d 

4P-4P- 

35  35 

Pit 

Cl  V 

546.33 

3s3pa-3s3p(*P*}3d 

4P-4P' 

55  -35 

Pit 

Cl  V 

547.63 

1000 

3s3p*-3s3p(*Pc)3d 

4?-4P* 

55-55 

Pit 

Cl  V 

529.35 

300 

3s*  3p  -  3s  3p* 

f*P*  »P 

55-55 

Bl7 

Cl  V 

633.19 

k:i.« 

3s*3p  -  3s3p* 

*»P--*P 

55  -  55 

BI7 

Cl  V 

635.32 

13  - 

3s’3p  -  3s3pJ 

fsp-.sp 

55-55 

BI7 

Cl  V 

639.23 

300 

3s*3p-3s3p* 

^sp-.sp 

55-55 

B17 

Cl  V 

676.79 

300 

3s3p*-3p» 

4P-4S* 

55-55 

BI7 

Cl  V 

679.26 

300 

3s  3p*  -  3p* 

4P  -  4S° 

55-55 

Bl7 

Cl  V 

681.92 

400 

3s«3p-3s3p* 

55-55 

Bl7 

Cl  V 

683.17 

400 

3s3p»-3p» 

4P  -  4S’ 

55-55 

Bl7 

Cl  V 

688  93 

KTuh 

3s’3p  -  3s3p* 

P*-*S 

55-55 

B17 

Cl  V 

715.55 

3s  3p*  -  3p* 

*D  -  *P*  ? 

55-55 

F4 

Cl  V 

716.19 

3s  3p*  -  3p* 

rD-’P"  ? 

55-55 

F4 

Cl  V 

883.13 

3s*3p  -  3s3p* 

g*  P*-»D 

55-55 

Bl7 

Cl  V 

894.34 

3s*3p-3s3p* 

g*P°  -  »D 

55-55 

B17 

Cl  V 

894.91 

100 

3s*3p-3s3p* 

jf*P”  -  *D 

55-55 

Bl7 

a  v 

914.5 

3s3p*  -  3p* 

*D  -  *D°  ? 

B2 

CHLORINE  VI  (Cl5-),  Z  =  17 
Ground  State  lsJ2sa2pe3s2  'S0  (12  electrons) 
Ionization  Potential  (782  600)  cm-1;  [97.03]  eV 


Ekment 

Wavelength 

Intensity 

Multipkt 

Configuration 

Term 

m 

References 

Cl  VI 

194.80 

100 

3s3p  -  3s5d 

*P* -*D 

-  -  - 

1  -2 

P6 

Cl  VI 

195.23 

150 

3s3p  -  3s5d 

3P* . *D 

2-3 

IV, 

Cl  VI 

250 

3s3p-3s<ld 

JP"-3D 

0-1 

P6 

Cl  VI 

I:1m 

400 

3s3p -  3s 4d 

*P°  -  *D 

1-2 

P6 

Cl  VI 

243.21 

100 

3s3p  -  3s4d 

*P“  -  *D 

1-1 

P6 

Cl  VI 

243.85 

3s3p  -  3s4d 

*F*  -  *D 

2-3 

P6 

Cl  VI 

243.88 

150 

3s3p  -  3s4d 

sp“.JD 

2-2 

P6 

Cl  VI 

323.36 

■  1*1  !■  : 

3s  3p  -3s  4s 

sp» . ss 

0-1 

P6 

Cl  VI 

323.94 

3s3p  -  3s4s 

sp«.sS 

I  -  1 

P6 

Cl  VI 

325. 1£ 

3s3p-3s4s 

sp- . SS 

2-1 

P6 

Cl  VI 

399.94 

250 

3s5d-3s4f 

*D  -  *F° 

1-2 

P6 

Cl  VI 

399.96 

350 

3s3d  -  3s4f 

sD  sp» 

2-3 

P6 

Cl  VI 

400 

3s3d  -  3s4f 

*D-aF“ 

3-4 

P6 

Cl  VI 

250 

3s  3p  -  3s  3d 

*P*  -  *D 

P6 

Cl  VI 

551.99 

500 

3s  3p  -  3s  3d 

sp».sD 

1-2 

P6 

Cl  VI 

552.05 

100 

3s  3p- 3s  3d 

*P°  -  *D 

1-1 

P6 

Cl  VI 

555.49 

3s3p-3s3d 

*P°  -  >D 

2-3 

P6 

Cl  VI 

555.58 

3s 3p  -  3s  3d 

sr-»D 

2-2 

P6 

Cl  VI 

565.48 

3p*  -  3p3d 

sp .  sD« 

iflf  * 

Pl8 

Cl  VI 

566.63 

3p*  -  3p3d 

aP  -  »D° 

1  -2 

P18 
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WivelenjtJ) 


CHLORINE  VH  (CIe+),  Z  =  17 
Ground  State  ls’2s*2p«3s  «SW  (11  electrons) 
Ionization  Potential  921  051  cnr«:  114.193  eV 


X 


a  vn 


ci  vm 


CHLORINE  VIII  (Cl7+),  Z  =  17 
Ground  State  ls,2ss2p®  ‘So  (10  electrons) 
Ionization  Potential  2  809  100  cm1;  348.28  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  -  J 

References 

Cl  VIII 

39.462 

100 

2p* - 2p55d 

0-1 

EI7 

Ci  VIII 

39.655 

10 

2p* - 2p55d 

0-1 

CI  VIII 

41.636 

1 

2s*  2p*  -  2s2p*3p 

K’S-'r 

0-1 

h.l 

Cl  VIII 

42.16C 

10 

2s*2p*-2s2p,3p 

0-1 

Ei? 

Cl  VIII 

42.220 

200 

2p*  -  2p54d 

0-1 

EI7 

Cl  VIII 

42  430 

100 

2p* - 2p54d 

g‘S-%1%10 

0-1 

E17 

Cl  VIII 

44.361 

200b 

2p*  -  2p54s 

y'S-Vtl-A]0 

0-  1 

EI7 

Cl  VIII 

44.603 

200 

2p* - 2p54s 

s's-^r 

0-1 

Cl  VIII 

49.487 

700 

2p*  -  2p5  3d 

0-1 

EI7 

Cl  VIII 

50.074 

500 

2p,-2p53d 

g'S  -%[%]" 

0-1 

EI7 

CI  VIII 

50.700 

200 

2p'-2p53d 

0-1 

Cl  VIII 

58.673 

1000 

2p*-2ps3s 

*>S -%(%]• 

0-1 

EI7 

Cl  VIII 

59.191 

900 

2p‘ - 2p53s 

*'S -%[%]* 

0-1 

1 

EI7 
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et 


ci  ix 


CHLORINE  IX  (Cl#+),  Z  =  17 
Ground  State  ls*2s*2p*  (9  electrons) 

Ionization  Potential  3  226  700  cm-1;  400.05  eV 


Cl  X 


Eieacai 

Wavdn«tk 

latcosily 

Mttkiplet 

Coofiguf  Jtion 

Term 

J- J 

References 

ci  tx 

100 

2p*  -  2p43d 

g3P*  -  3D 

Ml -•h 

EI7 

a  ix 

120 

2p*  -  2p43d 

y’P'-’D 

Ml  -% 

EI7 

a  rx 

44.003 

2p*  -  2p4(!D)3d 

X’P’-X, 

Mr-Ml 

EI7 

a  ix 

44.088 

2p»-2p4CD)3d 

g2  P”-x, 

% 

EI7 

a  ix 

44.183 

230 

2p*  -  2p4(!D)3d 

g*p°-xt 

EI7 

a  ix 

44.267 

1 

2ps  -  2p4CD)3d 

g2P°-x, 

■6% 

F.I7 

a  ix 

44.361 

BTuTS  i 

2p‘-2p4CD)3d 

g’P'-X, 

*6  -Mi 

EI7 

a  ix 

44.330 

100 

2p*  -  2p4(‘D)3d 

g2P  -x5 

%  -Mi 

EI7 

a  ix 

43.112 

2p*  -  2p4(2P)3d 

*2P”  x, 

EI7 

a  ix 

43.261 

2ps  -  2p4(2P)3d 

g*P°  -  Xj 

%  -Mr 

EI7 

a  ix 

45.332 

100 

2ps  -  2p4(2P)3d 

g*r  -x. 

%-Mi 

El7 

a  ix 

45.378 

2p‘-2p4(3P)3d 

*2P°  -  x4 

M»-Mi 

El7 

Cl  IX 

45.  J% 

I 

2p*  -  2p4(3P)3d 

g’P’-X, 

%  -Mi 

EI7 

a  ix 

45.465 

10 

2p5  -  2p4(2P)3d 

*aP°  -  X5 

% 

EI7 

a  ix 

45.519 

200 

2p‘-2p4(3P)3d 

g*P°  -  x« 

%  -Mi 

EI7 

45.539 

2ps  -  2p4(3P)3d 

**p° -  X, 

Mi  -Mi 

EI7 

45.657 

100 

2p*  -  2p4(*P)3d 

g2P°-X, 

Mi  -  Mi 

EI7 

■fl  m 

45.745 

10 

2ps  -  2p4(2P)3d 

g2r  x5 

“6  -% 

EI7 

46.098 

100 

2s 2p*  -  2s2p*(2P°)3d 

3S  jp» 

Mi 

F.I7 

a  ix 

46.242 

10 

2s2p*-2s2ps(2P°)3d 

3s .  *p» 

*6  -% 

El7 

a  ix 

49.234 

100 

2ps  -  2p43s 

g2P”  -  2S 

Mi  -'k 

E!7 

a  ix 

49.568 

100 

2ps  -  2p43s 

*2POIS 

Mi  -  Mi 

EI7 

a  ix 

51.026 

400 

2ps  -  2p4(‘D)3s 

*SP0-4D 

Mi  -Mi 

El7 

a  ix 

51 .378 

300 

2ps  -  2p4(‘D)3s 

g2P°  -  *D 

Mi  -  Mi 

El7 

a  ix 

52.055 

200 

2p5  -  2p4(3P)3s 

g*r-*p 

%  -  M. 

EI7 

a  ix 

52.303 

2p‘-2p4(2P)3s 

*»P°-*I> 

Mi  -Mi 

F.I7 

a  ix 

52.426 

2p5  2p4(3P)3s 

*2P° . ip 

Mi -Mi 

F.I7 

a  ix 

52.677 

200 

2ps  -  2p4(*P)3i 

«*P°-‘P 

Mi-M. 

El7 

Cl  IX 

52.726 

300 

2ps-  2p4(3P)3s 

*2P°-4P 

Mi-Mi 

F.I7 

a  ix 

52.939 

10 

2ps-2p4(3P)3s 

«2P° - 4P 

Mi-% 

EI7 

a  ix 

52.959 

1 

2ps  -  2p4(2P)3s 

g2F°  -  4P 

■6  -  Mi 

EI7 

Cl  IX 

53.108 

1 

2p‘  -  2p4(*P)3s 

gJp°-4p 

■A -Mi 

EI7 

Cl  IX 

53.448 

10 

2s  2p*  -  2s2pI(,P”)3s 

2S-2P° 

Mi  -  Vi 

EI7 

a  ix 

53.696 

100 

2s2p*  -  2s2ps(2P°)3s 

2S  -  *P° 

Mi -Mi 

EI7 

Cl  IX 

180.71 

2s22p‘-2s2p* 

*JP°-2S 

Ml  -  Mi 

Dl 

Cl  IX 

185.26 

2s22p*-2s2p* 

*2P°-2S 

Mi  -  >/2 

D! 

CHLO'GNE  X  (Cl9+),  Z  =  17 
Ground  Stats  ls22s22p4  3P2  (8  electrons) 
Ionization  Potential  3  674  900  cm-1;  455.62  eV 


Hlemcnt  1  Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

±1 

Rv  'ererces 

Cl  X 

39.01 

250 

2p4-  2p3(2P°)3d 

g3P-  3D°  4 

o  * 

/.  ••  * 

Fi,K8 

Cl  X 

39  253 

:p4-2pr'JP  )3d 

g3P-3J>° 

2-3 

El  7 

Cl  X 

39  77 

2p4-2pVD°)3d 

g3P-3S°  7 

2  1 

F3.K8 

Cl  X 

39.956 

2p4  2p3(2D°)3d 

g3p-3p° 

2  : 

Cl7 

Cl  X 

2p4  -  2p3(2D°)3d 

?3p .  nr 

2-3 

EI7 
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ci  x 


a  xi 


hlement 

Wavelength 

Intensity 

Multiplel 

Co&figuraboa 

Tens 

l-l 

References 

Cl  X 

40  1 36 

1 

2p4-2p3(3D*)M 

t*?  >p* 

1  -2 

EI7 

Cl  X 

40  49 

250 

2o4  -  2p’(*P*)3d 

•D - *P*  7 

2-1 

F3.K8 

Cl  X 

40  660 

100 

2p4  -  2p»(,D*)3d 

■d  'r 

2-3 

EI7 

Cl  X 

40  994 

10 

2p4  -  2p*(,D,)3d 

'D  -  'D* 

2-2 

EI7 

Ci  X 

41  390 

100 

2p4-  2p3(4S‘)3<J 

g* P-*D* 

2-3 

EI7 

Cl  X 

41.589 

10 

2p4  -  2p*(4S“)  3«S 

r*P  3D' 

1-2 

EI7 

Cl  X 

44  36! 

200b 

2p4-2p*(*P*)3s 

g’P  3P*  ? 

2-2 

E!?  Ot% 

Cl  X 

45  396 

300b 

2p4  -  2p,(,D")3s 

g*P  *D* 

2-3 

EI7 

Cl  X 

45  431 

10 

2p4  -  2p3(3P°;  3s 

•D-'P* 

2  1 

EI7 

Cl  X 

45.626 

15 

2p4  -  2p,(*D*)3s 

r*P-*D* 

1-2 

EI7 

Cl  X 

46  476 

200 

2p4  -  2p,(*D*)3s 

•D  'D* 

2-2 

EI7 

Cl  X 

46.845 

100 

2p4  -2p’(4S‘)3i 

r*p  *s* 

2-1 

EI7 

Cl  X 

46  908 

10 

2p4-2pJ(*P*)3s 

■S-'P* 

0-1 

EI7 

Cl  X 

47.085 

15 

2p4  -  2p*(4S‘)3s 

l-l 

EI7 

Cl  X 

164.5 

2s*2p4-2s2p* 

*D-'P* 

2-1 

Dl 

Cl  X 

186  06 

25i2p4-2s2p‘ 

•S-'P* 

0-1 

FI6 

Cl  X 

201  50 

2s32p4-2s2p* 

**P  ->P* 

2-1 

Dl 

Cl  X 

203.80 

2s32p4-2s2p* 

g2 P-»P* 

10 

Dl 

Cl  X 

205  40 

2s*2p4-2s2p* 

R*P-’P* 

2-2 

Dl 

Cl  X 

206.02 

2s1 2p4  -  2s  2p* 

PP'P- 

1  1 

Dl 

Cl  X 

207  41 

2s32p4-2s2p* 

**P  -*P* 

0-1 

Dl 

Cl  X 

210.08 

2s2  2p4  -  2s  2p* 

«*P-»  P* 

1  -2 

Dl 

CHLORINE  XI  (CI,J+)<  Z  =  17 
Ground  State  ls22s22p3  4S?<2  (7  electrons) 
Ionization  Potential  4  268  WO  cmr1;  529.26  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configurator 

Trim 

J-i 

References 

Cl  XI 

36.29 

2p3  -  2p3(3P)Jd 

g4S“  4P 

34-34 

FI6 

Cl  XI 

36.67 

2p3  -  2p3(‘D)3d 

3D°  3F 

39  -34 

Fl6 

Cl  XI 

3' 05 

2p3  2p*(*P)3d 

3D°  -  3D 

34-39 

F;6 

Cl  XI 

4'  392 

10 

2p3-2p3(3P)3s 

g4S° - 4P 

34-34 

EI7 

CI  XI 

40.787 

10 

2p3-2p,(,P)3s 

3D°  -  3D 

34-34 

EI7 

Cl  XI 

162.83 

2s32ps-  2s  2p4 

«D“  -  3P 

34-34 

D2 

Cl  XI 

166  07 

2s1 2p3  -  2s  2p4 

*P°  .  *P 

34-34 

1)2 

Cl  XI 

166.63 

2s32p3-2s2p4 

3D°  -  3P 

34  -34 

D2 

Cl  XI 

177.00 

2s3  2p3  -  2s  2p4 

ip».ip 

9.-34 

D2 

Cl  XI 

177.% 

2s3  2p3  -  2s  2p4 

ip“.ip 

34-9. 

D2 

Cl  XI 

180  85 

2s32p3-2s2p4 

3P*-3P 

9i-34 

FI6 

Cl  XI 

181.84 

2s3  2p3  -  2s  2p4 

ipo  _  ip 

34-34 

D2 

Cl  XI 

190.03 

2s  2p*  •  2ps 

iD-ip* 

34-34 

Fi6 

Cl  XI 

190.94 

2s32p3-2s2p4 

3P°  3S 

34  -V, 

D2 

C!  XI 

192.06 

2s32p3-2s2p4 

3P”-»S 

34  34 

D2 

Cl  XI 

195.69 

2s2p4-2p5 

3D-*P° 

34-34 

FI6 

Cl  XI 

209.18 

2s3  2p3  -  2s  2p4 

3D°  -3D 

34-34 

1)2 

Cl  XI 

209.93 

2s3  2p3  -  2s  2p4 

3D°  -  3D 

34-34 

D2 

Cl  XI 

233.17 

2s32p3  -  2s  2p4 

ip- . ip 

34  -  34 

D2 

Cl  XI 

234  67 

2s3  2p3  ■  2s  2p4 

ip°  . 

34-34 

D2 

Cl  XI 

234.84 

2s3  2p3  -  2s  2p4 

g*S°  -  4P 

34-34 

D2 

Cl  X! 

237.42 

2s3  2p3  -2s  2p4 

g4S°  -4P 

34  -34 

D2 

Cl  XI 

242.76 

2s3  2p3  -  2s  2p4 

g4S°-‘P 

34-34 

D2 

H  He  l.i  Be  B  C  N  O  F  Nc  Na  Mg  .41  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Pe  Co  Nt  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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Ml  i'frt  muM ttM 


ci  xii 


CHLORINE  XII  IC1,,+) 
Ground  State  lsa2s*2p1  »P0  t6 
Ionization  Potential  4  774  700  cm' 


Q  XHI 


=  17 
electrons) 

;  591.97  eV 


Cl  XII 

a  xii 
a  xii 
a  xii 
a  xii 

a  xii 
ci  XI? 


- 


Hlcinenl 

Cl  XIII 
Cl  XIII 
Cl  XIII? 
Cl  XIII 
Cl  XIII 


Wavelength 

24  09 
24.29 
24.40 
24.79 
24.83 


Intensity 

50 
200 
50 
50 


Ground  State  lS'2S'2p  >PJ)t '(,  electron,) 
Ionization  Potential  5  296  700  cm-';  656.69  eV 

Multiple)  j 


Configuration 

r~  — 

2s2p--23  2p('»’"l4<l 

2s  2p*  -  2s2p('P°)4d 

2s2p’  -  2s2p(,P,)4<I 

2s* 2p  -  2$*4s 

*D  T" 

*P  >D° 

5P  -  'W 
g*  P°-*S 

References 

F3 

F3 

F3 

F3 

K8 

Q2-QQQ  Q2QQQ  G2QDQ  rr  II  22  22222  22222  22222  22222  22222  22222 


Cl  XIII 


Cl  XIV 


Element 

Wivelenflh 

Intensity 

Multiple' 

Confitmtioc 

Term  | 

J-l 

Relmiiccs 

CI  XIII 

24.86 

50 

2s 2p*  -  2s2p(*P‘)4d 

*P  •  *D* 

34  -34 

F3 

Cl  XIII 

24.97 

50 

2s  2p*  •  2s2p(*P*)4d 

*D-*F* 

34  -14 

F3 

Cl  XIII 

31.12 

250 

2s2p*-2s2p<‘P*)3d 

-D  -  *F* 

34  -14 

F3 

Cl  XIII 

31.24 

150 

2s  2p*  -  2s2p('P*)3d 

*C  -  *D* 

34-34 

F3 

CI  XIII 

31.35 

300 

2s*  2p-  2s*  3d 

**  r  •  *D 

34  -34 

F* 

CI  XIII 

31.44 

450 

2s*2p-2s*3d 

**P°  -  *D 

34  -34 

F3 

CI  XIII 

31.47 

2r  2p*  -  2s2p(*P”)3d 

4P  -  5D 

34  -14 

F9 

CI  XIII? 

31.60 

250 

F3 

Cl  XIII? 

32.05 

150 

F3 

CI  XIII 

32.32 

150 

2s  2p*  -  2s2p(3P")3d 

*P  -  *D' 

34  -34 

Fj 

CI  XIII 

32.43 

200 

2s  2p*  •  2s2p(3P")3d 

*P  -  *D" 

34  -34 

F3 

CI  XIII 

32.55 

200 

2s2p*-2s2p(*P‘)3d 

*D-*r 

34-34 

F3 

Cl  XIII 

33.04 

150 

2s  2p*  -  2s2p(*P*)3d 

*D  -  *D° 

34-34 

F3 

Cl  XIII 

33.87  ? 

2s*  2p  -  2s* 3s 

?*P“-*S 

34  -Vi 

Ks 

CI  XIII 

34.31 

200 

2s  2p*  -  2s2p(3P°)3d 

*P  -  *D°  ? 

34-34 

F3.K8 

CI  XIII 

34.44 

250 

2s  2p*  -  2s2p(*P°)3d 

*P  -  *D°  ? 

34-34 

F3.K8 

CI  XIII 

195.22 

2s*2p-2s2p* 

**P°  SP 

34-34 

FI6 

Cl  XIII 

19840 

2s*2p-2s2p* 

g‘P  -*P 

■4  -  34 

Fl6 

C!  XIII 

202.10 

2s* 2p  2s 2p* 

giP  . «p 

34  ■  34 

FI6 

CI  XIII 

205  47 

2s*2p  2s2p* 

**P°  -  *P 

34  -  'h 

Fl6 

CI  XIII 

209  81 

2s*2p-2s2p* 

g*P°-*S 

■4  -  'h 

Fl6 

CI  XIII 

217.77 

2s*2p-2s2p* 

gtp° . *s 

34  -‘4 

FI6 

CI  XIII 

22i .38 

2s  2p*  -  2p3 

4P-4S° 

■4-34 

FI6 

Cl  XIII 

224.60 

2s  2p*  -  2p3 

«p  .  45- 

34-34 

FI6 

n  xiii 

229.15 

2s  2p*  -  2p* 

4p  .  4S» 

34-34 

Fl6 

C!  XIII 

264.78 

2s*2p-2s2p* 

K*P°  *D 

34-34 

F16 

Cl  XIII 

277.17 

2s*2p-2s2p* 

?.p .»[) 

34-34 

FI6 

CI  XIII 

277.59 

2s*2p-2s2p* 

g*P°  -  *D 

34-34 

FI6 

ci  xiii 

290.7  ? 

2s 2p*  -  2p3 

*S  -  *P" 

■4  -  34 

K8 

□  XIII 

1 

302.24 

2s 2p* • 2p3 

*P .  ip» 

34-34 

F3 

Cl  XIII  1 

407.48 

2s2p*-2p3 

*P  -  *D° 

i  34  -34 

F3 

:i  xiii  | 

419  46 

2s  2p*  •  2p3 

*P  -  *D° 

34-34 

F3 

CHLORINE  XIV  (Cl13t),  Z  =  17 
Ground  State  Is2 2s2  'S0  (4  electrons) 
Ionization  Potential  6  047  200  cm1;  749.74  eV 


ement 

Wavelength 

Intensity 

Multiplet 

Configuration 

Te»m 

j  j 

References 

XIV 

18.63 

50 

2s2p-2s7d 

3p°  -  3d 

F3 

XIV 

19.58 

50 

2s2 .  -  2s6d 

3P°  -  3D 

F3 

XIV 

50 

2s2n  -  2s 5d 

3P°  -  3D 

F3 

XIV 

20.84 

50 

2p*  -  2p5d 

3P  -  3D 

F3 

xiv 

50 

2s  2p  -  2p4p 

3p° . ap 

F3 

XIV 

22.11 

50 

2s2p  -  2p4p 

3P°  -  3D 

F3 

XIV 

2237 

50 

2s 2p  -  2s 4d 

3F” - 3D 

1  -2 

F3 

XIV 

22.42 

2s 2p  -  2s 4d 

3P°  3 1) 

2-3 

F3 

xiv 

22.86 

2p* - 2p4d 

ap .  3j) 

F3 

XIV 

27.65 

250 

2s2p - 2p3p 

ap° . ap 

2-2 

F.3 

XIV 

27  88 

250 

2s  2p  -  2p3p 

3p»  -  3o 

2-3 

F3 

XIV 

28.12 

250 

2s* -  2s 3p 

K'S  -  'P“ 

■iBH 

F3 

XIV 

28.9  ? 

2s  2p  -  2p3p 

>p°-  >[) 

1  -2 

K8 

XIV 

350 

2s  2p  -2s  3d 

3P°  -  3D 

1  -2 

F3 

XIV 

29  52 

450 

2s  2p  -  2s  3d 

3P°-3n 

2-3 

F3 

ci  xiv 


a  xv 


Element 

Wsveleogth 

Intensity 

jJuitiple’ 

Configuration 

Term 

i -J 

References 

Cl  XIV 

30.00 

200 

2p*-2pM 

sp.sp* 

F3 

Cl  XIV 

30.07 

250 

3p*-2pM 

*P-*P* 

FJ 

Cl  XIV 

30.10 

150 

2p*-2p3d 

*P-*D* 

1-2 

F3 

Cl  XIV 

30.13 

350 

2p>  2p3d 

sp.SD* 

2-3 

F3 

Cl  XIV 

30.25 

2p*  -  2p3d 

'D-'F* 

2-3 

F3 

Cl  XIV 

30  90 

2s  2p  ■  2s  Jd 

•P*  -  *D 

1  -7 

F3 

Cl  XIV 

30.98 

2p*  -  2p3d 

•D-‘D' 

2-2 

F3 

Cl  XIV 

31.0  7 

i 

2s2p-2s3s 

*P*-*S 

2-1 

K* 

ci  xiv 

237.70 

2s*-2s2p 

0-1 

F3 

Cl  XIV 

276.13 

2s2p-2p* 

sp-.sp 

1  -2 

F16 

Cl  XIV 

2*4  31 

2s  2p  -  ?p* 

sp*.»p 

1  -1 

FI6 

Cl  XIV 

2*6.26 

2*2p-2p* 

*P*  -4P 

2-2 

F16 

a  xiv 

290.51 

2s2p-2p* 

lp-.»p 

1-0 

F16 

ci  x:v 

2r2p  -  2p* 

sp-.ip 

2-1 

FI6 

Cl  XIV 

1  458.39 

2s  2p  -  2p! 

■P-  >D 

1  -I 

F3 

Cl  XIV 

.  . . -  1 

460.8  7 

2i*  -  2s  2p 

i 

g'S-'F 

0-1 

Kt 

i 

CHLORINE  XV  (a»«+),  Z  =  17 
Ground  State  ls22s  *Siy2  (3  electrons) 
Ionization  Potential  6  528  300  cm1;  809.39  eV 


Element 

Wavelength 

Intensity 

MulUplet 

Configuration 

Term 

J 

J 

References 

Cl  XV 

17.10 

50 

2p-8d 

*P“ - *D 

39 

-39 

F3 

Cl  XV 

17.25 

50 

2s-6p 

g*S  -  JP“ 

9. 

-39 

F3 

Cl  XV 

17.46 

50 

2p  -  7d 

*P*  -  ’D 

39 

3s 

F3 

Cl  XV 

17.96 

50 

2p-6d 

*P"->D 

39 

-39 

F3 

Cl  XV 

18  13 

50 

2s  -  5p 

g2S  -  *P" 

•A 

-39 

F3 

Cl  XV 

18.99 

100 

2p-5d 

sp” .  iD 

39 

-39 

F3 

Cl  XV 

20.13 

150 

2s  -4p 

g*S  -  *P° 

■A 

-39 

F3 

Cl  XV 

21  10 

100 

2p-4d 

*P°  -  SD 

■A 

-39 

F3 

Cl  XV 

21.18 

150 

2p-4d 

*P*-*D 

39 

-39 

F3 

Cl  XV 

21.41 

50 

2p  -  4s 

*P° .  iS 

39 

-39 

F3 

Cl  XV 

26.66 

350 

2s  -  3p 

g'S-‘P° 

39 

-39 

F3 

Cl  XV 

26.67 

350 

2s -3p 

g*S  -  *P° 

39 

-39 

F3 

Cl  XV 

28.27 

300 

2p  -  3d 

sp”.«D 

39 

-39 

F3 

Cl  XV 

28.42 

450 

2p  -  3d 

ip°  - 

39 

-39 

F3 

Cl  XV 

28.S3 

200 

2p  -  3s 

»P* - »s 

39 

-39 

F3 

Cl  XV 

29  09 

200 

2p  -  3s 

*r-*s 

39 

-39 

F3 

Cl  XV 

383.96 

2s -2p 

g*  S  -  »P“ 

39 

-39 

F3 

Cl  XV 

415.50 

2s-2p 

*P° 

39 

-39 

F3 

224 


irt  i  iff  Tiwi  ii  -f -firltfa 


Cl  XVI 


CHLORINE  XVI  (Cl,s+),  Z  =  17 
Ground  State  ls:  ‘S0  (2  electrons) 
Ionization  Potential  29  507  950  cm'1;  3658.425  eV 


Cl  XVII 


Element 

Wavelength 

Intensity 

Muhjplet 

Configuration 

Venn 

].i 

RcfcrcD.cs 

Cl  XVI 

M 

It1- ls5p 

*‘S-*P* 

S-i 

KS 

Cl  XVI 

■ 

is1-  Is4p 

g'S-‘  P* 

mam 

KS 

Cl  XVI 

■  ■ 

Is*  -  l»3p 

«*S-*P* 

HI 

Kt> 

Cl  XVI 

1 

l 

Is*  - 1  s  2p 

g>s-‘r 

K« 

Cl  XVI 

I  1 

Is*  -  Is2p 

g‘s-*r 

0-1 

Xu 

Cl  XVI 

Is* -  ls2s 

g‘S-*S 

1 

KS 

CHLORINE  XVII  (Cll8+),  Z  =  17 
Ground  State  Is  2Si«  (1  electron) 
Ionization  Potential  31  829  006  cm  3946.19  eV 
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At 


ARGON,  Z  =  18 
Unclassified  Lines 


At  I 


Element 

- i 

Wavelength 

Iniea 

Ar 

26.30 

100 

Ar 

27.79 

50 

Ar 

27.90 

50 

Ar 

40.42 

50 

Ar 

40.64 

100 

Ar 

41.06 

50 

A. 

41.35 

150 

Ar 

43.42 

150 

Ar 

44.19 

100 

Ar 

44.79 

150 

Ar 

45.67 

150 

Ar 

46.26 

50 

Ar 

46.39 

100 

Ar 

46.53 

150 

Ar 

450.44 

80 

Ar 

465.02 

150 

Ar 

468.38 

80 

Ar 

470.57 

80 

Ar 

485.79 

60 

Ar 

486.60 

300 

Ar 

505.45 

60 

Ar 

539.79 

50 

Ar 

618.63 

200 

Ar 

631.68 

60 

Ar 

649.03 

50 

Ar 

664.93 

50 

Ar 

684.81 

100 

Ar 

701.11 

150 

Ar 

716.42 

10 

Ar 

720.94 

10 

Ar 

783.14 

250 

Ar 

783.65 

120 

Ar 

804.59 

60 

Ar 

820  98 

50 

Ar 

845.68 

150 

Ar 

893.50 

50 

Ar 

904.89 

80 

ftloluplet 


Configuration 


Term 


J  -  J  |  Reference* 


i  n 

Fi< 

Fl< 

FU 


F16 

Fl6 

Fl6 

F16 

F16 

Fl6 

Fl6 

Fl6 

F16 

S6 

S6 

S6 

S6 

S6 

S6 

S6 

S6 

S6 

S6 

S6 

S6 

S6 

S6 

St 

S6 

S6 

S6 

S6 

S6 

S6 

S6 

S6 


ARGON  I  (Ar°+),  Z  =  18 
Ground  State  ls22s22p83s23p8  ‘So  (18  electrons) 
Ionization  Potential  127  109.9  cm’1;  15.759  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

ra 

References 

Ar  1 

806.88 

80 

3p*  -  3p‘(,P°)8s 

«’S -%[%]' 

BHI 

B31 

Ar  I 

807.22 

3p*  -  3ps(*P°)7s 

g'S-MtCAf 

0- 1 

B31 

Ar  I 

3p*  -  3p5(,P°)6d 

0-1 

B31 

Ar  I 

80 

3p*  -  3p‘(*P°)6d 

g'S-fcPfcl* 

0- 1 

B31 

Ar  I 

816.23 

3p*  -  3p‘(1P°)5d 

*‘S -%[%]• 

0-1 

B3I 

226 


At  II 


Element 

-  ' 

W*veiea*t h 

lntco*siy 

Ar  I 

816.47 

160 

Ar  I 

820.13 

10 

Ar  I 

825  346 

40 

Ar  I 

826.364 

80 

Ar  I 

834.392 

240 

Ar  I 

835.00 

240 

Ar  I 

842.81 

80 

Ar  I 

866.80 

200 

Ar  1 

369.75 

100 

Ar  ! 

876.06 

200 

Ar  i 

5 IV.  20 

120 

Ar  I 

894.31 

200 

Ar  I 

1048.22 

1000 

Ar  I 

1066.66 

750 

J  -  J  Reference* 


3p*  -  SpM’P*)?! 

3p*  -  3p*(*P*)5d 

3p*  -  3p*(’P*)6s 

g's-vimr 

3p*  -  3p‘(*P*)4d 

g’s-m^r 

3p*  -  3p‘(*P*)4d 

3p‘-3p*(*P*)6j 

*'S-*[*r 

3p*  -  3p‘(*P*)4d 

«'S-34[Mil* 

3p«  -  3p»(*P*)3d 

«'S-5i[%r 

3p*  -  3p*(’P*)5s 

«'S- VilVt]* 

3p*-3p‘i‘r)3d 

f*S -*[%]* 

3p*  •  3p‘(*P*)5s 

*'S-*f*r 

3p*-3p»(‘P*)3d 

f'S-fcj'Aj* 

3p*  -  3p*(,P*)4s 

j's-M'sr 

3p*  -  3p‘(,P°)4s 

**s-%i%r 

ARGON  II  (Ar1+),  Z  =  18 
Ground  State  is*2s*2p83sl3p5  *PS/2  (17  electrons) 
Ionization  Potential  222  848.2  cm  1.  27.629  eV 


Ar  II 


At  II 


Eksscat 

Wavckactk 

Intensity 

tiakipfct 

CoofifuraUoe 

Term 

J-J 

References 

Ar  U 

$24.6803  tt 

450 

3p*  -  3p4(3P)4d 

Stp-.sp 

34-35 

Ml6 

Ar  II 

$26.4969  tt 

210 

3p*-3p4(3P)<d 

£*P*-3  P 

34-34 

Ml6 

Ar  II 

52S.4511  tt 

30 

3p*  -  3p4(3P)4d 

J?*P-  3P 

34  -  34 

Ml6 

Ar  II 

$30.4964  tt 

450 

3p*  -  3p4(*P)4d 

*’P*-*P 

34-34 

MI6 

Ar  11 

$33.0794  tt 

30 

3p‘  -  3p4(*P)4d 

z'r  *f 

34-34 

MU 

Ar  II 

$35.0711  tt 

15 

3p»  •  3p4(*P)4d 

*3p“-4p 

34-34 

Ml6 

Ar  II 

537.1396  tt 

150 

3p‘-3p4(3P)4d 

?3p--4p 

34-34 

MI6 

Ar  II 

537.4193  tt 

30 

3p*-3p4(3P)4d 

£3P*  -  4F 

34-34 

M16 

Ar  II 

$40.8066  tt 

30 

3p*-3p>i3P)4d 

«3P*-4F 

34-34 

MI6 

Ar  II 

$41.3019  tt 

60 

3p‘-3p4(»P)4d 

s’P*-4P 

34-34 

Mi6 

Ar  II 

$42.9123  it 

300 

3ps  -  3p4(*P)4d 

g*P°  -  4D 

34-34 

Ml6 

Ar  n 

$43.2032  tt 

450 

3p‘-3p4('D)3d 

S3P*  -  *s 

34-34 

M16 

Ar  II 

$<3.$08 

20 

3p‘-3p4(3P)4d 

g*P°  -4D 

34-34 

MU.MlS 

Ar  II 

$43,730$  tt 

270 

3p*  -  3p4(-1P)5s 

?3P“-3P 

34-34 

Ml6 

Ar  II 

$<6.1768  tt 

240 

3p*-3p4(3P)5s 

8*P*-*P 

34-34 

MI6 

Ar  II 

547.1650  tt 

270 

3p‘-3p4(3P)4d 

g3P“  -  4D 

34-34 

M16 

Ar  II 

'J7.4605  tt 

360 

3p‘-3p4(*D)3d 

«*P*-*S 

34  -34 

Ml6 

Ar  II 

$47.9960  tt 

120 

3p*-3p4(*P)5s 

?sp".ip 

34-34 

M16 

Ar  II 

548.7808  st 

210 

3ps-3p4(»P)5s 

g'p’-'p 

34-34 

M16 

Ar  II 

$50.4810  st 

120 

3p‘-3p4(*P)5s 

glp-.lp 

34-34 

M.6 

Ar  II 

$50,904$  tt 

30 

3p‘-3p4(3P)5s 

*3P”-4P 

34-34 

M16 

Ar  II 

553.1263  it 

60 

3p‘-3p4(*P)5s 

^P".4P 

34-34 

M16 

Ar  II 

555.7659  tt 

90 

3p‘  -  3p4(*S)3d 

?3P“-3D 

34-34 

Ml6 

Ar  II 

$$6.8169  tt 

360 

3ps  -  3p4(‘S)3d 

**!>•- *D 

34-34 

M16 

Ar  II 

560.2232  st 

270 

3p‘-3p4('S)3d 

g3P° - 3D 

34-34 

MU 

Ar  n 

572.0136  st 

270 

11 

3ps  -  3p4(‘D)3d 

£3P”  .  2p 

34-34 

Ml. 

Ar  II 

573.3619  st 

360 

11 

3p5  -  3p4(‘D)3d 

*3P°-3P 

34-34 

Ml6 

Ar  II 

576.7364  tt 

300 

11 

3p‘-3p4('D)3d 

g*r-*p 

34-34 

M16 

Ar  II 

578.1071  tt 

270 

11 

3p‘-3p4(‘D)3d 

g*  p*-*p 

34-34 

MI6 

Ar  II 

578.6043  st 

270 

10 

3p*  -  3p4(‘D)3d 

*3F-3D 

34-34 

MI6 

Ar  II 

580.2631  tt 

360 

10 

3ps-3p4('D)3d 

g*P° - 3D 

34-34 

MU 

Ar  II 

583.4371  tl 

300 

10 

3p‘-3p4(‘D)3d 

g3P° - 3D 

34-34 

MU 

Ar  II 

597.7000  st 

360 

9 

3ps  -  3p4('S)4s 

8*P*-*S 

34-34 

MI6 

Ar  II 

602.8584  st 

300 

9 

3p‘-3p4('S)4s 

g3P° - 3S 

34-34 

MU 

Ar  II 

612.3715  it 

300 

3ps  -  3p4('D)3d 

?SP“-3F 

34-34 

MI6 

Ar  II 

661 .8689  st 

540 

8 

3p5  -  3p4(*P)3d 

g 3P° - *D 

34-34 

MU 

Ar  II 

664.5622  st 

300 

8 

3ps  -  3p4(3P)3d 

g *P°  -  3D 

34-34 

MI6 

Ar  II 

666.0108  tt 

450 

7 

3p5  -  3p4(,P)3d 

g*p°  3f 

34-34 

MU 

Ar  II 

670.9455  it 

600 

8 

3p5  •  3p4(,P)3d 

g2P°  -  *D 

34-34 

MI6 

Ar  II 

671.8513  st 

900 

6 

3ps  -  3p4('D)4s 

f'P’-MJ 

34-34 

MU 

Ar  II 

672.8562  it 

240 

6 

3p‘-3p4('D)4s 

g2P°  -  »D 

34-34 

MI6 

Ar  II 

676.2424  st 

360 

3p5  -  3p4(3P)3d 

Jf*P*-4P 

34-34 

M16 

Ar  II 

677.9518  st 

300 

3p*  -  3p4(3P)3d 

gSp-.-p 

34-34 

MU 

Ar  II 

679.2183  st 

300 

3p*-3p4(3P)3d 

g*  P°-4P 

34-34 

Ml6 

Ar  II 

679.4005  st 

450 

6 

3ps  -  3p4('D)4s 

£*P° - *D 

34-34 

MU 

Ar  II 

686.4883  st 

180 

3p5  -  3p4(’P)3d 

*3P°-»P 

34-34 

MI6 

Ar  II 

691.0373  st 

150 

3p5  -  3p4(3P)3d 

Jf’P'-*P 

34-  34 

MU 

Ar  II 

693.3018  tt 

180 

3p5  -  3p4(3P)3d 

g'  P°-3P 

34-34 

M16 

Ar  II 

697.4890  st 

150 

5 

3p5  -  3p4(3P)3d 

*3P“-4F 

34-34 

MU 

Ar  II 

697.9418  st 

180 

3p5  -  3p4(’P)3d 

g*p° .  »p 

34-34 

MI6 

Ar  II 

698.7745  st 

270 

5 

3p5  -  3p4(3F)3d 

g*  P°-4F 

34-34 

Mu 

Ar  II 

704.5237  st 

270 

5 

3p5  -  3p4(3P)3d 

Jf*P*-4F 

34  -34 

MI6 

Ar  II 

718.0898  st 

450 

4 

3ps  -  3p4(3P)4s 

8*1" -*P 

34  -  34 

MU 

Ar  II 

723.3605  st 

900 

4 

3p*  -  3p4(3P)4s 

g*P° - 3P 

34  -34 

MU 

Ar  II 

725.5485  tt 

540 

4 

3ps  -  3p4(’P)4s 

g*P°-*P 

34-34 

MI6 

Ar  II 

730.9297  tt 

360 

4 

3ps-  3p4(3P)4s 

g*P° - 2P 

34-34 

MU. 

Ar  II 

737.4537  st 

60 

3 

3p5  -  3p4(3P)4s 

g*r-*p 

34-34 

MI6 

Ar  II 

740.2691  st 

450 

3 

3p5  -  3p4(*P)4s 

gtp°  .  4p 

34-34 

M!6 

Ai  !I 

744.9247  st 

450 

3 

3p5  -  3p4(3P)4s 

J?3P“  -  "P 

34-34 

MI6 

Ar  II 

745.3222  st 

360 

3 

3p£  -  3p4(3P)4s 

,?3P°-4P 

34-34 

MI6 

Ar  II 

748.1982  st 

2'0 

3 

3p‘-  3p-'f3P)4s 

g*P° ■ 4P 

34-34 

MU 

Ar  II 

753.3654  st 

15 

2 

3p5  -  3p4(3P)3d 

tf3P° -4D 

34  -  34 

MI6 

Ar  II 

754.8239 

210 

2 

3p5  -  3p4(3P)3d 

g*P*  - 4D 

34-34 

Mt6 

Ar  II 

761.5791  st 

60 

2 

3p5  -  3p4(3P)3d 

g*P° - 4D 

34-34 

MU 

Ar  II 

762.2000  st 

180 

2 

3p5-  3p4(3P)3d 

g2P° - 4D 

34-34 

MI6 

228 


Wavelength  Intensity  Multiple! 


Configuration 


919.7810  st 
932.0537  at 


1268.483 

1280.225 

1282.620 

1284.793 


Ar 

11 

1348.751 

Ar 

li 

1351.331 

Ar 

II 

1354  915 

Ar 

II 

1357.435 

Ar 

ii 

1360.735 

Ar 

II 

1363.032 

Ar 

ii 

1376.106 

Ar 

II 

1376.956 

Ar 

II 

1377.211 

Ar 

ii 

1377.442 

Ar 

ii 

1379.378 

Ar 

ii 

1379.884 

Ar 

l» 

li 

1380.728 

Ar 

II 

1382.228 

Ar 

ii 

1382.770 

Ar 

H 

1396.231 

Ar 

II 

1451.879 

Ar 

II 

1455.484 

Ar 

II 

1459.878 

Ar 

II 

1463.155 

Ar 

II 

1464.176 

Ar 

II 

1465.153 

Ar 

II 

1474.537 

Ar 

II 

1544.177 

Ar 

ii 

1544.711 

Ar 

ii 

1547.356 

Ar 

II 

1557  305 

Ar 

II 

1559  072 

Ar 

II 

1560.191 

Ar 

II 

1562.442 

Ar 

ii 

1563.043 

Ar 

II 

1565.377 

Ar 

li 

1566.811 

Ar 

ii 

1567.987 

Ar 

II 

1571.391 

Ar 

II 

1574.401 

Ar 

II 

1574.993 

Ar 

li 

1575.815 

Ar 

II 

1576.898 

Ar 

ii 

1578.812 

Ar 

ii 

1580.770 

Ar 

II 

1580.960 

Ar 

II 

1583.833 

Ar 

ii 

1586.261 

Ar 

ii 

1589.465 

Ar 

II 

1590.233 

Ar 

II 

1591 .939 

Ar 

li 

1593.587 

Ar 

li 

1594.799 

Ar 

ii 

1595.737 

Ar 

II 

1596.151 

Ar 

li 

1598.575 

Ar 

II 

1598.722 

Ar 

II 

1598.880 

Ar 

II 

1599.130 

Ar 

n 

1599.607 

Ar 

II 

1600  133 

525 

-20S  O  - 

73  ■  t« 

3sJ3p*-3i3p* 


3p4(3P)3d  -  3p4(*P)6f 
3p4(*P)3d  -  3p4(’P)6f 

3p4(’P)3d  -  3p4t*P)6f 
3p4(’P)3d  -  3p4(’P)6f 
3p4(*P)4t  -  3p4(’P)6f 
3p4f’P)3d  -  3p4(’P)5f 
3p4(*P)3d  -  3p4(*P)5f 


3p4(*P)3d 

3p4(3P)3d 

3p4(’P)3d 

3p4(*P)3d 

3p4(*P)3d 

3p4(’P)3d 

3p4(*P)3d 

3p4(*P)3d 

3p4('P)3d 

3p4(sP)3d 

3p4(’P)3d 

3p4(3P)3d 

3p4(’P)3d 

3p4(*P)3d 

3p4(3P)3d 


3p4(*P)5f 

3p4(’P)5f 

3p4(’P)5f 

3p4(’P)5f 

3p4(’P)5f 

3p4(’P)5f 

3p4(>P)5f 

3p4(JP)5f 

3p4(’P)5f 

3p4(*P)5f 

3p4(*P)5f 

3p4(3P)5f 

3p4(*P)5f 

3p4(3P)7f 

3p4(*P)6f 


3p4(*P)3d  -  3p4(*P)6f 
3p4(3P)3d-3p4(3P)6f 
3p4(*P)3d  -  3p4(*P)6f 
3p4(3P)3d  -  3p4(*P)6f 
3p4(*P)3d  -3p4(*P)6f 

3p4(*P)3d  -  3p4(3P)6f 
3p4('D)3d  -  3p4('D)5f 
3p4(‘D)3d-3p4('D)5f 
3s3p‘-3s,3p4(‘D)4p 
3p4(*P)3d  -3p4('D)4f 

3p4(sP)3d  -  3p4(*P)4f 
3s3p‘-3s’3p4('D)4p 
3p4(3P)3d  -  3p4(3P)4f 
3p4(*P)3d  •  3p4(3P)4f 
3p4(3P)3d-3p4('D)4f 

3p4(*P)3d  -3p4(sP)4f 
3p4(3P)3d-3p4(3P)4f 
3p4(3P)3d-3p4(3P)4f 
3p4(*?)3d  -  3p4(3P)5f 
3s3p* -3s,3p4(,D)4p 


3p4 (*P)3d 
3p4("P)3d 
3p4(*P)3d 
3p4  (*P)  3d 
3p4{3P)3d 

3p4(3P)3d 
3p4(3P) 3d 
3p4(3P)3d 
3p4(,'r,)3d 
3p4(3P) 3d 

3p4(3P)3d 
3p4(*P)  3d 
3p4(3P)3d 
3p4(*P)3d 
3p4(3P)  3d 

3p4(3P)3d 
3p4(3P)  3d 
3p4(*P)3d 
3p4(3P)3d 
3p4(3P)3d 


3p4(3P)4f 
3p4  (*P)5f 
3p4(3P)4f 
3p4(3P)5f 
3p4(‘D)4f 

3p4(3P)5f 

3p4(3P)5f 

3p4(3P)5f 

3p4(*P)5f 

3p4(*P)4f 

3p4(3P)5f 

3p4(*P)4f 

3p4(*P)4f 

3p4(3P)4f 

3p4(3P)4f 

3p4(3P)4f 

3p4(»P)4f 

3p4(3P)4f 

3p4t*P)4f 

3p4(*P)4f 


MI6.M14 

MI6.MI4 

S23 

M.4.M15 

MM.MIS 

MM  M15 
MI4.MI5 
S23 

M14.M15 

Mm.Mis 

MM.MIS 

Mm.Mis 

Mm.Mis 

MM.MIS 

Mm.Mis 

Mm.Mis 

MI4.M1S 

MM.MIS 


Ar  II 


Ar  II 


1  -  J  Refereoce* 


Ar  II 


Ar  III 


Fie  meal 

Wavelength 

Intensity 

Multiplel 

Configuration 

Term 

j  -  j 

References 

Ar  II 

1879.790 

200 

3p-(*P)3J-3p4(’P)4t 

4F  -  1131° 

% 

Mu.MU 

Ar  11 

1886.386 

400 

3p4(*P)3o  3p4(3P)4f 

4F  - 1141 

*  -  IA 

MU, MlJ 

Ar  H 

1887.42 

30 

3p4(’P) 3d  -  3p4(’P)4f 

♦F-  l|2|° 

7 

ft  -ft 

S23 

Ar  11 

1888  782 

400 

3p4(3P)3d  -  3p4(’P14f 

4F  - 1  [3| 

•ft  -ft 

Mu, MU 

Ar  II 

1889.029 

600 

3p4(*P)3d  -  3p4(*P)4f 

*F-2|5| 

ft  -  "ft 

Mu, Mis 

Ar  II 

1897.352 

50 

3p4(3P)3d  -  3p4(*P)4f 

4F  -  l|2|J 

•ft-ft 

Mu.MU 

Ar  II 

1898  36 

15 

3p4(*P)3d  -  3p4(1D)5p 

>D-3F 

7 

ft-f. 

S23 

Ar  II 

1899.287 

100 

3p4(3P)4p-3p4(3P)6d 

«p*  ,*n 

9 

*  -ft 

Mu.MU 

Ai  II 

1899.847 

100 

3p4(3P)3d  -  3p4(*P)4f 

4F  -  2|4|" 

•ft  -ft 

Mu.MU 

Ar  II 

1900.638 

400 

3p4(*P)3d-3?4(1P)4f 

4F  -  2|4|” 

•ft -ft 

Mu.MU 

Ar  II 

1907.988 

400 

3p4t*P)3d  -  3p4(3P)4t 

4F-2|5|* 

•ft 

Mu.MU 

Ar  II 

1909.5689  ST 

50 

3s3p*-3s33p4(,P)4o 

»s  -  »s- 

•A  -  *A 

H4.Mu.MU 

Ar  II 

’.911.053 

50 

3s  3p*  -  3s33p4(*P)4p 

»S-4S° 

Mi  -8k 

Mu.MU 

Ar  II 

1917.79 

30 

3p4(3P)4p  -  3p4(3P)6d 

4D°  -  3F 

> 

•ft  -ft 

S23 

Ar  II 

1919  199 

300 

3p4(»P)3d-3p4(*P)4f 

4F  -  2|4|° 

•ft  -  % 

Mu.MU 

Ar  31 

1920  007 

200 

3p4(*P)3d  -  3p4(3P)4f 

4F  -  2|4]° 

%  -M. 

Mu.MlS 

Ar  II 

1927.19 

10 

3p4(*P)3d  -  3p4(*P)4f 

4F  -  2|2|° 

7 

•ft -•ft 

S23 

Ar  II 

1931.419 

100 

3p4(3P)3d  -  3 p4(*P)4f 

♦F-zpr 

■A  -  Mi 

Mu.MlS 

Ar  II 

1932.230 

200 

3p4(*P) 3d  -  3p4(3P)4f 

4F  -  2(3]° 

•ft -ft 

Mu.MU 

Ar  II 

1933.694 

200 

3p4(*P)3d-3p4(3P)4f 

4F-2[4r 

Mi  -  Mi 

Mu.MU 

Ar  II 

1937.041 

100 

3p4(*P) 3d  -  3p4(*P)4f 

4F-2|2|0 

•ft  -  •ft 

Mu.MlS 

Ar  II 

1941  0724  ST 

300 

13 

3s 3p*  -  3s*3p4(3P)4p 

»S  -  >P° 

•ft -•ft 

H4.MU.MU 

Ar  II 

1942.13 

30 

3p4(*P) 3d  -  3p4(3P)4f 

4F  -  2|3|° 

7 

•ft  -ft 

S23 

Ar  II 

1946.795 

200 

3o4(>P)3d-3p4l3P)4f 

»P  - 1(21° 

Mi  -Mi 

MU.MU 

Ar  II 

1961 .3610  ST 

400 

13 

3s3p*  -  3s*3p4(3P)4p 

jS .  iP° 

'ft  -  'ft 

H4.MI4.MU 

Ar  II 

1962.161 

300 

1p4t3P)3d  •  3p4(3P)4f 

3p-o(3r 

Mi-Mi 

Mu.MlS 

Ar  II 

1966.953 

100 

3p:(3P)4p  -  3p4(*P)6d 

4D°  •  4F 

7 

■A  -  Mi 

Mu.MlS 

Ar  II 

1972.274 

200 

3p4(3P)4p  -  3p4(3P)6d 

4D  -4F 

7 

Mi  -  Mi 

Mu.MU 

Ar  II 

1973.4837  ST 

200 

3s 3p*  -  3s33p4(3P)4p 

>S->D° 

■A  -  Mi 

H4, MI4, nilS 

Ar  II 

1974.462 

300 

3p1(5P)3d  -  3p4(3P)4f 

*P- l|3!° 

•ft -ft 

Mu.MU 

Ar  II 

1976.765 

300 

3p4(3P)3d  -  3p4(3P)4f 

>P  2|1|“ 

•A  -  Mi 

Mu.MU 

Ar  II 

1977.200 

20 

3p4(3P)4p  -  3p4(3^)7s 

4D“  3P 

7 

Mi-Mi 

Mu.MU 

Ar  II 

1981  74 

100 

3p4(3P)4p  -  3p4(3P)6d 

4D°  -  4D 

7 

■A  -  Mi 

Mu.MU 

Ar  II 

1983.299 

100 

3p4(3P)3d-3p4('F)4f 

>P  1121° 

Mi  -Mi 

Mu.MU 

Ar  II 

1983  829 

100 

3p4(3P)3d  -  3p4(3P)4f 

3P- 1|2)° 

M. -Mi 

Mu.MlS 

/  r  II 

1988.620 

300 

3p4(3P)4p  -  3p4(3P)6d 

*D°  -  *F 

Mi  -7A 

Mu.MU 

Ar  II 

1993.555 

20 

3p4(*P)4p  ■  3p  ‘(3P)7s 

4D'  4P 

7 

*  -  Mi 

MU.MU 

ARGON  III  (Ar2+),  Z  =  18 
Ground  State  ls22s22p63s23p4  3P2  (16  electrons) 
Ionij.ation  Potential  328  600  cm  40.74  eV 


Element 

Wavelength 

Intensity 

Mulliplet 

Configuration 

Tenn 

-  - 

J  J 

References 

Ar  III 

382.61 

125 

3p4-3p*(»D°)4d 

•D  -  'F° 

2-3 

F23 

Ar  III 

387.45 

100 

3p4  -  3p3(,Dt’)4d 

>D  'IT 

2  2 

F23 

Ar  III 

389.49 

25 

3p4  -  3p3(*D°)4d 

•D  •  >P° 

2-1 

T/3 

Ar  III 

395  92 

50 

3p4-3p3(4S°)5s 

g3P  -  3S° 

2-1 

B3I 

Ar  III 

3%.  37 

200 

3p4  -  3p3(4S“)4d 

g3P - 3D° 

2-3 

F23 

Ar  III 

397.67 

50 

3p4  ■  3p3(,S°)5s 

g3  P-3S” 

1  -  1 

B3I 

Ar  III 

398.17 

125 

3p*  -  3p3(4S°)4d 

g3P  -  3D° 

1  -2 

F23 

Ar  III 

398  91 

50 

3p"-3p3(4S°)4d 

S3P  -  3D° 

0-1 

F23 

Ar  III 

466.53 

250 

3p4  -  3p3(3P°)3d 

*3P-3P= 

2  ! 

B31 

Ar  III 

467.39 

300 

3p4-  3p3(3P°)3d 

*3P  -  3P° 

2-2 

B3I 

K  He  l.i  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 


231 


i.r  HI 


Wavelength  Intensity  Multiple! 


Confifuratino 


J  -  J  References 


Ar  III 


Ar  IV 


Element 

Intensity 

Multiplet 

Configuration 

Term 

J  J 

References 

Ar  >11 

1673.43 

350 

6 

3pa(4S*)3d  -  3pa(4S')4p 

»D"  -  »P 

3-2 

B31 

Ar  III 

1675  58 

350 

6 

3pa(4S°)3d  -  3pa(4S')4p 

‘O'  -  *P 

1  - 1 

B31 

Ar  III 

1675  64 

200 

t 

3pa(4S°)3d  -  3pa(43’)4p 

aD'  -  ‘P 

2-1 

B31 

Ar  III 

1914  40 

450 

7 

3pa(4S')3d  -  3pa(4S°)4p 

aD°  -  aP 

3-2 

B3I 

Ar  III 

1914  65 

150 

7 

3p,(4S“)3d  -  3pa(4S')4p 

SP  ->p 

2-2 

B3I 

Ar  III 

1 91 5 .56 

350 

, 

3pa(4SJ)3d  -3pa(4S°)4p 

aD°  -  aP 

2- ! 

B3I 

Ar  III 

50 

7 

3pa(4S")3d  -  3pa(4S°)4p 

aD° •  aP 

1  -0 

B  3 1 

Ar  III 

1918  67 

200 

1 

3pa(4S“)3d-3pa(S°)4p 

aD°  -  aP 

1  -2 

B  31 

Ar  III 

1919.52 

200 

7 

3pa(4S”)3d  -  3pa(4S°)4p 

aD°  -  aP 

1  I 

B3I 

Ar  III 

1957.83 

50 

3pa(4S“)4s  -  3pa(aD‘)4p 

aS'-aP 

1  -0 

BM 

Ar  III 

1962  74 

1 03 

3pJ(4S°)4s-3pa(2IV)4p 

aS'-JP 

i  - 1 

B3I 

Ar  III 

1973.78 

200 

3p3(4S°)4s  •  3pa(yD°)4p 

aS°-aP 

1  2 

B31 

ARGON  IV  (Ar3*).  Z  =  18 
Ground  State  ls22s22p63s23p3  4S£,2  (15  electrons) 
Ionization  Potential  482  400  cm1;  59.81  eV 


J  -  J  References 


Ar  IV 


Ar  V 


Element 

Wavelength 

Identity 

Multiset 

Configuration 

Tern 

mm 

References 

Ar  IV 

850.60 

H 

i 

3  s3  3p3  -  3t  3p4 

«4S*-4P 

B3I 

Ar  IV 

900.36 

200 

3s,3p*-3s3p‘ 

aP*  -  aD 

Vi  -Vi 

B3I 

Ar  IV 

901.17 

400 

3s3 3p*  -  3s3p4 

3PJ  -aD 

Vi -Vi 

B  3 1 

Ar  IV 

901.80 

80 

3 s3 3p3  -  3s3p4 

3P*-aD 

Vi -Vi 

B3I 

Ar  IV 

1037.93 

40 

3s*3p3  •  3s3p4 

sD’  -  4r 

Vi  -Vi 

B31 

Ar  IV 

1 1 87.80 

40 

3sa3pa-3s3p4 

ap°-4p 

Vi  -  Vi 

B3I 

Ar  IV 

1100.35 

80 

3s33p»-3s3p4 

ap*-4P 

Vi  -  Vi 

B31 

Ar  IV 

1197.84 

40 

3sa3p*  -  3s 3p4 

ap°-4P 

Vi  -  Vi 

B31 

ARGON  V  (Ar*+),  Z  =  18 
Ground  State  ls22s22p63s23p2  3P0  (i  4  electrons) 
Ionization  Potential  605  100  cm'1;  75.02  eV 


F.lement 

Wavelength 

Intensity 

Mjltiplet 

Configuration 

ferm 

m 

References 

Ar  V 

336.56 

150 

6 

3pa  -  3p4s 

gtp.ap- 

1-2 

P18 

Ar  V 

337.56 

150 

6 

g3P-3P° 

0-1 

Pi  8 

Ar  V 

338.00 

6 

3pa  -  3p4s 

g3P-3P° 

2-2 

Pi  8 

Ar  V 

338.43 

6 

3pa  -  3p4s 

«3P  -  3P° 

1-1 

Pi  8 

Ar  V 

339.01 

150 

6 

3pa  -  3p4s 

g ’P  3P° 

1  -0 

P18 

Ar  V 

339.89 

150 

6 

3pa  -  3p4s 

s3p-3p° 

2-1 

Pl8 

Ar  V 

350  88 

150 

8 

3pa  -  3p4s 

'D  -  'P° 

2-1 

Pi  8 

Ar  V 

436.67 

120 

3pa  -  3p3d 

>D-'F° 

2-3 

S6.E27 

Ar  V 

445.997 

250 

5 

3pa  -  3p3d 

«3P  -  3D° 

0-1 

E6.P18 

Ar  V 

446.949 

400 

5 

3pa - 3p3d 

g3P  -3D° 

1-2 

E6.P18 

Ar  V 

447.53 

5 

3pa  -  3p3d 

g3P  -  *0* 

1  - 1 

Pi  8 

Ar  V 

449.065 

900 

5 

3pa  -  3P3d 

«3P-3D° 

2-3 

Eft,  Pi  8 

Ar  V 

449.49 

5 

3p3  -  3p3d 

«3P  -  3D° 

2-2 

P18 

Ar  V 

450.08 

50 

5 

3p3  -  3p3d 

>>3P .  sd° 

2-1 

P18 

Ar  V 

458.12 

150 

mm 

3p3  -  3p3d 

g3P  -  3P° 

0-1 

Pi  8 

Ar  V 

458.98 

100 

fl! 

3p3 - 3p3d 

.  ap° 

Pl8 

Ar  V 

459.73 

50 

3pa  -  3p3d 

«3P  -  3F° 

1-1 

P18 

Ar  V 

461.23 

3pa  -  3p3d 

S3P  -  3P° 

1  -2 

PI8 

Ar  V 

462.42 

150 

3pa  -  3p3d 

g3P  -  3P° 

2-  1 

P18 

Ar  V 

463.938 

350 

mm 

3p3  -  3p3d 

*3P  -  3P° 

2-2 

E6.P18 

Ar  V 

466.82 

60 

3oa  -  3  p  3d 

■S  -  'P° 

EBfl 

Sft,E27 

Ar  V 

496.91 

40 

3p3 - 3p  3d 

iD . »p°  ? 

2-2 

S6.K8 

Ar  V 

511.89 

25 

3s33p3-3s3p3 

?3p.tp° 

C-l 

P18 

Ar  V 

513.91 

50 

3s33p3  3s3p3 

g3P  -  ‘P° 

1-1 

PI8 

Ar  V 

517.25 

25 

3  s3  3p*  -  3s  3p3 

g3 P  'P° 

2-1 

P18 

Ar  V 

522.09 

150 

3 

3s3  3p3  •  3s  3ps 

?3P-3S° 

0-1 

i'18 

Ar  V 

524.19 

250 

3 

3s33p3  -  3s  3p3 

g3P-sS° 

1-1 

P18 

Ar  V 

527.69 

3 

3s33p3  -  3s3p3 

y3P  -  3S° 

2-1 

P18 

Ar  V 

554.50 

120 

3p*  -  3p3d 

IS .  spo  7 

0-1 

Sft,K8 

Ar  V 

558.48 

250 

7 

3s33p3  -  3s3p3 

'D-'P0 

2-1 

P18 

Ar  V 

570.61 

80 

3s33pJ-  3s3p3 

'D-3S° 

2-1 

S6.E27 

Ar  V 

535.  r 

150 

3s*  3p3  -  3s  3p3 

'5  -  *P° 

0-1 

S6.E27 

Ar  V 

651 .0* 

10 

3s33p3  -  3s3p3 

<S-3S°  ? 

iHI 

S6.E27 

Ar  V 

705.35 

150 

2 

3s33ps  -  3s3p3 

g3p .  sp» 

0-1 

Pl8 

Ar  V 

250 

2 

3sa3p3-3s3ps 

S3P  -  3P° 

1-2 

Pl8 

Ar  V 

715.60 

2 

3s33p3  -  3s3p3 

g3  P  -  3P° 

2-1 

Pl8 

Ar  V 

715.65 

150 

2 

3s33p3  -  3s3p5 

g3P  -  3P° 

2-2 

Pi  8 

Ar  V 

725.11 

3sJ3pa  -  3s3p3 

>D-'D° 

2-2 

Sft,E27 

Ar  V 

822.161 

200 

1 

3s33p3-3s3p3 

g3P  -  3D° 

E6.P18 

Ar  V 

827.052 

250 

1 

3s33p3  -  3s3p3 

gsp .  sj)° 

1  -2 

E6.P18 

Element 

Wavelength 

Conjuration 

Term 

J-S 

[  Reference** 

Ar  V 

VKi 

150 

mm 

3s* 3p’  •  3s3?’ 

;*P-*D’ 

1  - 1 

Ar  V 

200 

3s*  3p*  -  3:3ps 

f*P-’D° 

2-3 

PIS 

Ar  V 

835.79 

50 

3s*  3p*  -  3s  3p* 

2-2 

Pis 

Ar  V 

836.13 

100 

II 

3s*  3p*-3s3p* 

j’P  -  *D* 

2-1 

PIS 

ARGON  VI  (Ar*+),  Z  =  18 
Ground  State  ls22s22p*3s23p  2Pm  (13  electrons) 
Ionization  Potential  734  040  cm'1;  91.007  eV 


Element 

Wavelength 

Intensity 

Multiple!  ! 

Configuration 

Term 

References 

Ar  VI 

180.07 

80 

3p-5d 

g*P°-  ’D 

Vi-Vi 

P18 

Ar  VI 

180.72 

120 

3 p  -  5d 

*’P°-’D 

%  -  V i 

P18 

Ar  VI 

219.90 

120 

3p  -  4d 

g’P'-’D 

■A  -Vi 

PI8 

Ar  VI 

220. V4 

200 

3p  -  4d 

g’P”  -  ’D 

Vi-Vi 

P18 

Ar  VI 

281 .43 

120 

3s  3p*  -  3s3p(*P°)4s 

4P-4P° 

P18 

Ar  VI 

281.92 

160 

3s  3p*  -  3s3p(*P°)4s 

4P  -  4P° 

Vi-Vi 

Pl8 

Ar  VI 

287.42 

240 

3s3p*  -  3s3p(*P°)4s 

4P  -  4P° 

Vi-Vi 

P18 

Ar  V! 

282.56 

40 

3s 3p*  -  3s3p(*P°)4s 

4P .  «P" 

Vi-Vi 

Pl8 

Ar  VI 

283.16 

120 

3s3p*  -  3s3p(*P°)4s 

4P  -  4P° 

Vi-Vi 

Pl8 

\r  vi 

292.15 

200 

3p  -  4s 

«’P"-’S 

Vi-Vi 

P18 

Ar  VI 

294.05 

240 

3p  -  4s 

g’P° - ’S 

Vi-Vi 

P18 

Ar  VI 

455.81 

80 

3s  3p*  -  3s3p(’P“)3d 

4P  -  4D° 

Vi-Vi 

Pl8 

Ar  VI 

456.38 

120 

3s3p»-  3s3?(*P°)3d 

4P  -  4D° 

V.-V. 

P18 

A  VI 

457  01 

200 

3s3p*  -  3s3p(*P°)3d 

4P-4D* 

Vi  -Vi 

|P18 

Ar  VI 

457.48 

800b 

3p  -  3d 

g’P°-’D 

■A -Vi 

Pi  8 

Ar  VI 

458  04 

40 

3s3p*  -  3s3p(-’P°)3d 

4P  _  «D“ 

Vi  -  Vi 

Pl8 

Ar  VI 

459.32 

400 

3s  3p*  -  3s3p(*P“)3d 

4P  -  4D° 

Vi-% 

P18 

Ar  VI 

459.60 

100 

3s 3p*  -  3s3p(*P°)3d 

4P  -  4D° 

Vi -Vi 

P18 

Ar  VI 

460.06 

40 

3s  3p*-  3s3p(*P°)3d 

4P  -  >1J“ 

Vi  -  Vi 

P18 

Ar  VI 

460.20 

40 

3s3p*-3s3p(*P°)3d 

4P .  4P° 

■A -Vi 

Pl8 

Ar  VI 

461.23 

300b 

3s3p»-  3s3p(*P°)3d 

4P  -  4P’ 

■A  -Vi 

Pl8 

Ar  VI 

461.90 

40 

3s3p»-  3s3p(*P°)3d 

4p  .  4p° 

Vi -Vi 

P18 

Ar  VI 

462.007 

lOOOd 

3p  -  3d 

g’P“-’D 

Vi  -Vi 

E6.P18 

Ar  VI 

462.15 

160 

3p  -  3d 

S’P“-»D 

Vi  -Vi 

Pl8 

Ar  VI 

464.26 

160 

3s3p*-3s3p(*P“)3d 

4P  -  4P° 

Vi -Vi 

Pl8 

Ar  VI 

465.59 

80 

3s3p--3s  3p(*P°)3d 

4P .  «p» 

Vi -Vi 

P18 

Ar  VI 

466.93 

160 

3‘;3ps-3s3p(’P°)3d 

4P-4P° 

Vi  -Vi 

PIS 

A,  VI 

544.73 

160 

3s:,3p  -  3s3p* 

g’P°  *P 

■A  -Vi 

P18 

Ar  VI 

548.91 

200 

3s’ 3p  -  3s  3p* 

^’P“-*P 

■A  -  Vi 

P18 

Ar  VI 

551.37 

320 

3s*  3p  -  3s3pf 

g’P°  -  *P 

Vi -Vi 

P18 

Ar  VI 

555.64 

160 

3s’ 3p  -  3.>3d* 

g*P°-’P 

Vi  -  Vi 

P18 

Ar  VI 

587.01 

40 

3s  3p*  -  3p* 

4P  -  4S° 

‘A  -  Vi 

P18 

Ar  VI 

588  92 

200 

3s’ 3p  -  3s  3p* 

g’P'-’S 

V'.  -  Vi 

P18 

Ar  VI 

589.78 

80 

3s  3p*  -  3p’ 

«p .  <S° 

■Vi  -  Vi 

Pl8 

Ar  VI 

594.10 

100 

3s  3p*  -  3p* 

4P  -  *s° 

Vi  Vi 

P18 

Ar  VI 

596.69 

160 

3s’  3p  -  3s  3p* 

*’P°-’S 

Vi  -  Vi 

PIS 

Ar  VI 

754.93 

100 

3s’3p-3s3p* 

*’P°-’D 

■A-VA 

F21 

Ar  VI 

767.06 

200 

3s’ 3p  -  3s  3p* 

*r’P°-’D 

Vi  -Vi 

F?.l 

Ar  VI 

767.71 

100 

3s*3p  -  3s3p* 

«’P°  -  ’D 

Vi -Vi 

F21 

Ar  VI 

998.43 

30 

3s*3p  •  3s3p* 

#»P°-4P 

Vi  -  Vi 

H27 

Ar  VI 

1000.16 

40 

3s’ 3p  -  3s  3p’ 

g*  P°-4P 

Vi  -Vi 

E27 

Ar  VI 

1012  67 

10 

3s’ 3p  -  3s  3p’ 

S»P-4P 

Vi  -  Vi 

E27 

Ar  VII 


ARGON  VII  (Ar*+),  Z  =  18 
Ground  State  !s*2s*2p,3s*  ‘So  (12  electrons) 
Ionization  Potential  1  002  730  cm"1;  124.319  eV 


At  Vm 


Element 

Wavelenflfa 

Intensity 

Multiple! 

Coni  nun  turn 

Tenn 

]-} 

References 

Ar  VII 

1 5  ■  70 

50 

3s3p  -  3s5d 

*P*  -  *D 

0-1 

P18 

Ar  VII 

151.82 

100 

3s3p  -  3s5d 

sp.«D 

1  -2 

P18 

Ar  VII 

152.26 

150 

3s3p - 3s5d 

•P'-'D 

2-3 

Pi* 

Ar  VII 

176.57 

500 

3s1  -  3s4p 

g'S-'r 

0-1 

Pi* 

Ar  VII 

191.76 

150 

3s3p  -  3s4d 

*P*  -  ’D 

0-1 

Pi* 

Ar  VII 

192  04 

250 

3s3p - 3s4d 

*P*  -  *D 

1-2 

Pi* 

Ar  VII 

192.64 

350 

3s3p - 3s4d 

ip-.*D 

2-3 

Pi* 

Ar  VII 

249.38 

100 

3s3p  - 3s4s 

*P*-»S 

0- 1 

Pi* 

Ar  VII 

249.886 

250 

3s3p  -  3s4s 

‘P-’S 

1-1 

E6.Pl* 

Ar  VII 

250.940 

350 

3s3p  -  3s4s 

‘P-’S 

2-1 

E6.Pl* 

Ar  VII 

297.62 

150 

3s3d  -  3s4f 

1  2 

Pi* 

Ar  VII 

297.66 

200 

3s3d  -  3s4f 

2-3 

Pi* 

Ar  VII 

297.70 

300 

3s3d  -  3s4f 

*D-*P 

3  4 

Pi* 

Ar  VII 

473.938 

200 

3s3p  3s3d 

*P*  -  ’D 

0  1 

E6.Pl* 

Ar  VII 

475.656 

400 

3s3p  -  3s3d 

=P*-*D 

12 

E6.Pl* 

Ar  VII 

475.73 

100 

3s3p - 3s3d 

*P°  -  *D 

1-1 

Pi* 

Ar  VII 

479.379 

600 

3s3p - 3s3d 

•P'^D 

2-3 

E6.Pl* 

Ar  VII 

479.49 

100 

3s 3p  -  3s 3d 

*P°  -*D 

2-2 

Pi* 

Ar  VII 

585.75 

750 

3sl-3s3p 

g'S-'P” 

0-1 

Pi* 

Ar  VII 

630.31 

100 

3s3p-3p* 

SP°  -SP 

1  -2 

Pi* 

Ar  VII 

634.21 

100 

3s3p  -  3p* 

*P° - *P 

0-1 

P:* 

Ar  VII 

637.05 

200 

3s 3p  -  3p’ 

»P-*P 

2-2 

Pi* 

Ar  VII 

637.47 

50 

3s3p-3p* 

jp° .  3p 

1-1 

Pi* 

Ar  VII 

641.32 

100 

3s3p-3pl 

*p° - :p 

1-0 

Pi* 

Ar  VII 

644  39 

100 

3s  3p  -  3p* 

ipo.jp 

2-1 

Pi* 

Ar  VII 

883.17  ? 

3s1  -  3s  3p 

k's-1?” 

0-1 

K* 

ARGON  VIII  <Ar»+),  Z  =  18 
Ground  State  ls*2s*2pr  3s  2Si/2  (11  electrons) 
Ionization  Potential  1  157  080  cm  *;  143.406  eV 


Element 

Wavelength 

Conliguration 

Term 

m 

References 

Ar  VIII 

120  09 

100 

' 

3s  -  5p 

g*S  -  *P° 

% 

Pm 

Ar  VIII 

120  16 

50 

3s  -  5p 

g*S  -  *P” 

%  -% 

Pi* 

Ar  VIII 

122.62 

10 

3p-6d 

*P" - *D 

14-14 

Pi* 

Ar  VIII 

50 

3p  -  6d 

sp" .  1D 

%  -14 

Pi* 

Ar  VIII 

137.93 

150 

3p-5d 

*P°  »D 

V4  ■  14 

Pi* 

Ar  VIII 

P3.44 

250 

3p-5d 

*P° .  sD 

14-14 

Pi* 

Ar  VIII 

148.73 

100 

3p  -  5s 

jp- . sS 

14  -% 

Pi* 

Ar  VIII 

149  33 

150 

3p  -  5s 

,pc . 

14-14 

Pi* 

Ar  VIII 

158  92 

400 

3s  -  4p 

gsS  -  »P° 

14-14 

Pi* 

Ar  VIII 

159.18 

250 

3s -4p 

gJS-JP° 

14-14 

Pi* 

Ar  VIII 

179  40 

500 

3p  -  4d 

sp" .  «D 

14-14 

Pi* 

Ar  VIII 

750 

3p  -4d 

*P°  -  »D 

14-14 

Pi* 

Ar  VIII 

184.27 

150 

3d  -  5f 

SD  -SF° 

14-14 

Pi* 

Ar  VIII 

184.32 

250 

3d  -  5f 

*D  -  *F° 

14-% 

Pi* 

Ar  VIII 

229.44 

250 

3p  -4s 

*P°  .  2S 

14-14 

Pi* 

236 


#  Bit  lilMirtif  ilil 


Ar  VIII 


Ar  X 


Element 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

J 

J 

References 

Ar  Vlll 

230.8* 

350 

3p  -  4s 

*P*  *S 

34 

-  44 

PI* 

Ar  Vlll 

200 

3d  •  4f 

*D  *F° 

34 

34 

Pi? 

Ar  Vlll 

260.33 

300 

3d  -  4f 

'D  T 

34 

-34 

PIS 

Ar  Vlll 

337.26 

lOOd 

3d  -  4p 

*D  -  *P° 

34 

-34 

PIS 

Ar  Vlll 

338.22 

lOd 

3d  -  4p 

*D  -  *P° 

34 

-  44 

Pi* 

Ar  Vlll 

519.43 

150 

3p  -  3d 

»P* - *D 

44 

-34 

PI8 

Ar  Vlll 

526.46 

250 

3? -3d 

*P*  -  *1) 

34 

34 

Pl8 

Ar  Vlll 

526.87 

50 

3p  -  3d 

«P“.«D 

34 

-34 

Pi  8 

Ar  Vlll 

700  40 

1000 

3s  -  3p 

It’S  -  *P° 

44 

34 

PI8.F2I 

Ar  Vlll 

713  99 

500 

3s  •  3p 

**S-*P* 

44 

-  44 

ARGON  IX  (Ar®+),  Z  =  18 
Ground  State  ls22s22p®  'S0  (10  electrons) 
Ionization  Potential  3  407  300  cm1;  422.44  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

1  -  J 

References 

Ar  IX 

’ 

31.52 

2p* - 2ps6d 

g'S-  44(34)" 

0-1 

Fl5 

Ar  IX 

31.66 

2p‘ - 2p56d 

S'S- 34|34)° 

0-1 

FI5 

Ar  IX 

32.64 

400 

2p* - 2ps5d 

*'S-  9,134)° 

0-1 

FI  5 

Ar  IX 

2p*  -  2p54d 

g'S  -  44 134 )° 

0-1 

FI5 

Ar  IX 

35.28 

2p* - 2ps4d 

g'S-  34)34]° 

0-1 

FI  5 

Ar  IX 

35.82 

500 

2s*2p*  -2s2p*3p 

*'S-'P° 

0-  1 

F8.FI5 

Ar  IX 

36.96 

100 

2p* - 2p54s 

*'S-34|34)°  ? 

0-1 

F16.WI3 

Ar  IX 

41.48 

600 

2p‘ - 2p*3d 

g'S-  44)34)° 

0-1 

FI5 

Ar  IX 

42  02 

200 

2p* - 2p53d 

*'S-34|34|° 

0-1 

FI5 

Ar  IX 

42  56 

200 

2p«-2p53d 

g'S  -  34|44  ]° 

0-1 

FIS 

Ar  IX 

48.73 

500 

2p‘  -  2p53s 

g'S  -  44|'A)° 

0-1 

Pi  8 

Ar  IX 

500 

2p‘-2p53s 

g'S-  34)34)“ 

0  1 

Pi  8 

ARGON  X  (Ar9+),  Z  =  18 
Ground  State  ls22s22p5  2P 5/2  (9  electrons) 
Ionization  Potential  3  860  900  cm-1;  478.68  cV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  -  J 

References 

Ar  X 

29  1 

100 

2p5 - 2p’5d 

rf*P° - *D 

34-34 

F)6 

Ar  X 

29.2 

50 

2p5 - 2p45d 

gV-W 

44-34 

FI6 

Ar  X 

150 

2p5 - 2p44d 

g*  P° - *D 

34  34 

FI6 

Ar  X 

100 

2p5 - 2p44d 

g’P° - *D 

44-34 

FI6 

Ar  X 

32.45 

320 

2s’2p5 - 2s2p53p 

*?‘P0,P 

34-34 

C 1 5 

Ar  X 

32.55 

50 

2s’2p4 - 2s2p53p 

«*P°-’D 

34-34 

FI6 

Ar  X 

32  61 

2sJ2p5  -  2s2p53p 

s*p°-ss 

34  -  'h 

Cl  5 

Ar  X 

2s* 2p5  -  2s2p53p 

SsP°-’P 

44  -44 

C 1 5 

Ar  X 

32.74 

2s*2p5 - 2s2p53p 

g’P°-’D 

'-4-34 

FI6 

Ar  X? 

36.39 

F16 

I 


Configuration 


2p*-2p4('S)3d 

2p*-2p4(‘S)3d 

2p*  -  2p4('D)3d 

2p*  -  2p4(‘D)3d 
2p*  •  2p4(*P)3d 
2p»  -  2p4(*P)3d 
2p*  -  2p4(’P)3d 
2p*  -  2p4(’P)3d 

2p‘  -  2p4(’P)3d 
2p*  -  2p4(*S)3* 

2p*  -  2p4(lS)3s 
2p‘-2p4(‘D)3s 
2p‘-2p<(‘D)3s 

2p*  •  2p4(’P)3s 
2p‘-2p4(*P)3s 
2p*  -  2p4  (*P)3s 
2p*  -  2p4(’P)3s 
2p‘-2p4(*P)3s 

2p‘-2p4(*P)3s 
2s2p‘-2s2p*(*P*'3s 
2s2p*-2s2p*  (*P°)3s 
2s*  2p*  -  2s  2p* 
2s*2p‘-2s2p* 


f*P*-*D 
S*p-  -  *D 

f  *P*  -  *D 


J  -  J  References 


F16 

Vi-Vi  F16 
Vi-Vi  Fl6 
F16 

Vi-Vi  Fl6 

Vi-Vi  F16 
Vi- *4  F16 
Vi-Vi  F15.K* 
■4-%  CIS 
■4 -Vi  F15.K8 

Vi-Vi  F15.K8 
Vi -Vi  Fl6 
Vi -Vi  F16 
Vi -Vi  F16 
Vi  -  Vi  F16 

Vi -Vi  F16 
Vi -Vi  F16 
Vi  -  Vi  F16 
Vi  -  Vi  F16 


ARGON  XI  (Ar,0+),  Z  =  18 
Ground  State  ls*2s22p4  3P2  (8  electrons) 
Ionization  Potential  4  347  000  cm-1;  538.9'  eV 


Wavelength  Intensity  Multiple! 


Configuration 


J  -  J  References 


2s*  2p4 

■  2s2p4(4P)3p 

2s* 2p4 

-  2s2p4(4P)3p 

2  s*  2p4 

-  2s2p4(4P)3p 

2s* 2p4 

■  2s2p4(*D)3p 

2p4 

2p*(*P“)3d 

2p4 

2p*(*P°)3d 

2p4 

2p*(*P*)30 

V 

2p*(*P”)3d 

V 

2p*(*D“)3d 

2P4 

2p*(*D°)3d 

2P4 

2p*(*D°)3d 

2p4 

2p*(*D°)3d 

2p4 

2p*(*D°)3d 

2P4 

2p*(*D°)3d 

2p4 

2p*(4S°)  3d 

2p4 

2p*(4S°)3d 

2p4 

2p’(4S°)3d 

2P4 

2p*  (*D“)  3d 

2p4 

■  2p*3d 

2p4 

^p’l'P'lSs 

2p4 

-  2p*3s 

2p4 

-  2p’(*D°)3s 

Wavelength 

Intensity 

38.79 

300 

38.87 

250 

39.30 

200 

39  49 

300 

39  64 

300 

39.75 

250 

39  79 

150 

39  98 

150 

40.02 

100 

40.04 

250 

151.86 

171.36  P 
184.51 

187.08 

188.82 

189.57 

190% 

194  09 

Configuration 


2p4  -  2p‘(*D*)3s 
2p4  -  2p*(*D*)3s 

2p4  -  2p»(*D*)3s 
2p4  -  2p*(’D')3s 

2p4  -  2p*(4S*)3s 

2p4  -  2p*i4S*)3s 
2p4  -  2p*(4S')3» 
2p4-2p,<*P')3s 

2s*2p4-2i2p‘ 

2s‘2p4-2s2p* 

2<J2p4-2s2p* 

2  .*  2p4  -  2s  2p* 

2i,2p4-2s2p‘ 

2s*  2p-  -  is  2*'* 
2s*2p4-2s2p‘ 

2s1 2p4  •  2s  2p* 


ARGON  XII  (Ar11+),  Z  =  18 
Ground  State  ls22s22p3  4SS/5.  (7  electrons) 
Ionization  Potential  4  986  600  cm'1;  618  24  eV 


Wavelength  Intensity  |  Multiplet 


Conf  iguralio \ 


Ar  XII 


Ar  XIII 


ARGON  XIII  (Ar124),  Z  =  18 


240 


Ar  XIII 


At  XIV 


Element 

Wavelength 

Intensity 

Mump  let 

Configuration 

Term 

m 

Refereuces 

Ar  XIII 

205  77 

2s*2p*  -  2s2p* 

*’p  *p* 

i  -i 

Fit 

Ar  XIII 

205.94 

2s*2p*  -  2s2p* 

«*p-*p* 

I  -0 

F16 

Ar  XIII 

210  46 

2s*2p*-2s2p* 

K’P-’P” 

2-2 

F16 

Ar  XIII 

211  00 

2s*2p*-2s2p» 

s *P  5P* 

2-1 

Fit 

Ar  XIII 

236.27 

2s*2p*-2s2p* 

g*P-  *D" 

0-1 

Fl6 

Ar  XllI 

241.90 

2s*2p»-2s2p* 

g*P  -  *D* 

1-1 

F16 

Ar  XIII 

242.22 

2s*  2p*  -  2s  2p* 

?*r-*D 

1  -2 

Fl6 

Ar  XIII 

248  68 

2s*2p*-2s2p* 

«*?-*D 

2-3 

Fl6 

Ar  XIII 

249.46 

2s*2p*-2s2p* 

g*P-*D* 

2-2 

F16 

ARGON  XIV  (Ar13+),  Z  =  18 
Ground  State  ls*2s*2p  *Pti  (5  electrons) 
Ionization  Potential  6  095  500  cm"1;  755.73  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

KD 

References 

Ar  XIV 

21  61  ? 

2p  -  4s 

r 

**r-*s 

K8 

Ar  XIV 

25.42 

60 

2s*2p  -  2s2p(‘F“)3p 

e*P”  -  *P 

■a-m i 

05 

Ar  XIV 

25.58 

60 

2s*2p  -  2s2p(‘P")3p 

% 

05 

Ar  XIV 

26.72 

40 

2s*2p  -  2s2p(*P°)3p 

§g  j 

05 

Ar  XIV 

27.22 

50 

2s 2p*  -  2s2p(‘P°)3d 

*D  -  *F° 

Li 

Fl6 

Ar  XIV 

27.42 

200 

2s 2p*  -  2s2p(,P“)3d 

*D  -  *D° 

? 

FI6 

Ar  XIV 

27.47 

300 

2s*  2p  -  2s*  3d 

**p“  *d 

7 

■a  -% 

F16 

Ar  XIV 

27  63 

300 

2s*2p-2s*3d 

k*p°-*d 

7 

F16 

Ar  XIV 

29.33 

150 

2s*2p-  2,s*3s 

?*r-*s 

•A  -V. 

05 

Ar  XIV 

29.49 

150 

2s*2p  -  2s*3s 

K*P“-*S 

7 

05 

Ar  XIV 

29.90 

50 

2s  2p*  -  2s2p3d 

*P  -  *D° 

7 

F16.K8 

Ar  XIV 

32.55 

150 

2s2p*-2s*3p 

*S  -  *P” 

7 

■A-% 

F16.K8 

Ar  XIV 

32.74 

100 

2s2p*  2s*3p 

*s  -  *P° 

7 

F16.K8 

Ar  XIV 

180  29 

2s*  2p  -  2s  2p* 

**p° - *p 

‘A  -  *h 

Fl6 

Ar  XIV 

183.41 

2s*2p  -  2s 2p* 

**p°-*p 

'h-'h 

Fl6 

Ar  XIV 

187.95 

2s*2p-2s2p* 

**p“-*p 

F16 

Ar  XIV 

191.35 

2s*  2p  -  2s  2p* 

8*POIP 

Fl6 

Ar  XIV 

194.39 

2s*  2p  -  2s  2p* 

£*P° - *S 

•A- *6 

FI6 

Ar  XIV 

203.35 

2s*  2p  -  2s  2p* 

y*F-*S 

%  -  *A 

F16 

Ar  XIV 

204.64 

2s  2p*  -  2p* 

*P  -  «S° 

■A  -% 

Fit 

Ar  XIV 

208.31 

2s  2p*  -  2p* 

«P-«S° 

%  -% 

F16 

Ar  XIV 

213.42 

2s  2p*  -  2p* 

‘P-«S° 

%  -  3A 

Fit 

Ar  XIV 

243  74 

2s1 2p  ■  2s 2p* 

**P°  *D 

■A-% 

Fl6 

Ar  XIV 

257.37 

2s*  2p  -  2s  2p* 

**P"-*D 

F16 

Ar  XIV 

257  98 

2s*2p  -  2s2p* 

«*P°-*D 

Fit 

H  lie  l.i  Be  B  C  N  0  F  Ne  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 


Ar  XV 


ARGON  XV  (Ar‘4+),  Z  =  18 
Ground  State  Is* 2s*  ‘So  (4  electrons) 
Ionization  Potential  6  894  200  cm'1;  854.75  eV 


At  XVII 


Element 

Wavelength 

Intensely 

Muhiplet 

Configuration 

Term 

J  -  J 

References 

Ar  XV 

3.33 

5 

ls’2s’-  ls2s’4p 

g'S-'P* 

0-1 

P10 

Ar  XV 

3.45 

5 

U’2s’-ls2s’3p 

g's-‘p* 

0-1 

P10 

Ar  XV 

4.015 

70 

l*’2s’-  ls2s’2p 

g'S-'P* 

0-1 

P10 

Ar  XV 

25.05 

100 

2s’-2s3p 

g'S-’P* 

0-1 

Cl5 

Ar  XV 

25.60 

100 

2s  2p  -  2s  3d 

’P*-'D  ? 

2-2 

F16.K8 

Ar  XV 

25  72 

40 

2s  2p- 2s  3d 

’P*-’D 

0-1 

Cl5 

Ar  XV 

25.84 

60 

2s 2p  -  2s  3d 

’?” - «D 

1  -2 

Cl5 

Ar  XV 

26  00 

80 

2s  2p  -  2s  3d 

’P"-’D 

2-3 

C15 

Ar  XV 

27.14 

P 

2s  2p  -  2s  3s 

SP*-’S 

2-1 

K* 

Ar  XV 

27.41 

120 

2s  2p- 2s  3d 

*P* -  'D 

1-2 

Cl5 

Ar  XV 

28.26 

2s  2p  -  2s  3s 

'P”-'S 

1  -0 

C!5 

Ar  XV 

28  32 

2s  2p  -  2s  3s 

•P  - 'S  ? 

1  -0 

F16.C15 

Ar  XV 

29.57 

2p’  -  2s  3p 

'D-'P”  ? 

2-1 

Fl5,K8 

Ar  XV 

221  10 

2s«-2s2p 

g'S-'P* 

Ebb 

F16 

Ar  XV 

431  03 

P 

_ 

2s’-  2s 2p 

g'S-’P” 

raj 

K8 

ARGON  XVI  (Ar‘5+),  Z  =  18 
Ground  State  Is* 2s  *Si/2  (3  electrons) 
Ionization  Potential  [7  404  400]  cm  [918]  eV 


Element 

Wavelength  ] 

Intensity 

Multiplet 

Configuration 

Term 

j  -  j 

References 

Ar  XVI 

3.25 

5 

ls’2s-  Is2s4p 

g’S-’P* 

■A-% 

PI0 

Ar  XVI 

3.268 

5 

ls’2p  -  ls?.p4p 

*P°  -  >D 

P:o 

Ar  XVI 

3.42 

5 

Is’2s  -  Is2s3p 

g’S  ’P* 

V.  -% 

PlO 

Ar  XVI 

3  430 

150 

ls’2p  -  Is2p3p 

*P°  ->D 

P10 

Ar  XVI 

3  989 

ls’2s  -  Is2s2p 

g’S-’P” 

PlO 

Ar  XVI 

3  992 

1  s’  2p  - 1  s  2p’ 

P10 

Ar  XVI 

25  71 

2p-3s 

%  -  Vi 

F15.K8 

Ar  XVI 

E2E21 

P 

2s  -  2p 

Mt  -  3fi 

K8 

Ar  XVI 

387  66 

P 

2s  -  2p 

i .   .....  - -  ..  j 

mm 

Vz  -  V* 

K8 

ARGON  XVII  (Ar16+),  Z  -  18 
Ground  State  Is2  ‘So  (2  electrons) 
Ionization  Potential  33  237  173  cm1;  4120.778  cV 


Element 

Wavelength 

Configuration 

Term 

J  J 

References 

Ar  XVII 

3.095 

5 

_ 

Is’  -  IsSp 

g'S-'P” 

0-1 

PlO 

Ar  XVII 

3.138 

5 

Is’ - ls5p 

g'S-'P” 

0-1 

PlO 

Ar  XVII 

3  203 

130 

Is’  -  ls4p 

g'S-'P” 

0- 1 

PlO 

Ar  XVII 

3  366 

190 

Is’ - 1 s  3p 

g'S-'P” 

0-  1 

PlO 

Ar  XVII 

3  948 

1000 

Is’  -  ls2p 

g'S  -  >P” 

0-1 

PlO 

242 


Ar  XVII 


At  XVIII 


ARGON  XVIII  (ArI7+),  Z  =  18 
Ground  State  Is  *Si/a  (1  electron) 
Ionization  Potential  35  699  937  cm'1;  4426.11  eV 


Element  |  Wavelength  !  Intensity  I  Multiplct 


Configuration 


**s  -*P* 
f*S-*P' 
g'S  -  »P° 
g’S  -  *P‘ 
g'S  -  *P” 


J  -  J  Ref  Cl  coco 


Vi-%  G2 
G2 

G2.KS 
Vi  -%  G2.KS 
Vi  -%  G2.P10 


?C  PC  ?C  !»C  *  P!P!P!P!P!  p!  P!  P!  P!  P!  P!  P!  P!  P!  P!  P!  P!  P!  P!  p!  T  P!  P!  T.  PC  P!  P!  P!  P!  P!  P!  PC  P!  P!  P!  P!  P!  T.  P!  P! 


I 


K 


K 


POTASSIUM,  Z  =  19 
Unclassified  Lines 


Element 

Wavelength 

lotcDiity 

Multiple! 

Configuraboo 

Term 

j  -  j 

Reference* 

K 

255.530 

50 

E29 

K 

265  353 

50 

E29 

K 

294.515 

50 

E29 

K 

322.146 

50 

E29 

K 

331.966 

50 

E29 

K 

353.325 

E29 

K 

353.455 

150 

E29 

K 

354.39/ 

50 

E29 

K 

354.627 

20 

E29 

K 

363.647 

50 

E29 

K 

368.465 

50 

E29 

K 

368.580 

100 

E29 

K 

376.061 

150 

E29 

K 

384.689 

50 

E29 

K 

394.063 

50 

E29 

K 

406  912 

50 

E29 

K 

409.737 

E29 

K 

423.371 

50 

E29 

K 

423.558 

50 

£29 

K 

482.281 

50 

s 

E29 

K 

502.798 

50 

E29 

K 

503.697 

50 

E29 

K 

511.371 

50 

E29 

K 

520  493 

150 

E29 

K 

527.565 

50 

E29 

K 

528.519 

100 

E29 

K 

534  059 

100 

E29 

K 

655.188 

50 

E29 

K 

675.335 

50 

E29 

K 

696.608 

50 

E29 

K 

737.761 

50 

E79 

K 

50 

E29 

K 

747.677 

150 

E29 

K 

748.783 

50 

E29 

K 

774.192 

50 

E29 

K 

781.338 

50 

E29 

K 

812.493 

50 

E29 

K 

843.317 

50 

E29 

K 

940.839 

50 

E29 

K 

986  203 

50 

E29 

K 

986  763 

50 

E29 

K 

1017.337 

50 

E29 

K 

1020  566 

20 

E29 

K 

1032.768 

ICO 

E29 

K 

1033.875 

100 

E29 

'44 


:  i  k  m 

POTASSIUM  I  (K#*),  Z  =  19 
Ground  State  Is*2ss2p*3s*3p*4s  *SW  (19  electrons) 

Ionization  Potential  35  009.77  cm*1;  4.341  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Coofigtarmtioa 

Ten 

m 

m  iTTntaana 

Refotaca 

K  I 

K  I 

653.31 

662  329 

20 

3p*4i-3p‘4s* 

3p*4*  -  3p*4a* 

r’S'P' 

** s-*r 

M22 

E29.ll  22 

POTASSIUM  II  (K1*),  Z  =  19 
Ground  State  ls22s22p*3s23p*  ‘So  (18  electrons) 
Ionization  Potential  255  076  cm  *;  31.625  cV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Ten 

m 

Rtfemces 

K  II? 

261  200 

50 

E2» 

K  II? 

441  812 

250 

E29 

X  II 

465  078 

50 

?p*  -  ipM’nsi 

r‘S -%|%r 

0  1 

E29.K29 

X  II 

3p*  •  3ps(*P*)5s 

r’s-^nir 

0-  1 

K29 

K  II? 

476  029 

100 

E29 

K  IP 

495  144 

300 

E29 

K  II 

300 

2 

3p*  -  3p*(’P°)4* 

*’s  vtiwr 

0  1 

E29.M23 

K  II 

607  931 

250 

3 

3p*  -  3p*(’P*)3d 

g's  -%i%r 

0  1 

E29.M2J 

K  II 

612.621 

1 

3p*  -  3p*(,Pc)4S 

it's  %i*r 

0-1 

E29.M23 

£ 


POTASSIUM  III  (K2<),  Z  =  19 
Ground  State  !s22s22p63s23p5  2P~.Z  (17  electrons) 
Ionization  Potential  368  800  cm'1;  45.72  eV 


Element 

Wavelength 

Configuration 

Term 

m 

Rclacoca 

K  III 

325  278 

20 

3ps 

g'P°-2 

Vl 

E29.TI  1 

K  III 

327.605 

50 

3ps  - 

g'r-2 

Vi 

F.29.TI  1 

K  IIP 

328  845 

100 

E29 

K  IIP 

328  933 

150 

E29 

K  III 

329  053 

ICO 

3ps  -  3p4('S)3d 

>d 

% 

K29.TI  1 

K  III 

330  684 

250 

3p5-3p,('S)3d 

r’P'-’D 

%  -% 

E29.TII 

K  III 

331  416 

50 

3ps-3p‘('S)3d 

jf’P'-’D 

w  % 

E29.TI  1 

K  III’ 

341  924 

300 

E79 

K  IIP 

344  270 

200 

F.29 

K  IIP 

200 

E29 

K  III 

100 

3p5  -  3p4(’D)5s 

K'r  *d 

* -*k 

E29.TI  1 

K  III 

100 

3ps  •  3p4('D)5s 

*D 

%  % 

F.29.T!  1 

K  III 

347  999 

150 

3p5  -  3p,('I))5s 

*0 

W  -% 

F.29  T|  1 

K  III 

379  118 

.300 

3ps  -  3p<(IP)5s 

**P”-*P 

V.  -  Vi 

F.29.TI  1 

K  III 

380.477 

250b 

3p5  -  3p*(3P)5s 

■  *1* 

F29.TI  1 

245 


525-20*  0-73-17 


K  III 


X  III 
K  III 

x  u: 

K  III 
X  III 

X  III 
K  III? 
X  IIP 
X  IIP 
X  III 

X  III 
X  III 
X  III 
X  III 
X  III 

X  III 
X  III 
X  lit 
X  II? 

X  III 


HP 

HI 

III 

III 

III 


X 

X 

K 


III 
III 
IIP 
X  IIP 
X  III 


X  III 
X  III 
X  IIP 
X  IIP 


408.959 
410  102 

412  289 

413  792 

414  870 

416  001 

I  417.535 
|  418.623 
431622 
434.722 

435  676 
4.37  216 
440  429 
442.913 

444  344 

448.595 
466  793 

470  089 

471  569 
474  920 

479  185 
482  107 
482  408 
484  200 
497.104 

514.943 
520  611 
523.792 
529.796 
539  731 

546  123 
550.323 
708.838 
765  31, 
765.644 


773.528 
872.313 
*73.865 
8"'4  045 


K  IV 


3p»-3p‘(*p)5s 
3p*  - 

3p‘-3p4<>D>3d 
3p*  -  3p4('D)3d 
3p*-3p4('D)3d 

3p*-  3p4('D)3d 
3p‘-3p4(*D)3d 
3p*-3p4('D)3d 
3p*-3p4('S)4s 
3p*  -  3p4('D)3d 

3p‘-3p4('D)3d 
3p‘-3p4('S)4s 
3p‘-3p4('D)3d 
3p‘-  3p4(3P)3d 
3p*  •  3p4(aP)3d 

3p‘-3p4(>p)3d 


3p*  •  3p4('D)4s 

3ps  -  3p4(‘D)4s 
3p*  •  3p4(3P)4s 
3ps  -  3p4(>P)4s 
3p‘-3p4(>P)4s 
3p‘-3p4(3P)4s 

3p*-3p4(’P)4s 
3p‘  -  3p4(’P)4s 
3p‘-3p4(*P)4s 
3p*  •  3p4(*P)4s 
3p*  -  3p4(3P)3d 


3p‘-3p4(3P)3d 
3p5  -  3p4(3P)3d 
3p‘-3p4(3P)3d 
3p‘-3p4(3P)3d 

3p5  -  3p4(3P)3d 
3p5-3p4(’P)3d 


3s3  3p5  -  3s  3p* 

3s3  3p*-  3s  3p* 

3s3p*  -  3s33p4(3P)4p 


8*P°-*P 
g'P”! 
?*P"-‘S 
83P*  3S 
8*P*-3D 

*3P°  -  *D 
S3F-‘D 

.  ip 

«3P*  -  3S 
?3P*-3P 

*3P“-3P 
83P*-3S 
*3P”-3P 
g*P°  -  4D 
83P”-4D 

83P°-4D 


*?3P’ - 3D 

8*P° - 3D 
»3P° - 3P 
8*P°  -  3P 
S3P”-»P 
2f‘P”-3P 

83P° - 4P 
g1 P°-4? 
83P*  4P 
S3P° - 4P 


U’P- - 3D 
S3P°  3D 
S3P°  3D 
»3P” - 4P 

S3P° - 3P 

g*P'  -  3P 


g1 P°-3S 

83P“ - 3S 
*S  3P“ 


Piemen) 

Wavelength 

Intensity 

Mulnplet 

p — 

X  IV 

271.820 

r 

— 

X  IV 

X  IV 

273.546 

X  IV? 

274.552 

150 

K  IV 

279.877 

POTASSIUM  IV  (K3+),  Z  =  19 
Ground  State  ls32s'<2p«3s33p«  3P2  (16  electrons) 
491  300  cm  *;  60.91  eV 


Configuration 


3p4-  3p3(4S°)5s 
3p4  -  3p3(4S")5s 
3p4-3p3i4S”)5!, 

3p4-3p3(3D')3d 


54-54  E29.TII 
*-54  r,29,Tii 
E29.TII 
E29  T|| 
E29.TII 

E29.TII 
E»,Ti  i 
E29.TII 
E29.TII 
E29.TII 

E29,Tn 
I  E29.ru 
E29.TM 
I  E29.K8 
E29.K8 

I  *-34 


34-34 


54-54 


|  34-54 

I  W  -  % 

!  54  -34 


E29.E20 
I  E29.M23 
I  E29.M23 
E29.M23 
E29.M23 

E29.E20 

E29.E20 

E29.E2C 

E29.E2C 

E29.M23 

E29 

E29.M23 

E29.M23 

E29.M23 

E29.S29 

E29.S29 

E29.S29 

E29 

E29 

E29.M23 


Term 

J  -  J 

References 

£3P-3S° 

2-1 

B23 

?3P-3S° 

g3  P-3S°  | 

1  -  1 
0-1 

E29.B23 

B23 

’D-'F° 

E29 

2-3 

F2 

246 


K  IV 


K  IV 


F,29,Tl  1 
E29.T11 
E29.T11 
E29.T11 
E29.T11 


Element 

Wavelength 

Configuration 

Term 

wwm 

References 

K  IV? 

605.908 

50 

'  | 

E29 

K  IV 

646.188 

750 

ir*3p4  -  3s  3p* 

•D-  >P* 

E29.E4 

K  IV? 

705.641 

150 

E29 

K  IV? 

725.848 

50 

E29 

K  IV 

737.144 

3s»3p4-3s3p* 

2  - 1 

E29.BIS 

K  IV 

741.950 

500 

3s*3p4-  3s3p* 

?*P-*P* 

1-0 

E29.B'* 

K  IV 

715.264 

500 

3s*3p4  -  3s3p* 

^p.sp* 

2-2 

E29.B1* 

K  IV 

746.350 

400 

3s,3p4-3s3p« 

g*P-*P° 

1-1 

E29.BI8 

K  IV 

749.993 

300 

3s*  3p4  -  3s3p* 

gjp.sp 

0-1 

E29.BI8 

K  IV 

754.194 

150 

3s*  3p4  -  3s  3p3 

•S  -  'P 

0-1 

E29.E4 

K  IV 

754.673 

400 

3s»3p4-3s3p‘ 

1-2 

E29.BI* 

K  IV? 

855.815 

100 

E29 

K  IV? 

892.621 

100 

E29 

■> 


POTASSIUM  V  (K4+),  Z  -  19 
Ground  State  ls22s22p83s23p3  4S|/j>  (15  electrons) 
Ionization  Potential  [666  700]  cm"1;  [82.66]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

)  -J 

References 

IS1 

213.121 

50 

E29 

HI 

214.351 

100 

E29 

■329;' 

232.673 

50 

E29 

K  V? 

282.355 

150 

E29 

K  V 

293.050 

100 

3ps-3p,PP)4s 

=p».sS 

%-Va 

E27 

K  V 

293.332 

150 

3p3  -  3p*(3P)4s 

*P°  is 

E29.E27 

K  V 

294.836 

m  « 

3p3  -  3p*(3P)4s 

g4S°-4P 

%-% 

E29.B23 

K  V 

296.169 

m  i.il  *  : 

3p3  -  3p-(3P)4s 

«4S°-4P 

%-% 

E2S.B23 

K  V 

m '  ofl  .. 

3p3  -  3p*(3P)4s 

g4S°-4P 

%-% 

E29,B23 

K  V 

3p3-3p»(‘D)4s 

3D°  3D 

%-% 

E29.B23 

K  V 

300.503 

B  % 

3p3-3p»(‘D)4s 

JD°  -  *D 

E29.B23 

K  V 

311.243 

3p3  -  3p3(3P)4s 

*D°  -  *P 

E29.B23 

K  V 

250 

3p3  -  3p2(3P)4s 

*D°  -  ’P 

E29,B23 

K  V 

315.18! 

3p’-3p2(lD)4s 

sp- .  2D 

'h  -  % 

E29.B23 

K  V 

315.537 

3p3  -  3p*(,D)4s 

sp° .  «d 

%  -  % 

E29.B23 

K  V? 

318.969 

50 

E29 

K  V 

3p3  -  3p*(3P)4s 

jpo  2p 

59-% 

E29.B23 

K  V 

327.376 

3p3  -  3p* (3P) 4s 

sp».sp 

%-% 

E29.B23 

K  V 

328.973 

3p3  3p*(3P)4s 

*p° . *p 

'h-'h 

B23 

K  V 

329.307 

3p'-3p,(3P)4s 

*p°  -  *? 

%  -% 

E29.B23 

K  V? 

331.168 

E29 

K  V? 

342.703 

E29 

K  V? 

343.468 

150 

E29 

K  V 

349.504 

3p3  - 

JD°  -  6 

%  -% 

E29.TII 

K  V 

349.793 

3p3- 

JD°  -  6 

%-% 

E29.T11 

K  V 

352.463 

3p3- 

nr  -  5 

%  -% 

E29.TII 

K  V 

352.750 

3p3- 

SD°  -5 

%  % 

E29.TI  1 

K  V 

355.800 

50 

3p3  -  3p2(‘D)3d 

g* S° - *D 

%  -% 

EI9.K8 

K  V 

356.372 

50 

3p3  -  3p3l  ‘D)3d 

-  *D 

%  -% 

E29.K8 

K  V 

356.615 

3p3  -  3p2(1S)3d 

»D° -  *D 

%-% 

E29.K8 

K  V 

357.685 

3p3  -  3p*(*S)3d 

2D°  -  3D 

%  -% 

E29.K8 

K  V? 

370.523 

E29 

K  V? 

370.580 

H29 

K  V 

372.148 

3p3-  3pJ(lr>)3d 

2D°-5F 

%  -% 

E29.E27 

K  V 

372.462 

3p3  -  3pJ(’D)3d 

JD°  -  »F 

%  -% 

E29.E27 

248 


l 


K  V 


K  V 


Element 

Wavelength 

Intensity 

M'lhiplet 

Configuration 

Term 

ED 

References 

K  V 

372  774 

200 

3p3-  3p,(,D)3d 

2D‘  •  3F  ? 

•h  -% 

E29.K* 

K  V 

373.074 

100 

3p*  - 

gdS‘  ■  3 

94  -96 

E29.TI1 

K  V? 

373.318 

150 

E29 

K  V 

375.955 

300 

3pJ-3p‘(,D)?t5 

2D* -*P 

94  -94 

E27 

K  V 

377.763 

250 

3p*-3p1('S)3d 

2P"  -  2D 

•6  -94 

E29.T1I 

K  V 

378.219 

150 

3p3  -  3p2(*S)3d 

>P*-2D 

94  -94 

E29.TI1 

K  V 

379  118 

300 

3p3  -  3p*(‘S)3d 

2P“  -  2D 

94  -94 

E27 

K  V 

383.318 

100 

3p3-3p*(3P)3d 

f4S“-‘P 

94->6 

E29.K* 

K  V? 

384.400 

100 

E29 

K  V 

385.020 

50 

3p*  -  3p*(3P>3d 

«4S"-4P 

36-94 

E29.T1I 

K  V 

385.689 

100 

3p‘-3p,(3P)3d 

- 4P 

%  -34 

E79.T1I 

K  V 

387.800 

300 

3p’-3p‘(3P)3d 

g4S° - 4P 

34-34 

E  '-.Tl  l 

K  V 

389  069 

250b 

3p3  -  3p2('D)3d 

2D° - 2D 

34-34 

ft."  Til 

K  V 

389.428 

ICO 

3p3-  3p2('D)3d 

2D°  -  2D 

34-34 

EW.TI1 

K  V 

389.750 

100 

3p3  -  3p2('D)3d 

2D°  -  2D 

34  -  ‘V 

E29.E27 

K  V 

390.114 

2:0 

3p3-3p2(*D)3d 

2D°  -  2D 

34-34 

E29.E27 

K  V 

394.909 

i:o 

3p3  -  3p3('D)3d 

»P° .  aS 

*6  ->6 

E29.TI  1 

K  V 

395  395 

2506 

3p*  -  3p*( 1 D)  3d 

2P” - 2S 

34  -  94 

E29.TI  1 

K  V 

398  363 

200 

3p3 - 3p3('D)Jd 

ip0 . ip 

•6-34 

E29.T1 1 

K  V 

398  878 

200 

3p‘-3p3(,D)3d 

ip° . *p 

34-3. 

E29  Til 

K  V 

399.40G 

150 

3p3  - 

*D°  -  4 

34-34 

F.29.TI 1 

K  V 

399.754 

200 

3p3  -  3p*(*D)3d 

2P" . jp 

34  -  '6 

E29.E27 

K  V? 

412.0S0 

300 

E29 

<  V 

414.46  5 

150 

3p3  -  3p3('D)3d 

2P“ - *D 

•6-34 

E29.TII 

K  V 

415 .0l>  _ 

250 

3p3  -  3p2(3P)3d 

2D°  -  2D 

34-34 

E29.T1 1 

K  V 

415.465 

150 

3p‘-  3p2(3P13d 

2D”  -  2D 

34-34 

E29.TII 

K  V 

415.793 

200 

3p3-3p?(3P)5G 

2D“  -  2I) 

34  -34 

E29.TI 1 

K  V 

419.04} 

100 

3p3 - 3p*(3P)3d 

2I)"  -  3F 

94-34 

E29.TI  1 

K  V 

419.310 

100 

3p3  -  3p3(3P)3d 

2DJ  -  2F 

34-34 

E29.TI 1 

K  V 

419.731 

50 

3p3  -  3ps(3P)3d 

2D°  2F 

34-34 

E29.TI  1 

K  V 

422.178 

400 

3p3  -  3p2i3P)3d 

2D°  2P 

34 -'6 

E29.B23 

K  V 

425.159 

300 

3p3  -  3p2(3P)3d 

2D°  -  2P 

34-34 

E29.B23 

K  V 

425.588 

500 

3p3  -  3p2(3P)3d 

2I)°  - 2  P 

34-34 

E29.B23 

K  V 

438  023 

250 

3p3  - 

2P°  3 

V2  -  34 

E25,Tl  1 

K  V 

438.647 

100 

3p3  • 

2P°  -  3 

34-34 

E29.TI  1 

K  V? 

445.878 

50 

E29 

K  V? 

447.085 

150 

E29 

K  V 

449.013 

150b 

3p3-3p2(3P)3d 

y4S°  -  4I) 

34-34 

E29.TI  1 

K  V 

449.708 

200 

3p3  -  3p2(3P)3d 

s4S°  -  4D 

34-34 

E29.T!  1 

K  V 

452.227 

10U 

3p3  -  3p3(3P)3d 

2p® . 2p 

■6  -  '6 

623 

K  V 

452  900 

200 

3p3  -  3p3(3P)3d 

2p° _ ?p 

34  -  >6 

E29.B23 

K  V 

455  670 

250 

3p3  -  3p*(3P) 3d 

2P° . 2p 

•6-34 

E29.B2 

K  V 

456.328 

400b 

3p3  -  ?p2(3P)3d 

2P° . *p 

34-34 

E29.B23 

K  V? 

459.005 

150 

E29 

K  V? 

468.447 

100 

E29 

K  V 

482.706 

200 

3p3  -  3p2(3P)3d 

?4S°  4F 

’14-94 

E29.TI  1 

K  V 

483.745 

200 

3p3  -  3p5(3P)3d 

g4S° - 4F 

34  34 

E29,Til 

K  V? 

515,320 

50 

E29 

K  V? 

534,873 

100 

E29 

K  V? 

536.216 

100 

E29 

K  V? 

544.537 

50 

E29 

K  V? 

544.627 

50 

E29 

K  V 

580,319 

750 

3s23p3-3s3p4 

2P°  -  2P 

34  -  *6 

E29.B23 

k  V 

585.510 

250 

3s23p3  -  3s3p4 

2I)°  -  2P 

34-34 

E29.B23 

K  V 

586  322 

300 

3s3  3p3  -  3s  3p4 

2£)0  2p 

94  -  34 

E29.B23 

K  V 

602.269 

250 

js23p3  -  3s  3p4 

2P°  -  2S 

•6  -  44 

E29.TU 

K  V 

603.429 

400 

3s2  3p3  -  3s  3p4 

2P° - 2S 

34  -  '6 

E29.TI  1 

K  V 

638.668 

250 

3s2  3p3-  3s  3p4 

2p° . 2p 

•6  -  ‘6 

E29.B23 

K  V 

639.982 

100 

3s23p3  -  3s3p4 

2p‘  .  2p 

34  -'6 

E29.B23 

K  V 

644.963 

20 

3s2  3p3-3s3p4 

2pc . 2p 

•6-34 

E29.B23 

K  V 

686.978 

50 

3s2  3p3  •  3s 3p4 

2D°  -  2D 

34-34 

E27 

K  V 

687.495 

300 

3s2  3p3  -  3s  3p4 

nr  -  2d 

34-34 

E27 

K  V 

688.085 

150 

3s2  3p3  -  3s 3p4 

2D  -  2D 

34-34 

E27 

K  V? 

694 .477 

100 

F.29 

K  V? 

695  042 

150 

E29 

249 


K  V 


K  VI 


POTASSIUM  VI  (K5+),  Z  =  19 
Ground  State  ls*2s?2p«3s23p’  * P0  (14  electrons) 
Ionization  Potential  [805  700]  cm'1;  [99.89]  eV 


I*:*  ^  ;* ?c n n  T.  wzXTiT.  nnnTiTi  Ti^nTiT.  TinnnT.  nnnxT 


K  VI 


K  VI 


K  VI 


Wivcfcagih 


Ground  State  ls’2s’2p«3s*3p  *p;*  (,3  electrons) 
Ionization  Potential  948  200  cm“>;  117.56  eV 


K  VII 


k  vni 


Fit  mere 

Wavelength 

Intenscy 

Multiple! 

Coafiguratioa 

Tcrvr 

II 

«rfe races 

K  Vil 

401.553 

150 

3s3p*  -  3s3p(*l‘*)3d 

«P  «E* 

Er? 

K  VII 

401.790 

too 

3s3p*  -  3s3p(*P*)3d 

«P-«D* 

E27 

K  VII 

402.132 

100 

3s3p*  -  3s3p(*P*)3d 

*p-*p* 

Vi-% 

E27 

K  VII 

402.291 

20 

3s3p*-3s3p(sP‘)3d 

4p.«[)* 

E27 

K  VII 

403.800 

300 

3p-  3d 

8*P*-*D 

E27 

K  VII 

403.991 

150 

3s3p*  -  3s3p(*P*)3d 

«P-«P* 

E27 

K  VII 

405  345 

100 

3s3p*  -  3s3p(*P')3d 

«p.«p* 

E27 

K  Vll 

406.850 

20 

3s3p,-3s3p(*P*)3d 

«p.«p* 

E27 

K  VII 

408.210 

50 

3s3p*-  3s3p(*P“)3d 

«P«P* 

E27 

K  VII 

479.780 

200 

3s1 3p  -  3s  3p* 

8*P*-*P 

Vi-* 

EZ7 

K  VII 

484.261 

250 

3s*  3p-  3s  3p* 

g*r-*F 

Vi-Vi 

E27 

K  VII 

487.102 

350 

3sJ3p  3s3p* 

r*P*’P 

%-* 

E27 

K  VII 

491 .722 

200 

3s*3p  -  3s3p* 

S*P*-*P 

%-* 

E77 

K  VIP 

516.853 

50 

E» 

K  VII 

517.794 

50 

3s  3p*  -  3p* 

«P-«S* 

E  ■ 

K  VII 

517  926 

100 

3s’3p  -  3s  3p* 

8*P*-*S 

K  VII 

520.857 

100 

3s3p*- 3p* 

«P-«S* 

L  -K  ■ 

E27 

K  VII? 

524  639 

100 

E» 

K  VII 

525.612 

150 

3s3p*-3p* 

«P-*S” 

EI7 

K  VII 

526.453 

100 

3s*  3p  3s  3p* 

S*P*-*S 

*  -Vi 

E77 

K  VII 

658.420 

200 

3s*3p  -  3s3p* 

g*r-*D 

Vi* 

E27 

K  VII 

671.535 

250 

3s*3p-3s3p* 

f*r-*D 

*-* 

E27 

K  VII 

672.302 

20 

3s*3p-  3s  3p* 

g*  P*-*D 

*-* 

E27 

POTASSIUM  VIII  (K7+),  Z  -  19 
Ground  State  ls22s22p63s2  ’So  (12  electrons) 
Ionization  Potential  1  249  100  cm"1;  154.86  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

ESI 

References 

K  VIII 

155.715 

125 

i 

3s3p  •  3s4d 

*P”  -*D 

a-l 

P6 

K  VIII 

155.%! 

175 

3s3p  -  3s4d 

*P”-*D 

1-2 

P6 

K  VIII 

155.985 

100 

3s3p- 3s4d 

*P”  *D 

I-I 

P6 

K  VIII 

156.507 

225 

3s  3p  -  3s  4d 

*P”  *D 

2-3 

P6 

K  VIII 

156.543 

75 

3s3p  - 3s4d 

*P°  -  *D 

2-2 

P6 

K  VIII 

156.566 

25 

3s 3p-  3s4d 

*P°  -*D 

2-1 

P6 

K  VIII 

198.536 

125 

3s  3p  -  3s  4s 

*P°-*S 

0-1 

P6 

K  VIII 

198.975 

250 

3s 3p  -  3s 4s 

*P°  *S 

1-1 

P6 

K  VIII 

199.921 

375 

3s3p  3s4s 

*r-*s 

2-1 

P6 

K  VIII 

230  678 

250 

3s3d  -  3s4f 

*D-*F° 

1  -2 

”6 

K  VIII 

230.706 

300 

3s 3d  -  3s4f 

*D-*F° 

2-3 

P6 

K  VIII 

230.745 

375 

3s 3d  -  3s4f 

>D*P 

3  4 

P6 

K  VIII 

416.628 

75 

3s  3p- 3s  3d 

T-T) 

0-1 

P6 

K  VIII 

418.443 

175 

3s  3p  -  3s  3d 

*P°-*D 

1  -2 

P6 

K  VIII 

418.571 

25 

3s 3p  -  3s  3d 

*P°-*D 

1-1 

P6 

K  VIII 

422.511 

250 

3s 3p  -  3s  3d 

*P°  -  *D 

2-3 

P6 

K  VIII 

422  642 

50 

3s 3p  3s  3d 

*r-*D 

2-2 

P6 

K  VIII 

430.31 

3p*-3p3d 

*P-  *D° 

1-2 

F2 

K  VIII 

434.01 

3p*  -  3p3d 

*P-*D° 

2-3 

F2 

K  VIII 

441.33 

3p*  -  3p3d 

*P-*P° 

2-2 

F2 

K  VIII 

474.83 

3p*  -  3p3d 

*D  -  *D° 

2-2 

F2 

K  VIII 

519.372 

250 

3s*- 3s 3p 

g‘S-'P 

0-1 

f:29,tii 

K  VIII 

557.029 

50 

3s 3p  •  3p* 

.  »p 

1  -2 

P6 

K  VIII 

561.593 

150 

3s  3p-  3p* 

*p"-*p 

0-1 

P6 

K  VIII 

564.462 

700 

3s  3p  -  3p* 

*p-*p 

2-2 

P6 

253 


""■T'iiiMl 


K  VIII 


K  IX 


Klemenf 


K 

K 

K 

K 

K 

K 

K 

K 

K 

K 


VIII 

VIII 

VIII 

VIII 

VIII 

VIII 

VIII 

VIII 

VIII 

VIII 


K  VIII 
K  VII! 


Wavelength 

565.112 
569.479 
569  696 
569.915 
572.790 

585.25 
605  61 
721.4 
729  9 
737.2 

774.738 
938.287 


Intensity  |  Multiple! 


150 

100 

20 

20 

125 


150 

100 


Configuration 


3s3p  -  3p* 
3s  3p  -  3pJ 
3s3p - 3s3d 
3s3p - 3»3d 

3s  3d-3p3d 
3s 3p  3p* 
3s  3d  -  3p3d 
3s  3d  -  3p3d 
3s  3d  -  3p3d 

3s:- 3s 3p 
3s3p  -  3s3d 


Term 


>p-.sp 
Jp- . sp 

■  p-  .  >D 
■P*  -  *D 
JF  >P 

3D  -  >D‘ 
'P-'S 
JD  3F' 
3D  -  »F 
3D-JF* 

*‘S  3P° 
:P°  'D 


J  J 


1  - 1 
I  C 
12 
I  I 

2-1 

3-3 

I  0 

3-4 

2-3 

I  2 

0- 1 

I  -2 


References 


P6 

H 

P-29.K* 

F.29.K8 

P6 

F2 

F2 

F2 

F2 

F2 

H29.B3 
F29.TI  1 


t 


POTASSIUM  IX  (K80,  Z  =  19 
Ground  State  ls*2s*2p*3s  *SI/a  (11  electrons) 
Ionization  Potential  1  418  070  cm  175.814  eV 


254 


.id 


K  X  K  XI 


POTASSIUM  X  (K»+),  Z  =  19 
Ground  State  ls*2s*2p*  *S0  (iO  electrons) 
Ionization  Potential  4  060  600  cm'1;  503.44  eV 


Lie  men! 

Wavele  fifth 

Intensity 

Multiple! 

Co&fjgaraboa 

Tenn 

J- J 

References 

K  X 

29  588 

100 

2p*  -  2p*4d 

Jf's- V.U-.]* 

0-1 

£26 

K  X 

29  794 

50 

2p‘  -  2p‘4d 

*'s-3i[%r 

0-1 

E26 

K  X 

50 

2s*  2p*  -  2s2p*3p 

f'S-'F 

0-1 

E26 

K  X 

20 

2p*  -  2p‘4s 

0-1 

E26 

K  X 

31.062 

20 

2s*2p*  -2s2p*3p 

r’s-’f 

0-1 

E26 

K  < 

1  ‘ 

20 

2p*  -  ',ot4s 

g‘S  -%i%r 

0-1 

E26 

K  ^ 

KHE2 

2p‘  -  2p'  ja 

R'S-YiI*] 

0-1 

E26 

K  X 

35  779 

200 

2p‘-2p‘3d 

*'s 

0-1 

E26 

K  X 

36.229 

100 

2p*-2p‘3d 

r'S-%1%]' 

0-1 

E26 

K  X 

41  148 

700 

2p‘-2p‘3s 

g>s 

0-1 

E26 

K  X 

41.541 

700 

2p‘ - 2p’3s 

fr'S-*!*]” 

0-1 

E26 

POTASSIUM  XI  (K10+),  Z  =  19 
Ground  State  ls22s22p5  2P^2  (9  electrons) 
Ionization  Potential  4  550  100  cm  564.13  eV 


Elemeni 

Wavelength 

Intensity 

Multiple! 

Configuration 

Ter-r 

J-J 

References 

K  XI 

32.180 

11 

2p5-2P‘('D)3d 

g'P° - *? 

E76.X8 

K  XI 

32.339 

2p‘-2p4('D)3d 

g2P° - *F 

*-Vi 

E26.K8 

K  XI 

32.810 

H 

2p* - 2p4(3P)3d 

-  *d 

E26.K8 

K  XI 

36.662 

■ 

2p5-2p4(‘D)3s 

„'*P°  -  JD 

%  -  % 

E26 

K  XI 

36  971 

■  1 

2p‘-2p4(‘D)3s 

*’P°-3D 

E26 

X  XI 

37.435 

2p‘-2p4(2P)3s 

*JP° - *p 

E26 

K  XI 

37.696 

■ 

2p*  -  2p4(3P)3s 

g*r°-'p 

E26 

K  XI 

37.879 

2p5  -  7.p4(3P)3s 

g*r'p 

E26 

K  XI 

38  31  P 

■  H 

2s2pe  -  2s2p5(3F)3s 

1S .  *p° 

% 

K8 

K  XI 

152.46 

7s12p5  -  2s  2p* 

S*P° - *s 

%-Vi 

D2 

K  XI 

158.  ;i 

■ 

2s*2ps  -  2s  2p* 

«2P° - *s 

'k-'h 

D2 

255 


K  Xil 


POTASSIUM  XII  (K1,+),  Z  =  19 
Ground  State  ls22s22p4  *P*  (8  electrons) 
Ionization  Potential  5  074  100  cm-1;  629  09  eV 


K  xm 


Element 

Wavelength 

Intensity 

Mul*  ip  lei 

Coofigura‘joa 

Term 

J  -  J 

References 

K  XII 

140.85 

2s1 2p4  -  2s  2p* 

■D-'F 

2-1 

D2 

K  XII 

153  26 

2s*2p4-2s2p‘ 

'S-'F 

0-1 

F9 

K  XII 

16V. 71 

2s*  2p4  -  2»2p* 

£*P  -  *F 

2-1 

D2 

K  XII 

172  57 

2s‘2p4-2s2p» 

fT>-*F 

1  -0 

D2 

k  xn 

174.40 

2s*  2p4  -  2s2p* 

g*P  -  *F 

2-2 

D2 

K  XII 

175.35 

2s,2p4-2s2p* 

**P-»F 

1-1 

D2 

K  XII 

'76.68 

2s*  2p4  -  2s2p‘ 

g*P  -  *F 

0-1 

D2 

K  XII 

180.37 

2s,2p4-2s2ps 

j 

1 

g3P  -  *F 

1-2 

D2 

POTASSIUM  XIII  (K'*2+),  Z  =  19 
Ground  State  ls22s22p3  4S£/2  (7  electrons) 
Ionization  Potential  5  759  100  cm-1;  714.02  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Coni'guration 

Tenn 

J  -  J 

References 

K  XIII 

1 38.50 

250 

2s*2p3-2s2p4 

*D°  -  *P 

%-9i 

B12 

K  XIII 

142.68 

250 

2s,2ps-2s2p4 

*D°  -  *P 

% 

BI2 

K  XIII 

143.76 

500 

2s12p‘-2s2p4 

*D"  -  *P 

%-% 

BI2 

K  XIII 

151.05 

50 

2s,2p3-2s2p4 

tp°  .  *p 

9.-9. 

BI2 

K  XIII 

152.77 

300 

2s* 2p*  -  2s  2p4 

*F  *P 

%-9. 

B12 

K  XIII 

156.03 

50 

2s,2p1-2s2p4 

'  wssm  • 

B12 

K  XIII 

157.86 

200 

2s*2ps-2s2p4 

BI2 

K  XIII 

164.13 

250 

2s* 2p*  -  2s  2p4 

9.-9. 

BI2 

K  XIII 

166.19 

100 

2s12p’-2s2p4 

%-9. 

BI2 

K  XIII 

173.15 

300 

2s* 2p*  -  2s  2p4 

*D°  -  *D 

B 1 2 

K  XIII 

179.46 

300 

2s*2p*-2s2p4 

*D°  -  *D 

% 

B12 

K  XIII 

198.49 

150 

2s*2p*-2s2p4 

«‘S"  4P 

%  -9t 

812 

K  XIII 

199.54 

50 

2s*2p*-2s2p4 

*P° .  >D 

9.  -% 

Bi'; 

K  XIII 

201 .48 

200 

2s*2p*  -  2s2p4 

S4S°-*P 

%  -% 

E)2 

K  XIII 

202.01 

50 

2s’ 2p*  -  2s  2p4 

*P°  -  *D 

% 

1)12 

K  XIII 

208.12 

150 

2s*2p*-2s2p4 

£4S° - 4P 

BI2 
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K  XIV  K  XVI 


POTASSIUM  XIV  (K,,+),  Z  =  19 
3 round  State  ls,2s*2p*  *P0  (6  electrons) 
Ionization  Potential  6  348  800  cm"1;  787.13  eV 


Element 

Wavelength 

Intensity 

'  i  ultiplet 

Configuration 

Term 

m 

References 

K  XIV 

147.57 

50 

2s’ 2p*  -  2s  2p* 

**P  -  *S* 

0-1 

B 1 2 

K  XIV 

150.48 

100 

2s‘2p*-2s2p1 

*»P-*S* 

1  - 1 

B 1 2 

K  XIV 

151.68 

100 

2s*2p1  -  2s  2p* 

lD  -  lP” 

2-1 

B 12 

K  XIV 

153.91 

200 

2s*2p'-2s2p* 

j*P-‘S’ 

2-1 

B 12 

K  XIV 

172.26 

100 

2s*2p*  -  2s  2p* 

>D-‘D° 

2-2 

Bl2 

K  XIV 

174.09 

50 

2s‘2p1-2s2pJ 

‘S.>P“ 

0-1 

Bl2 

K  XIV 

186.06 

P 

2s*2p,-2s2p> 

g* P-*P* 

0- 1 

D2 

K  XIV 

190.07 

P 

2s‘2p1-2s2p1 

j*p.sp- 

1-2 

.02 

K  XIV 

190.75 

P 

28*2?*  -  2s  2p* 

**P-*P* 

1-0 

122 

K  XIV 

195.59 

P 

2s*  2p*  -  2s  2p* 

gl  P-*P* 

2-2 

D2 

K  XIV 

196.31 

P 

2s‘2p*-2s2p* 

f*P-*P* 

2-1 

D2 

POTASSIUM  XV  (Ku+),  Z  =  19 
Ground  State  ls22s22p  2PJ/2  (5  electrons) 
Ionization  Potential  6  950  800  cm"1;  861.77  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

j-j 

Refereuces 

K  XV 

24.34 

? 

2p  -  3d 

riiaoH 

K8 

K  XV 

25.91 

? 

2p  -  3s 

K8 

K  XV 

175.68 

50 

2s*2p  -  2s  2p* 

B12 

K  XV 

184.07 

? 

2s*2p  -  2s2pa 

'h-'h 

K8 

K  XV 

194.44 

? 

2s*2p-2s2p* 

34-  Vi 

K8 

POTASSIUM  XVI  (K15+),  Z  -  19 
Ground  State  Is2 2s2  ‘S0  (4  electrons) 
Ionization  Potential  [7  791  500]  cm-1;  [966]  eV 


Element 

Wavelength 

Intensity 

M  ultiplet 

Configuration 

Term 

n 

References 

Y  XVI 

15.05 

? 

2sl  -  2s5p 

g'  s-*p° 

0-1 

XVI 

? 

2s‘-2s4p 

g1  S  -  *P° 

0-1 

K8 

.  XVI 

20.76 

? 

2sJ  -  2p3s 

gls-'r 

0-1 

K8 

K  XVI 

211.81 

? 

2s’-2s2p 

*‘S-‘P* 

0-1 

K8 

K  XVI 

? 

2s*-2s2p 

g'S  ■  *P° 

0-1 
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K  XVII 


POTASSIUM  XVII  (KI6+),  Z  =  19 
Ground  Slate  ls*2s  *Siy*  (3  electrons) 
Ionization  Potential  [8  340  0W>J  cm'1;  (1034)  eV 


K  XVIII 


t  lenient 

Wavelength 

Intenuty 

Multiple! 

Configuration 

Term 

J  -  J 

Refereacti 

K  XVII 

13  92 

P 

2p  -  6d 

*P*  -  *D 

Vi  -Vi 

Gl5 

K  XVII 

13.98 

P 

2p-6d 

*P*  -  *D 

Vi  -Vi 

G15 

K  XVII 

14.14 

P 

2s  -5p 

«*S-*P* 

Vi  Vi 

G15 

K  XVII 

14.70 

P 

2p-5d 

*P*  -  *D 

Vi  -Vi 

Gl5 

K  XVII 

14.76 

? 

2p-5d 

*P*  •  *D 

Vi  -Vi 

G15 

K  XVII 

15.75 

P 

2s  -  4p 

«*S-*P* 

Vi  -Vi 

Gl5 

K  XVII 

16.43 

P 

2p-4d 

*P*  -  *D 

Vi -Vi 

GI5 

K  XVII 

16.50 

P 

2p-4d 

ip*.«D 

Vi  -Vi 

G15 

K  XVII 

20.88 

P 

2s  -  3p 

z’S-’P* 

Vi -Vi 

G15 

X  XVII 

20  93 

P 

2s  -3p 

g*S  -  *P* 

Vi  -Vi 

G!5 

K  XVII 

22.020 

100 

2p  -  3d 

*P’ .  »d 

Vi  -Vi 

G15 

K  XVII 

22.163 

100 

2p  -  3d 

*P“  •  *D 

Vi  -Vi 

G15 

K  XVII 

22.53 

P 

2p  -  3s 

*P*-*S 

Vi  -Vi 

G15 

K  XVII 

22.70 

P 

2p  3s 

*P*  -  *S 

Vi  -Vi 

G15 

K  XVII 

323.74 

P 

2s  -  2p 

g*S  -  *P* 

Vi  -Vi 

K8 

K  XVII 

363.37 

P 

2s  *  2p 

g'S  -  *F 

Vi  -Vi 

K8 

POTASSIUM  XVIII  (Kl7+),  Z  =  19 
Ground  State  Is2  *S0  (2  electrons) 
Ionization  Potential  37  190  818  cm  *;  4610.955  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

j  -  j 

References 

K  XVIII 

2.80 

P 

Is*- ls5p 

0-1 

K8 

K  XVIII 

2.86 

P 

!s* - ls4p 

1  mr&M  3 

0-1 

K8 

K  XVIII 

3.02 

Is*- Is  3p 

0-1 

Cl  l 

K  XVIII 

3.53 

P 

IsJ  -Is 2p 

i  ■ft  3 

0-1 

K8,Cl  l 

K  XVIII 

3.55 

P 

Is*  -  ls2p 

0-1 

K8.C11 

K  XVIII 

3.59 

7 

f 

Is*  -  Is 2s 

■ 

K8 

K  XIX 


POTASSIUM  XIX  (K1,+),  Z  =  19 
Ground  State  is  aS1/a  (1  electron) 
Ionization  Potential  39  795  864  cm"1;  4933.93  eV 


K  XIX 


Ca 


CAIXIIUM,  Z  =  20 
Unclassified  Lines 


/j 


a 


Wndeafll 


135.597 

143.173 

144.038 

175.963 

178.5S7 


Ca  187.515 

Ca  242.384 

Ca  I  330.809 
Ca  337.020 

Ca  337.396 


Ca  368.303 

Ca  369.647 

Ca  427.655 

Ca  440.118 

Ca  442.607 


Ca  444.254 

Ca  459.811 

Ca  468.540 

Ca  476.177 

Ca  477.300 


Ca  I  478.305 
Ca  480.345 

Ca  4W.471 

Ca  482.663 

Ca  482.769 

Ca  484.368 

Ca  514.498 

Ca  528.286 

Ca  569.122 

Ca  576.662 

Ca  603.622 

Ca  611.186 

Ca  620.566 

Cf  642.812 

Ca  659.694 

Ca  667.126 

Ca  668.462 

Ca  672  083 

Ca  686.190 

Ca  769.602 

Ca  772.641 

Cr-  780.116 

Ca  846.61 1 

Ca  850.966 

Ca  856.635 


Ca  856.791 

Ca  860.983 

Ca  890.892 

Ca  897.972 

Ca  916.917 

Ca  917.278 

Ca  938.699 

Ca  987.336 

Ca  998.397 

Ca  1019.371 


Ca  1028.560 

Ca  1031.760 
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Ca  I  Ca  HI 

CALCIUM  I  (Ca#+),  Z  =  20 
Ground  State  ls*2s*2p*3s*3p*4s*  *S«  (20  electrons) 

Ionization  Potential  49  305.72  cm'1;  6.113  eV 


CALCIUM  II  (Ca1+),  Z  =  20 
Ground  State  ls!2s*2p*3sI3ps4s  *S./*  (19  electrons) 
Ionization  Potential  95  751.87  cm'1;  11.871  eV 


Element 

Wavelength 

c  on/tgjratioo 

Term 

m 

References 

1341  889 

240 

2 

4s  -  6p 

g*S  -  *P* 

Vi-Mi 

E6.E23 

1342.535 

120 

2 

4s  -  6p 

**S-*P* 

V.  -Ml 

E6.E23 

1432.503 

120 

3d  -  6f 

Mi-*i 

E6.E23 

1433.749 

200 

3d  -  6f 

Mi  -  Mi 

E6.E23 

1553.176 

200 

3d  •  5f 

Mi-Mi 

E6.E23 

1554  642 

320 

3d  -  5f 

‘D  -*F 

Mi  -Mi 

E6,E23 

1642.802 

40 

5 

3d  -  6p 

1D-»P° 

Mi  -Mi 

E6.E23 

>  II 

1643  770 

200 

5 

3d  -  6p 

*D-*P* 

3M  -  Mi 

E6.E23 

Ca  II 

1644  442 

360 

3d  -  6p 

Mi-Mi 

E6.E23 

Ca  II 

1649.858 

600 

4s  -  5p 

g*S  -  *P* 

Mi-Mi 

E6.E23 

Ca  II 

1651.991 

320 

4s  -  5p 

8*s  *P° 

'h  -  Mi 

E6.E23 

Ca  II 

1673  860 

120 

4p  -  7d 

*P*  -  *D 

Mi  -  36 

E6.E23 

Ca  II 

I 680.05 I 

200 

4p  -  7d 

*P°  -  *D 

Mi  -Mi 

E6.E23 

Ca  II 

1680  129 

20 

4p  -  7d 

*P*  -*D 

Mi-Mi 

E6.E23 

Ca  II 

1691.779 

80 

4p  -8s 

*P*-*S 

Mi  -  Mi 

E6.E23 

Ca  II 

1698.183 

160 

4p  -  8s 

*P*-*S 

Mi  -  Mi 

E6.E23 

Ca  II 

1807.337 

200 

4p-6d 

*P*-,D 

Mi  -  Mi 

E6.E23 

Ca  II 

1814.495 

400 

4p  -  6d 

*P*  -*D 

Mi -Mi 

F.6.E23 

Ca  II 

1814  647 

40 

4p  -  6d 

*P*-*D 

Mi-Mi 

E6.E23 

Ca  II 

1838.008 

400 

3d  -  4f 

*D-*F* 

Mi-Mi 

E6.E23 

Ca  II 

1840.061 

600 

4 

3d  -  4f 

*D-*F° 

Mi  -  Mi 

E6.E23 

Ca  II 

1843.088 

200 

10 

4p  -  7s 

ip-_iS 

Mi  -  Mi 

E6.E23 

Ca  II 

1850.691 

400 

10 

4p-7s 

T*S 

Mi  -  Mi 

E6.E23 

CALCIUM  III  (Cai+),  Z  =  20 
Ground  State  ls22s22p63s23p6  *S0  (18  electrons) 
Ionization  Potential  410  614.1  cm~?;  50.908  eV 


Element 

Wavelength 

Configuration 

Term 

m 

References 

Ca  III 

273.695 

50 

■ 

3p‘-3ps(*P°)5d 

glS  -  Mi|Mi]° 

0  1 

B13 

Ca  III 

274  461 

10 

3p*  -  2p5(*P")6s 

ff’S-MilMir 

0-1 

Bl5 

Ca  III 

2%  9'8 

300 

3p‘  -  3ps(*P°)4d 

g'S-'P° 

0-1 

B14 

Ca  III 

301  741 

20C 

3p*  3p5(*P°)5s 

*'S-'P° 

0-1 

BI4 

Ca  III 

304.330 

150 

3p*  -  3p5(’P°)5s 

g'S  SP° 

0-1 

BI4 

H  He  l.i  Be  B  C  N  O  E  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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Ca  HI 


Cu  III 


Ca  III 


Ca  III 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  J 

References 

Ca  III 

701 .390 

300 

3p‘(2P°)3d  -  3pl(sP")4f 

2F-%[%] 

2-3 

BI4 

Ca  III 

704  772 

50 

3p5(2F)3d  -  3p*(2F)4f 

»F 

2-1 

BI4 

Ca  III 

7C5  426 

150 

3p‘(sP")3d  -  3p‘(aP°)5f 

'F”-%[*] 

3-4 

B14 

Ca  III 

709.802 

10 

3p5(2F)3d  -  3ps(2P’)5p 

3p° . 3p 

0-1 

B14 

Ca  III 

714.628 

25 

3p*(2F)3d  -  3p‘(2F)5p 

2F-'P 

I  -  1 

Bl4 

Ca  III 

7IT283 

50 

3p8(2P°)3d  -  3p‘(2F)5p 

jp* .  ap 

2-1 

B14 

Ca  III 

7.,  836 

50 

3p® (aP‘> 3d  -  3p*(2F)5p 

3F  -  2P 

2-2 

B.4 

Ca  III 

724.762 

10 

3ps(2P°)3d  -  3ps!2F)5p 

2P“  -  2D 

0- 1 

D;-. 

Ca  I!' 

725.556 

30 

;  3p8(2P°)3d  -  3p5(2F)5p 

3F  -  'D 

1  -2 

B14 

Ca  III 

727.656 

250 

3p1(,PVd-3ps(2F)4f 

3F- 14[%] 

3-4 

B14 

Ca  III 

728  004 

50 

3p5(2P°)3d  -  3ps(2F)4f 

aF°  -  %[%] 

3-3 

B14 

Ca  III 

730  474 

25 

3p‘(1P°)3d  -  3ps(aP°)5p 

2P°  -  2D 

1  -2 

BI4 

Ca  III 

731. 2K 

100 

3p‘(2P°)3d  -  '.p5(aF)5p 

aP°- >D 

2-2 

B 1 4 

Ca  III 

732.244 

100 

3ps(2P°)  3d  -  3ps(2F)4f 

3F°-  >A[%] 

2-2 

B14 

Ca  III 

732.894 

250 

3p1(3P°)3d-3p3(2F)4f 

2F“-  Vi[%| 

2-3 

B14 

Ca  III 

733.096 

10 

3p‘(5Pl)3d  -  3p5(JP°)4f 

2F°  -  ] 

2-3 

B14 

Ca  III 

736.239 

50 

3ps(2P°)3d  -  3p‘(2F)5p 

2F  -  SS 

0-1 

BI4 

Ca  III 

736  693 

200 

3ps(2P°)3d-3p'(2F)4f 

4-4 

B14 

Ca  III 

736  823 

25 

3ps(2P°)3d  -  3ps(JP°)4i 

3F°-%j%] 

4-3 

BI4 

Ca  Hi 

738  845 

100 

3ps;1P’)3d  -  'p*(*P^)5p 

ip- . iS 

1  - 1 

BI4 

Ca  ill 

740.330 

100 

3ps(2P°)3d  -  3ps(2F)4f 

2F°-  %[*6] 

4-4 

BI4 

Ca  I  I 

740.553 

400 

3ps(2P°)3d  -  3ps(JP°M 

3F“-%[*] 

4-5 

B14 

-"a  III 

742.541 

200 

3p5(2Pr)3d  -  3ps(,P°)4f 

3F°-%[%] 

3-4 

EM 

Ca  III 

742.672 

150 

3p® (*P°) 3d  3ps(2F)4f 

2F°  -  %[%] 

3-3 

BI4 

Ca  III 

744.293 

50 

3ps(2P°)3d  -  3p!(,P',)5p 

3P”  3S 

2-1 

B14 

Ca  III 

^.OOO 

50 

3ps(2P“)Jd-3p5(2F)4f 

5F°-%[%] 

3-3 

BI4 

Ca  III 

746.248 

300 

3ps(2P°)3d  -  3ps(2F)4f 

2F”-%[%] 

3-4 

BM 

Ca  III 

747.978 

250 

3p3(2P°)3d  -  3ps(2P°)4f 

2F°-%[%1 

2-3 

BI4 

Ca  III 

749.479 

150 

3ps(2P°)3d  -  3p3(2F)4f 

^•“-3,1%] 

2-2 

B 14 

Ca  III 

764.699 

100 

3ps(2P°)3d  -  3p!(2F)5p 

3F° - -P 

3-2 

BM 

Ca  I'l 

770.321 

10 

3p1(2P‘,)3d-7pVF)5;> 

2F°  «p 

2-2 

BI4 

Ca  III 

772.498 

100 

?p*(2P“)3d  -  3p5(7F)5p 

3F°  'P 

2-1 

BI4 

Ca  III 

779.608 

250 

?p5(,Pp)3d  -  3p5(JP°)5p 

T° - 

4-3 

BM 

Ca  III 

779.902 

10 

3ps(2P°)3d  -  3p5(JP°)5p 

3F°  'D 

3-2 

BI4 

Ca  III 

785.120 

150 

3p5(2P°)3d  -  3pJ(IP°)5p 

2F’ -  3D 

3-2 

BI4 

Ca  III 

786.159 

50 

3p3(2P°)3d  -  3p5(2P°)5p 

3F  -  3D 

3-3 

B 14 

Ca  III 

791.051 

25 

3p5(2P°)3d  -  3ps(IP°)5p 

2F° -  3D 

2-2 

BI4 

Ca  III 

799.529 

50 

3p5(2P°)3d  -  3ps(2F)4f 

■D°-  ■*[%] 

2-2 

BI4 

Ca  III 

800  301 

250 

3p5(2P°)3d  -  3p5(2F)4f 

'D°-  [ 

2-3 

BI4 

Ca  III 

800.550 

200 

3p5(2P°)3d  -  3p*(2P°)4f 

'D°  -  %[%) 

2-3 

BI4 

Ca  III 

800.886 

10 

3p5(2P°)3d  -  3p5(2P°)5p 

2F° - 3S 

2-1 

BI4 

Ca  III 

803.396 

200 

3p5(IP0)3d-3p5(Jl”)4f 

2D° 

3-4 

BI4 

Ca  III 

803.553 

10 

3ps(2P°)3d  -  3p5(2P  '4f 

3D ’-%[%] 

3-3 

BI4 

Ca  III 

809.642 

100 

3p';sI’°)3d  •  3p5(2P  4f 

3d°  •  %[¥•] 

2-2 

BI4 

Ca  III 

809.930 

250 

3p»(JP°)3d  -  3pi(’P°)4f 

3D°  ■  'A|3s  | 

1-2 

Bl4 

Ca  III 

810.434 

150 

3p6(2I,r)3d  -  3p5(2P°)4f 

3D°-  %[%1 

2-3 

BM 

Ca  III 

810.687 

200 

3p5(2P°)3d  -  3p'(2P°)4f 

3D°-W] 

2-3 

BI4 

Ca  III 

817.056 

250 

3p5(2P°)3d  -  3p5(2P°)4f 

‘F01A[%] 

3-4 

BI4 

Ca  III 

817.223 

50 

3p»(sP  )3d  •  3p® (*P°)4f 

'F°-  %[%] 

3-3 

BI4 

Ca  III 

817.480 

100 

3ps(2P°)3d  -  3p5(2P°)4f 

*F°  -  511%] 

3-3 

BI4 

Ca  III 

818.321 

200 

3p5(iP°)3d  -  3p*(2P°)4f 

'D"  -  %[%  ] 

2-3 

Bl4 

Ca  III 

820.131 

150 

3ps(2Pc')3d  -  3ps(2P°)4f 

2-2 

BI4 

Ca  III 

821.572 

300 

3p»(*P°)3d  -  3p®(*P°)4f 

3D°-%[%] 

3-4 

Bl4 

Ca  III 

822.432 

150 

3p5(aP°)3d  -  3pE(Ip°)4f 

'D0-%[%] 

2-3 

B14 

Ca  III 

825.880 

200 

3p5(2P°)3d  -  3p5(*P°)4f 

2D“-%[%) 

3-3 

B14 

Ca  III 

826.108 

200 

3p5(2P°)3d  -  3p5(2P°)4f 

2D”-%[%] 

3-4 

BI4 

Ca  III 

828.920 

150 

3p5(:'P°l3d  -  3ps(*P°)4f 

2D°  -  %[%  1 

2-3 

B14 

Ca  III 

829  445 

50 

3p®(!<P°)3d  -  3p»(,P’)4f 

2D°  -  %!32  j 

3-2 

Bit 

Ca  III 

830  777 

50 

3ps(JP'?3d  -  3p5(2P°)4f 

2D°-%[%] 

2-2 

BI4 

Ca  III 

831  077 

200 

3p5(JP  3d  •  3o5(2P°)4f 

3D”-%[%] 

1  2 

B|4 

Ca  III 

833  141 

150 

3psC’°)3d-3ps(,P°)4f 

3D°-%[%] 

2-3 

B14 

Ca  III 

835.861 

50 

3p»(iP°)3d  -  3p*(JP“)4I 

*F°  -  %[%] 

3-4 

B 14 

Ca  III 

8,6.024 

100 

3p5(2P°t3d  -  3p5(2P°)4f 

*F°  -  %[%  I 

3-3 

B.4 

Ca  III 

536.769 

200 

3p® (aP°) 3d  -  3p5(JP°)4f 

2D”-%[%] 

2-2 

B14 

Ca  III 

837.918 

50 

3p® {aP°9 3d  -  3p*(2P°)4f 

3D°-  %[“,] 

2-1 

B 14 
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Ca  HI 


Ca  III 


tleoeot 

Wavelength  j 

Intensity 

Multiple! 

Configuration 

Term 

J  -  J 

References 

Ca  (II 

818.23' 

200 

3ps(*F)3d  -  3p5(3F)4f 

Mr-36136] 

1  - 1 

B14 

Ca  III 

838.531 

25 

3r,<*P*)3d-3ps(,P’)5p 

*D*-36]36] 

1-0 

BIS 

Ca  III 

840  317 

25 

3p5(3F)3d  -  3p5(’P")4i 

*F*-36[36] 

3-3 

BI4 

Ca  III 

840.558 

300 

3ps(*P°)3d  -  3p5(*F)4f 

*F*-36[36] 

3-4 

B14 

Ca  III 

847.757 

50 

3ps(,P*)3d  -  3p»(*P°)5p 

*D*  -  *P 

2-1 

B14 

Ca  III 

855.660 

109 

3p*(*F)3d  -  3p*(,P')5p 

*D*  -  *P 

2-1 

BI4 

Ca  ill 

855.978 

25 

3p5(*P*)3d  -  3p‘(,P°)5p 

*D*  -  *P 

I-l 

BI4 

Ca  III 

864.035 

150 

3ps(*F)3d  -  3p5(*P*)5p 

■F* - *P 

3-2 

B14 

Ca  ill 

864  470 

50 

3p5(*P*)3d  -  3p‘(3F)5p 

*D*  -  ViJVi] 

1  -0 

BI5 

Ca  III 

865  629 

100 

3p5(*F)3d  -  3p‘(*P*)5p 

*D*-3D 

2-1 

B14 

Ca  III 

867.545 

200 

3ps(3F)3d  •  3ps(*F)5p 

*D"  -  'D 

3-2 

B14 

Ca  III 

870  152 

25 

3p*(’P*)3d  -  3p5(’P°)5p 

*D*-*D 

2-2 

B14 

Ca  III 

874.009 

25 

3p*(’P*)3d  -  3ps(3F)5p 

*D*  -  *D 

3-2 

B14 

Ca  III 

875.301 

25 

3ps(3F)3d  -  3p5(3F)5p 

*D*  -  *D 

3-3 

B14 

Ca  II! 

934.875 

50 

3p*(*P°)4s  ■  3ps(’P°)4f 

1-2 

E29.K8 

Ca  III 

938.497 

25 

3ps(’P°)3d  -  3p5(*P“)6f 

■r-381%1 

1-2 

BIS 

Ca  III 

966.186 

25 

3ps(3F)3d-3ps(3F)6f 

1-2 

BIS 

Ca  III 

984.919 

25 

3p5(’P*)4p  -  3p5(’P*)6d 

*D  -  *F" 

1  -2 

BU 

Ca  III 

995.135 

10 

3p5(*P*)4p  -  3ps(,P°)6d 

*D  -  *F* 

2-3 

B14 

Ca  III 

997.804 

50 

3p*(*P°)4j  -  3ps(’i'°)5p 

*P°  *  *P 

1-2 

B14 

Ca  III 

1002.143 

25 

3ps(’P°)4p  -  3p5(*F)6d 

«D-3F 

3-4 

B14 

Ca  III 

1005  000 

10 

3pi(*P°)4p  -  3p5(’P°)6d 

»D  -  3F° 

2-3 

B14 

Ca  III 

1009  546 

50 

3p5(’P°)4s  -  3ps(*P°)5p 

*F-'D 

2-2 

B14 

Ca  III 

1012.125 

10 

3p‘(*P°)4s  -  3p*(*P")5p 

3F  -  *D 

2-1 

B14 

Ca  III 

1013.715 

50 

3ps(*P°)4s  -  3p*(*i>“)5p 

*p® . )p 

0-1 

B14 

Ca  III 

1018.307 

100 

3ps(*P°)4s  -  3ps(’P°)5p 

3F  -  3D 

2-2 

B14 

Ca  in 

1018  600 

100 

3ps(*P°)4s  -  3p‘(,P°)5p 

*F  'P 

0- 1 

B14 

Ca  III 

1020.071 

30C 

3p*(’P°)4s  -  3ps(3F)5p 

»F-’D 

2-3 

B14 

Ca  III 

1023.849 

100 

3p5(’P°)4s  -  3os(,P°)5p 

3F-*D 

1-2 

BU 

Cz  III 

1026.495 

100 

3p‘(*F)4»  -  3ps(*F)5p 

ip»-»D 

1-1 

BU 

Ca  III 

1032.862 

200 

3ps(’P°)4s  -  3ps(*F)5p 

»F-*D 

1-2 

B14 

Ca  III 

1034.650 

250 

3r»* <*P°)4s  -  3p5(:F)5p 

*F  -  *S 

2-1 

BI4 

Ca  III 

1035.607 

50 

3p‘(,P°)4s  -  3ps(,P°)5p 

*P°  _  iP 

1-1 

B14 

Ca  III 

1036.766 

150 

3ps(,P°)4s  -  3p5(*P°)5p 

■P° - 3P 

1-2 

B14 

Ca  III 

1040.705 

100 

3p”'(3P°)4s  -  3p5(’P°)5p 

*P° . ip 

I-l 

BU 

Ca  III 

1044.518 

10 

3p5(’P°)4s  3p3(3F)5p 

*F  -  *D 

0-1 

BU 

Ca  III 

1049.673 

150 

3ps(-F)4s  3p*(*F)5p 

ip» . iS 

1-1 

BU 

Ca  III 

1060.751 

50 

3p*(*P')3d-3p»(*P*35f 

•P°  -  Vtl%] 

1-2 

BU 

Ca  III 

1064.899 

50 

3psl3P°)4s  -  3p5(’P°)5p 

*P°  -  'D 

1-2 

BU 

Ca  III 

1067.781 

25 

3ps(*P°)4s  -  3ps(3F)5p 

*F-*D 

BU 

Ca  III 

1074. 6o7 

10 

3p*<*F)4s-3p*(,F)5p 

*P°  -  *D 

1-2 

BU 

Ca  III 

1099.495 

50 

3p5(,P°)3d-3p5(,P°)5f 

■P°-  36136] 

1-2 

BI5 

Ca  III 

1124.039 

10C 

3p‘r3F)4p  -  3ps(,P°)6s 

*S-36|36]° 

1-2 

B15 

Ca  III 

1145  062 

100 

3p*(,P°)4p  •  3p*(’P”)5d 

3S-  36[36]° 

1-2 

B15 

Ca  III 

1148.399 

lUO 

3ps(,P')  3d  -  3p5(*F)4p 

ip" .  :S 

1  -0 

BU 

Ca  III 

1149.848 

150 

3p5(,P°)4p  -  3p5(,P”)5d 

*S-VkIVk]“ 

1  -1 

Bl5 

Ca  III 

1 152. 70S 

100 

3ps(3F)4p  -  3p5(’P°)5d 

*S-  36136]° 

1  -0 

Bl5 

Ca  ill 

1181.988 

150 

3p5(3F)4p  -  3p5(,P°)6s 

■D-36[36]° 

2-1 

Bl5 

Ca  III 

1187.303 

250 

3p5(’P°)4p  -  3p5(3F)5d 

•P- %[%]° 

I-l 

B15 

Ca  III 

1188.606 

400 

3p5(,P°)4p  -3n5(3F)6s 

*D-36[36]° 

3-2 

B15 

Ca  III 

1190.864 

250 

3ps(*P°)4p  -3p5(’P°)6s 

3D- 36]36]° 

2-1 

B15 

Ca  III 

1193.697 

150 

3p‘(*P°)4p  -  3p*(*P")6s 

3D-36[96]° 

2-2 

Bl5 

Ca  III 

1200.772 

50 

3p5,1P°)4p  -  3ps(’P°)5d 

’D-36]96]° 

2-2 

Bl5 

Ca  III 

1202.309 

200 

3p5(lF)4p  -  3p5(’P°)5d 

«D-v.[%r 

1  -l 

Bl5 

Ca  III 

1203.507 

10 

3P*(*PVp  -  3p»(sF-)6s 

*P  -  76|*6  ]° 

I  -0 

BI5 

Ca  III 

1207.341 

150 

3p5FF)4p  -  3p5(*P°)5d 

3D-36[96  ]° 

2-2 

BIS 

Ca  III 

1207.838 

200 

3p5(’P°)4p  -  3p5(JP°)5d 

3P  -361%]° 

1  l 

Bl5 

Ca  III 

1208  046 

150 

3p5(’P°)4p  -  3p5(3P°)5d 

*D  -  3F° 

3-3 

B14 

Ca  III 

1208  716 

50 

3ps(’P°)4p  -  'Jps(’P°)6s 

3D  -  36[96  ]° 

1  - 1 

Bl5 

Ca  III 

1211.822 

450 

3p5(*P°)4p  -  3p‘(JP°)5d 

3D  -  36  [76 )° 

3-4 

Bl5 

Ca  III 

1211.889 

250 

3p*(*F)4p  -  3p5(zP°)5d 

3D  -  3F° 

3-4 

BU 

Ca  in 

1212.682 

200 

3p’-(*P°)4p  3p5(3F)6s 

*P-’6I,6]° 

2-1 

B15 

Ca  III 

1213  301 

300 

3p5(*P°)4p  -  3p5(’P°)5d 

3D  -  3F° 

2-3 

Bl4 

Ca  11! 

1217.450 

50 

3pM,P°)4p-3p5(*F)5d 

3D  -  *6  [36]° 

2-2 

B  5 

Ca  III 

1218.738 

50 

| 

3p5(sP°)4p  -  3p5(’P°)5d 

*D-  *6 [36]° 

2-1 

B15 
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Ca  III 


Ca  III 


Ca  III 


Ca  IV 


Element 

Wavclen(lb 

intensity  J 

Multiplet 

C enlist  _  >c 

Term 

s  -  s 

Reference! 

Ca  III 

178*. 827 

3p*(2P*)4p  -  3p*(2f  )4d 

*S  -  *D" 

1  -2 

BI4 

Ca  III 

1794.223 

3p‘(’P*)4p-  3p8(3P°)5s 

2S  *P* 

1-2 

B14 

Ca  III 

1798.246 

3p*(’P*)4p  -  3p8(2P*!4d 

ip.  ip» 

I-I 

B14 

Ca  III 

1800.208 

-  H 

3p*(aP°)3d  -  3p*(*P°Mp 

3D°-aP 

3-2 

BI4 

Ca  III 

1807.885 

3p‘(*P*)3d  •  3p‘(*P*)4p 

>D°-‘P 

2-1 

B14 

Ca  III 

1812.153 

3p8(*P°)3d  -  3p*(*P*)4p 

»D*  -  >P 

2-1 

B14 

Ca  III 

1813.585 

3p‘(,P*)3d  -  3p*(2P°)4p 

3D”-»P 

1  - 1 

B14 

Ca  III 

1822.592 

25 

3pVP*)4p  -  3p‘(aP°)4d 

3P-'P° 

•>-! 

Hu 

Ca  III 

'.f'30.0:>9 

3p‘(*P*)3d-3p‘(*P*)4p 

*D°  -  8P 

1-0 

Bit 

Ca  III 

1835.072 

200 

3ps(*P’)3d  -  3p*(*P°)4p 

2D°  -  3P 

2-2 

Bl. 

Ca  III 

1845.775 

450 

3p‘(*P‘14p  -  3p8(aP°)4d 

ip  .  ip® 

ii 

B 14 

Ca  III 

1851  090 

150 

3p8(2P°)4p  -  3p8(aP°)5s 

3D-  >P° 

2-1 

BM 

Ca  III 

1860.432 

500 

3p*(*P°)3d  -  3p*(*P°)4p 

*D°  -  *P 

2-1 

B14 

Ca  III 

1870  263 

700 

3p!(*P’)3d  -  3p5(*P°)4|i 

ip.ap 

3-2 

BI4 

Ca  III 

1872.367 

700 

3p*(,P°)3d  -  3pa(2P°)4p 

3D°  -  'D 

3-2 

BM 

Ca  III 

1876.915 

10 

3p*(2P°)4p  -  3p*(1P°)4d 

3S  -  *F° 

1-2 

BM 

Ca  III 

1894  124 

3p‘(*P°)3d-3p‘(,P°)4p 

*D°  -  3D 

2-1 

U14 

Ca  III 

1894  582 

Him 

3p‘(*P°14p  -  3p*(,P°)5s 

3D-*P” 

I  -1 

BM 

Ca  III 

1907.385 

lilil  i 

3p8(2P”)4p  -  3p‘(*P°)5s 

3D  -  3P° 

1-0 

BM 

Ca  III 

1910.097 

mk./o  i 

3p8(*P°)3d  -  3p8(2P°)4p 

3D°  -  'D 

2-2 

BM 

Ca  III 

1911.692 

3p5(*P°13d  -  3p8(2P°)4p 

*D°-  *D 

1-2 

Bm 

Ca  III 

1935.72 

3ps(*P°)4p  -  3ps(,P“)5s 

■D-*P* 

2- 1 

BM 

Ca  III 

1938  572 

3p8(2P°)4p  -  3p8(aP°)4d 

3D  -  3D° 

3-2 

BM 

Ca  ii; 

1939.244 

1 

3p8(2P°)4p  -  3p8(2P°)4d 

8D  -  aD° 

3-3 

BM 

Ca  i:i 

1939.683 

Kiijm 

3ps(aP°)3d  -  3p8(*P°)4p 

■D°  -  3D 

2-2 

BM 

Ca  III 

1943.012 

3p5(*P°)4p  -  3p8(aP°14d 

3S  -  »P° 

1-2 

314 

Ca  III 

1948  257 

3p8(aP°)3d  -  3ps(*P°)4p 

■F* - >D 

3-2 

BM 

Ca  II! 

1951  888 

3p8(*P°)3d  -  3p8(2P°)4p 

3D°  -  3D 

2-1 

B14 

Ca  III 

1952  *.33 

3p8(2P°)4p  -  3p8(!P°)4d 

3D  -  2D° 

2-2 

BM 

Ca  III 

1952  823 

3p‘(‘P°)4p-  3pH,P”)4d 

3D  -  *D° 

2-3 

BI4 

Ca  III 

1953.064 

450 

3ps(‘P°)4p  -  3p5(aP°)5s 

3D  -  3P° 

2-1 

B14 

Ca  III 

1953  295 

150 

3p8(aP°)3d  -  3p*(,P°)4p 

'D°  -  3D 

2-3 

BM 

Ca  III 

1953  546 

500 

3p8(,E°)3d  -  3p8(,P°)4p 

“D°  -  3D 

I  -1 

BI4 

Ca  III 

1958.149 

300 

3p8(‘P°)4p-3p5(*P°)4d 

3D  "D° 

3-2 

BM 

Ca  III 

1958.97! 

500 

3p8(*P°)3d  -  3p8(*P°)4p 

*D°  3D 

3-2 

BM 

Ca  III 

1964.614 

650 

3p8(*P°)4p  -  3p8(*P°)55 

3D  *ro 

3-2 

BI4 

Ca  III 

1967.936 

650 

3p8f2P0)4p-  3pt(*P")4d 

«S-3P° 

1-1 

B14 

Ca  III 

1971.992 

250 

3p8(,P°)4p  -  3pi(zP‘)4d 

3n  -  *d° 

2-2 

BI4 

Ca  III 

1972.823 

3p8(2P°)3d  -  3p8(*Pc)4p 

»D°  -  3D 

3-3 

BM 

Ca  III 

1977.013 

|  500 

3p8(2P°)4p  -  3p8(»P')4d 

3D  -  3D° 

2-1 

BM 

Ca  III 

1978  551 

K.  1  " 

3p8(2P')4p  -  3p8(2P°)5s 

3D  2P° 

2-2 

BM 

Ca  III 

1981. 192 

IS 

3p8(*P”)4p  -  3p8(*P°)4d 

3S  -  3P“ 

I  -0 

B14 

Ca  III 

1989.512 

450 

3p8(*P°)4p  -  3p8(*P°)5s 

■p.ip” 

1  I 

B14 

CALCIUM  IV  (Ca3+),  Z  =  20 
Ground  State  ls22s22p63s23p5  2PS/2  (17  electrons) 
Ionization  Potential  541  200  cm-1;  67.10  eV 


Element 

Wavelength 

Configuration 

term 

J  J 

References 

Ca  IV 

249,408 

150 

3p8-3p4('D)5s 

a'*P°*0 

36-36 

F29.TH 

Ca  IV 

250.153 

- 

3p8  -  3p4('D)5s 

g*P°  -  *D 

36-36 

E29.T1  1 

Ca  IV 

251.354 

»■ 

3p5  -  3p4(‘D)5s 

e* P  -2D 

36-36 

E29.T11 

Ca  IV 

296,554 

250 

3p5-  3p4(‘S)4s 

?2p° - 2s 

36-36 

E29.K23 

Ca  IV 

299.315 

!  3p5  3p4('S)4s 

g2F”-2S 

56  -  56 

E29  K23 

Ca  IV 


Ca  V 


Element 

Wavelength 

intensity 

Multiple! 

Configuration 

Term 

warn 

References 

Ca  IV 

318.094 

200 

3p‘-3p4(‘D)4s 

g*P*-*D 

’h-’h 

E29.K23 

Ca  IV 

318.385 

mm  ■: 

3p*  -  3p4('D)4s 

g3P°  -  *D 

% 

E29.K23 

Ca  IV 

321 .593 

■ 

3p‘  -  3p4(‘D)4s 

S2P°  -  *D 

Hi  ■  Hi 

K23 

Ca  IV? 

328.577 

E29 

Ca  IV 

329.116 

I  ■ 

3p*-3p4(‘D)3d 

g*P* - *D 

Hi -Hi 

E29.Fl  3 

Ca  IV 

329.391 

3p‘  -  3p4(J",)4s 

gjp». jp 

Hi -Hi 

E29.G1 

(  a  IV 

\$\  -H2 

200 

3ps-3p‘(sP)4s 

4SP“ • ‘P 

Hi -Hi 

E29.G1 

Ca  IV 

331  991 

250 

3p‘-3p4('D)3d 

g»P°  -  *D 

Hi  -  Hi 

E29.G1 

Ca  IV 

332.531 

235 

3ps  -  3p4('D)3d 

g*r-*D 

Hi -Hi 

E29.G1 

Ci  IV 

332  808 

150 

3p‘-3p4(JPI4s 

g7  p*-*p 

Hi  -  Hi 

E29.G1 

Ca  r. 

338.8  28 

200 

3p*-3p4('D)3d 

g1  p°  •  *p 

Hi -Hi 

E29.F13 

Ca  IV 

339  790 

150 

3p‘-3p4(JP)4s 

g»p°-4p 

Hi -Hi 

E29.K23 

Ca  IV 

340  286 

200 

3p‘-3p4(‘D)3d 

gtp-.tp 

Hi -Hi 

E29.G1 

Ca  IV 

341 .284 

200 

3p*  -  3p4(3P)4s 

«5P°-4P 

Hi -Hi 

E29.K23 

Ca  IV 

341  455 

200 

3ps  -  3p4(’D)3d 

g*P* - 3S 

Hi  -  Hi 

E29.Fl  3 

Ca  IV 

342.447 

250b 

3ps  -  3p4('D)3d 

g7V°-7V 

'h  -  Hi 

E29.Fl. 3 

Ca  IV 

343  194 

100 

3p*  -  3p4(3P)4s 

«*P°-4P 

Hi -Hi 

E29.K23 

Ca  IV 

343.438 

200 

3ps  -  3p4(JP)4s 

g*P°-4P 

Hi-Hi 

E29.K23 

Ca  IV 

343.933 

250 

3p* - 3p4(‘D)3d 

g7P°-7P 

Hi -Hi 

E29.G1 

Ca  IV 

344.958 

200 

3p5  -  3p4(3P)4s 

*»P°-4P 

Hi -Hi 

E29.K23 

Ca  IV 

345.130 

215 

3p5  -  3p4('D)3d 

g*P’-*S 

Hi -Hi 

E29.F1 3 

Ca  IV 

374.744 

250 

3p5  -  3p4(3P)3d 

/?*p°  -  *F 

Hi -Hi 

E29.T11 

Ca  IV 

434.570 

600 

3p5  •  3p4(JP)3d 

g’1"  -  *D 

Hi -Hi 

E29.T11 

Ca  IV 

437.271 

100 

3p5  -  3p4(JP)3d 

g'V  *D 

Hi -Hi 

E29.T11 

Ca  IV 

437.773 

250 

3ps - 3p4(3P)3d 

g7  P°  -  *D 

Hi -Hi 

E29.T1 1 

Ca  IV 

438.930 

200 

3p5  -  3p4(3P)3d 

g3P°  -  4D 

Hi-Hi 

E29.T11 

Ca  IV 

443.821 

750 

3p‘-3p4(3P)3d 

g*r  -  jd 

Hi -Hi 

E29.TII 

Ca  IV? 

444.766 

150 

E29 

Ca  IV 

445.018 

50 

3p5  -  3p4(3P)3d 

g7 p°  -  *D 

Hi -Hi 

E29.T11 

Ca  IV 

450.565 

500 

3p5  -  3p4(3P)3d 

g3p°-3p 

Hi -Hi 

E29.S29 

Ca  iV 

454.553 

50 

3p5  -  3p4(*P)3d 

g7v°  -  *p 

Hi -Hi 

E29.S29 

Ca  IV 

456.981 

3ps  -  3p4(3P)3d 

g7V°-7V 

Hi -Hi 

E29.S29 

Ca  IV 

461 .085 

3p*  -  3p4(3P)3d 

g*p“-*p 

Hi -Hi 

E29.S29 

Ca  IV? 

536.790 

85 

E29 

Ca  IV 

565.463 

150 

2j3p*  -  3s33p4(3P)4p 

>S  -  aP° 

Hi -Hi 

E29.TI1 

Ca  IV 

655.998 

3s3 3p5  -  3s  3p* 

*’P° - *s 

Hi  -  Hi 

E14.E29 

Ca  IV 

669  6% 

3s*3p!  -  3s  3p* 

g7P‘-7S 

Hi -Hi 

B  I4.E29 

Ca  IV? 

775.526 

Klifl 

E29 

Ca  IV? 

892.671 

■Fa 

E29 

Ca  IV? 

994.31! 

E29 

Ca  IV? 

997  579 

350 

E29 

Ca  IV? 

1024.339 

KW  : 

E29 

Ca  IV? 

1027,309 

E29 

Ca  IV? 

1029.566 

E29 

Ca  IV? 

1030.273 

E29 

CALCIUM  V  (Ca4+),  Z  =  20 
Ground  State  ls22s22p€3s23p4  3P2  (16  electrons) 
Ionization  Potential  680  800  cm-1;  84.41  eV 


F  lenient 

Wavelength 

Inlensity 

Multiple! 

C  onfiguration 

Term 

J-J 

References 

Ca  V 

184.280 

150 

3p4  •  5p3(2P°)5s 

g3P-3P° 

2-2 

B23 

Ca  V 

184.415 

50 

3p4  -  3p3(2P  )5s 

g3  P-JP° 

2-1 

B23 

Ca  V 

185.102 

100 

3p4  -  3p3;lP  )5s 

43P  -  3P° 

1  -2 

B23 

Ca  V 

185.288 

50 

3p4  -  3p3(3P°)5s 

g7 P  -  JP“ 

1  0 

B23 

Ca  V 

185.540 

100 

3p4  -  3pJ(3P°)5s 

g3P-3P° 

0-1 

B23 

267 


Wavelength  |  loteniity  |  Uuhiplet 


190.457 
190.558 
191 .439 
191  480 

191  801 

196  970 

197  531 
197.648 

197.685 

199.553 

199  890 
200.512 

200  860 
257.976 

258  251 

259  576 
259.856 

259  978 

260  446 

266  863 
267.772 
268.583 
270.305 
270.494 

270.570 
271.141 
271  440 
272.265 
272.336 

272.982 

280.992 

284.794 

284.978 

286.96 

I  287.657 
301  139 
316.115 
321.609 
322.166 

322.757 
323.223 
324.1  10 
324  477 
325.020 

325.282 

330.937 

333.438 

333.370 

333.857 

334.545 
335.344 
336.554 
337.541 
33?  ''56 

340.389 
343.194 
343.640 
344  219 
352.915 

356.246 
371 .225 
372.904 
375.333 
377.181 


Configuration 


3p4-3p*(*P*)5s 
3p4  -  3p3(2D*)5i 
3d4  -  3p3(2D°)5s 
3p4-  3p3(2D*)5s 
3p4  -  3p3(*D‘,)'s 

3p4-3p3(2D')5s 
3p4  -  3p3(2D‘,)5s 
3p4-3p3(2D’)5s 
3P4  -  3p*(*D*)Ss 
3p4  •  3p2(2D“)5s 

3p4  3p3(4S‘)5s 
3p4  •  3pJ(2P°)5s 
3p4-3p3(4S‘)5s 
3P4  -  3p2(4S“)5s 
3p4  -  3p3(2P°)4« 

3p4  -  3p3(2P°)4s 
3P4  -  3p3(2P°)4s 
3p4  -  3p3(2P°)4s 
3p4  ■  3p3(2P°)4s 
3p4  -  3ps(,P°)4s 

3p4  -  3p3(2D‘)4s 
3p4  -  3p3(2P°)4s 
3p4  -  3p3(2D°)4s 
3p4  -  3p3(2D°)4s 
3p4-  3p3(2D°)4s 

3p4  •  3p3(2D°)4s 
3p4  -  3ps(,P“)4s 
3p4  -  3p3(2P“)4s 
3p4  -  3p-(2D°)4s 
3P4  -  3p3(2D°)4s 

3p4  -  3p3(,D°)4s 
3p4  -  3p1(*D°)4s 
3p4  -  3p3(2D°)4s 
3p4  •  3p»(4S°)4s 
3p4  •  3p3(4S°)4s 

3p4  -  3p5(4S°)4s 
3p4  -  3p3(4S°)4s 
3p4  -  3p’(,P°)3d 
3p4  -  3p3(2P°)3d 
3p4-3p»(=r)3d 

3p4  -  3p3(,P°)3d 
3P4  -  3p3(2P°)3d 
3p4  -  3p3(2P°)3d 
3P4  -  3p3(2P“)3d 
3p4  -  3p2(2P“)3d 

3p4-3p3(2P”)3d 
3p4-3p3(2D°)3d 
3p4-3p3(2P")3d 
3p4-3p3(2D°)3d 
-P4-  3p3(2P“)3d 

3p4-  3p3(2D°)3d 
3p4  •  3p3(2F  )3d 
3P4-  3p2(2P°)3d 
3p4-  3p3(2P°)3d 
3p4  -  3p2(2P') 3d 

3p4  -  3p2(2D°)3d 
3p4  -  3p3(2D°)3d 
3p4-3p=(2P',)3d 
3P4  -  3p2(2D°)3d 
3p4-3p2(2n”)3d 

3r.4-3p3(2P°)3ff 


3p4-  3p3(2D°)3d 


Refereacci 


■D  -  ‘P* 
r*P-*D* 
t  P  -  *D* 
r*p  -  *d* 

x’f  »D- 

»D* 
■D-'D" 
'D-’D' 
'D  -  3D° 
■D  -  »D* 

S3P-3S" 
■S  -  'P* 
*3P-3S' 
f?3P-3S* 

£3P-3P* 

S3P-3P° 
£3P-3P" 
S3P-3P” 
«3P  -  3P" 
g*p  -  2P° 

£3P.1D° 

■D  -  'P° 
g’P-'D” 

g3P  .  20° 

g3  P  -  3D° 

g3P  -  2D° 
>D  -  3P° 

‘D  -  2P° 
g3P  -  3D° 

g3P .  3d° 

g3P  -  3D° 

■D  -  '0° 

:D  -  3D” 
g3P-3S° 
g3P-3S° 

c3P-3S° 
0-3S° 
g3F-  *D° 
g3P  -  3D° 

*D  -  >F° 

g3P  -  3D° 

■S  -  >P° 
f?3P  -  3D° 
g’P  -  3I)° 
g3P  -  3D° 

S3P-3D’ 

g3P->P” 

>D  -  ’D° 
fr’P-'P” 

g3p..ip» 

*?3P-'P0 
f,’3P  -  3P° 

?3p.ap" 
tf3P . ap° 
g3P  -  3P° 

g3  P-3S" 

«3P  -  3S° 

‘D  -  3D° 
S3P-3S° 

■D  -  >P° 


0-1  B23 

2-2  B23 

2-3  B23 

2-2  B23 

2-1  E29.K* 

2-1  B23.KI3 

0-1  B23 

1- 1  (>23 

0  1  B23 

2  -  2  E29.K* 

2- 1  E29,K« 

1- 2  E29.K8 

1  -  1  E29.K8 

I  -  0  E29.K8 

01  E29.K8 

2- 2  B23 

2-1  B23 

1- 2  B23 

2- 3  E29.K8 

2-2  E29.K8 

2-1  B23 

2-2  B23 

2- 1  B23 

1- 2  E29K8 

1  -  I  E29.KF 

3- 1  E29.K8 

2- 2  B23 

2-3  B23 

2  -  I  E29.K8 

I  - 1  B23.K8 

>  -  I  E29,K* 

-  -  1  B23 

-  2  E29,S29 

1  B23 

-3  E29,Gl 


0-1 

E29.S29 

1  - 1 

E29.GI 

2-3 

E29.G1 

0-1 

E29,Gl 

1-2 

E29.G1 

2-1 

B23 

2-2 

E29.F13 

!  -  1 

B23 

2-1 

E29,Suv 

0-1 

B23 

2-2 

E29.S29 

1-1 

E29.S29 

0-1 

E29.S29 

1-2 

E29.S29 

2-  1 

E29.S29 

1-1 

E29.S29 

2-2 

B23 

0-1 

E29.S29 

2-1 

B23 

2-1 

B23 

E29 

E29 

E29 

2-3 

E29.S29 
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Ca  V 


Ca  VI 


Element 

Wavelength 

Intern  ay 

Multiple! 

Configuration 

Term 

j-j 

References 

380.396 

250 

E29 

381.601 

150 

E29 

■3S9  ' 

387  080 

200 

3p4  -  3p*(*D*)3<l 

'S-'P* 

0-1 

E29.S29 

Ca  V 

425.000 

750 

3p4  -  3p,(*D’)3d 

■D-'D* 

2-2 

E»,S29 

Ca  V? 

445.933 

50 

E29 

Ca  V? 

446.036 

50 

E29 

Ca  V? 

476.606 

100 

E29 

Ca  V? 

509  293 

100 

F.29 

Ca  V? 

549.070 

150 

E29 

Ca  V 

558.602 

500 

3s*3p4-3s3p‘ 

■D-'P* 

2-1 

E29.E4 

Ca  V? 

593  404 

50 

E29 

Ca  V? 

593.472 

50 

F.29 

Ca  V? 

594.239 

50 

E29 

Ca  V 

637.928 

400 

3s*3p4-3s3p* 

S*P  -*P" 

2-1 

F.29.K8 

Ca  V 

643.118 

300 

3s33p4-3s3p‘ 

g’P  -  *P* 

1  -0 

E29.K8 

Ca  V 

646.570 

400 

3s*3p4-3s3p‘ 

g’P  -  *P* 

2-2 

F.29.K8 

Ca  V 

647.876 

250 

3s1 3p4-  3s  3p* 

g3?-3?” 

1-1 

F.29.KS 

Ca  V 

651.550 

250 

3s*3p4-3s3p* 

g’P  ■  3P* 

0-1 

E29.K8 

Ca  V 

656.763 

300 

3s*3p4-3s3pJ 

g’P  -  ’P 

1  -2 

F.29.K8 

Ca  V 

725.088 

50 

3s*3p4-3s3p» 

>d  *r  ? 

2-1 

F.29.K8 

Ca  V? 

730.257 

250 

F.29 

Ca  V? 

774.088 

250 

F.29 

Ca  V? 

774.354 

150 

F.29 

Ca  V? 

842  950 

150 

£29 

Ca  V? 

962.896 

100 

E29 

Ca  V? 

966.466 

300 

E29 

Ca  V? 

968.736 

150 

F.29 

Ca  V? 

973.437 

315 

F.29 

Ca  V? 

975.825 

200 

F.29 

Ca  V? 

987.680 

150 

E29 

Ca  V? 

994.946 

150 

F.29 

Ca  V? 

1000  310 

300 

F.29 

Ca  V? 

1001.544 

150 

F.29 

Ca  V? 

1009.638 

150 

E29 

Ca  V? 

1012.613 

150 

E29 

Ca  V? 

1014.162 

200 

F.29 

Ca  V? 

1021.139 

150 

E29 

CALCIUM  VI  (Ca5+),  Z  =  20 
Ground  State  ls22s22p63s23pa  4SS/2  (15  electrons) 
Ionization  Potential  [877  400]  cm'*;  [108.78]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  J 

References 

Ca  VI 

227.642 

20 

3p3-3p3(3P)4s 

*P°  -  »s 

'h-'h 

F.27 

Ca  VI 

227.922 

100 

3p3  -  3p*(3P)4s 

sp» . JS 

’h-'h 

E27 

Ca  VI 

228  628 

3p3  -  3p3(3P)4s 

g4S°-4P 

B23 

Ca  VI 

229.734 

3p3  -  3p*(3P)4s 

g4 s° - 4P 

=6  -% 

B23 

Ca  VI 

230.495 

3p3  -  3p3(3P)4s 

g4S” - 4P 

B23 

Ca  VI 

232.275 

300 

3p3  -  3p3(3P)4s 

3D° -  *D 

% -*h 

F.27 

Ca  VI 

232.531 

3p3  3ps(‘D)4s 

3D° -  3D 

B23 

Ca  VI 

239.296 

3p3-3p3(3P)4s 

3D’  -  3P 

B23 

Ca  VI 

239.535 

MR  ■  . 

3p3  -  3p2(3P)4s 

*D"  -  3P 

B23 

Ca  VI 

240.721 

3p3-3p*(3P)4s 

3D°  »P 

%  - 

B23 

Ca  VI 


Ca  VI 


Ca  V! 


Ca  VII 


Flemeat 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  -  i 

Ref  tntei 

Ca  VP 

578.732 

200 

E29 

Ca  VP 

579.775 

100 

E29 

Ca  VP 

581  466 

150 

E29 

Ca  VP 

587  604 

100 

E29 

Ca  VP 

58’  872 

50 

F.29 

Ca  VP 

590.3% 

150 

E29 

Ca  VI 

600.917 

300 

3s3 3p3  -3s3p4 

3D  -  *D 

S29.TI1 

Ca  VI 

601.700 

250 

3s,3p1  -  3i3p4 

3D  -3D 

‘fi-'h 

E29.TI1 

Ca  VI 

602  389 

20 

3s33p3  -3s3p4 

»D”-»D 

% 

E29,Tl  1 

Ca  VI? 

614.01 5 

150 

E29 

Ca  VI? 

617  517 

200 

E29 

Ca  VI 

629.594 

100 

3s’ 3p*  •  3s  3p4 

*4S  -4P 

%  -  V, 

E23 

Ca  VI 

633.815 

100 

3s»3p3 -3s3p4 

*4S° • 4P 

* 

B23 

Ca  VI 

641  883 

100 

3s»3V-3s3p4 

g4S°  -  -P 

% 

B23 

Ca  VI? 

672.315 

20 

E29 

Ca  VI 

672  651 

50 

3s’3p3  -  3s  3p4 

»P°  -  »D 

% 

F.27 

Ca  V. 

673  367 

5' 

3p*  - 

*D° -  1  ? 

*  -% 

E29.K* 

Ca  VI? 

674  046 

.'0 

E29 

Ca  VI 

674,278 

l'X> 

3s*  3ps  -  3s  3p4 

ip“ .  »d 

* -V, 

E27 

Ca  VI? 

639.539 

1  iO 

E29 

Ca  VI? 

758.465 

;o 

F.29 

Ca  VI? 

766.522 

aO 

E29 

Ca  VI? 

770.928 

50 

E29 

Ca  VI? 

777.508 

50 

E29 

Ca  VI? 

778.718 

50 

E29 

Ca  VI? 

816.805 

100 

E29 

Ca  VI? 

854.923 

150 

E29 

Ca  VP 

860.827 

100 

E29 

Ca  VI? 

%9.652 

300 

E29 

Ca  VI? 

975.055 

150 

E29 

Ca  Vi? 

1021.508 

200 

E29 

Ca  VI? 

103?  612 

100 

E29 

CALCIUM  VII  <Ca6+),  Z  =  20 
Ground  State  ls22s22p63s23p2  3P0  (34  electrons) 
Ionization  Potential  1  030  000  cm-1;  127.7  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  J 

References 

Ca  VII 

202.989 

150 

3p2  -  3p4s 

g3p  *p° 

1-2 

E27 

Ca  VII 

203.701 

100 

3p3  -  3p4s 

g3p-*p° 

0-1 

E27 

Ca  VII 

204.002 

250 

3p*  -  3p4s 

g3P-3P° 

2  2 

E27 

Ca  VII 

204  376 

50 

3p3 - 3p4s 

S3P  -  3P° 

1  -  1 

E27 

Ca  VII 

204.736 

150 

3p* - 3p4s 

g3p-3I'° 

1-0 

E27 

Ca  VII 

205.402 

150 

3p* - 3p4s 

g3p  -  3P° 

2-1 

E27 

Ca  VII 

209,723 

250 

3p*  -  3p4s 

■  D-'P- 

2-1 

E27 

Ca  VII 

213.194 

10 

3p3  -  3p4s 

’D  •  3P° 

2-1 

E27 

Ca  VII 

222.373 

3p3-3p4s 

>S  -  ’P° 

0-  1 

E27 

Ca  VII 

226.292 

50 

3p* - 3p4s 

iS..sp»  ? 

0-  1 

E29.K8 

Ca  VII? 

272.866 

150 

E29 

Ca  VII? 

295.171 

150 

E29 

Ca  VII? 

295.396 

150 

E29 

Ca  VIP 

30?  563 

100 

F29 

Ca  VII? 

313.478 

100 

E29 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  (u  Zn  Ga  Ge  As  Se  Br  Kr 
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Ca  VII 


Ca  VII 


Element 

Wavelength 

intensity 

Multiple! 

Configuration 

Terra 

J- J 

Referencei 

Ca  VII? 

■  ■  ■— 

114.609 

i  — 

100 

E29 

Ca  VII? 

315.702 

100 

E29 

Ca  VII 

330.010 

200 

3p*  -  3p3d 

■D-'F* 

2-3 

E27 

Ca  VIP 

330  303 

100 

P16 

Ca  VII? 

331  050 

160 

Pi  6 

Ca  VIP 

332  ,!S4 

60 

P16 

Ca  VIP 

334  136 

200 

P16 

Ca  VIP 

334.357 

100 

P16 

Ca  VIP 

334.9C4 

40 

P16 

Ca  VII 

338.824 

ICO 

3p*-3p3d 

g*P  -  *D* 

0-1 

E27 

Ca  VII 

339.965 

150 

3p*  -  3p3d 

g* P-*D* 

1-2 

E27 

Ca  VII 

340.700 

50 

3p’-3p3d 

g’P  -  *D‘ 

1-1 

E27 

Ca  VII 

342.394 

150 

3p*-3p3d 

f’P-’D 

2-3 

E27 

Ca  VII 

342.818 

50 

3p*  -  3p3d 

gJP  *D° 

2-2 

E27 

Ca  VII 

347.071 

3p’-  3p3d 

f*P-*P* 

0-1 

E27 

Ca  VII 

347.972 

3p*  -  3p  3d 

*’P-’P° 

1  -0 

E27 

Ca  VIP 

348.043 

150 

E29 

Ca  VII 

348.999 

70 

3p‘-3p3d 

**P-’P" 

1  - 1 

E27 

Ca  VII 

351.373 

100 

3p*-3p3d 

^*p-3r 

1-2 

F.27 

Ca  VII 

351  469 

100 

3p*-3p3d 

■  S .  ip" 

o  i 

E27 

Ca  VII 

352.008 

50 

3p*  -  3p  3d 

g’p  -  *p° 

I- 1 

F.27 

Ca  VII 

354.418 

150 

3p*  -  3p3d 

gj?.*P« 

2-2 

F.27 

Ca  VIP 

360.2% 

E29 

Ca  VII? 

367.011 

150 

E29 

Ca  VII 

378.258 

150 

3p’-3p3d 

■D-*P°  ? 

2-2 

E29.K8 

Ca  VII? 

389.195 

50 

F.29 

Ca  VII 

396.038 

50 

3s’ 3p*  -  3s  3p3 

SsP-'P° 

0-1 

E27 

Ca  VII 

398.623 

50 

3s’3p*-3s3p* 

g’P-’P” 

1  -1 

E27 

Ca  VII 

402.552 

50 

3s1 3p*  -  3s  3p* 

g’P-'P” 

2-1 

F.27 

Ca  VII 

407.780 

100 

3s*  3p*  -  3s  3p* 

g’P - *S° 

0-1 

E27 

Ca  VII 

150 

3s*3p’-3s3p3 

g*P  -  *s° 

1-1 

E27 

Ca  VII? 

412.175 

E29 

414.666 

3s*3p*  -  3s  3p* 

g3P  *S” 

2-1 

E27 

Ca  VII? 

50 

E29 

Ca  VIP 

428  819 

50 

E29 

Ca  VII 

433.599 

250 

3s* 3p*-  3s 3p* 

■D-'P” 

2-1 

E27 

Ca  VII 

447  681 

20 

3s*3p*-3s3p* 

‘D  -  *S° 

2-1 

F.27 

Ca  VII? 

486.838 

F.29 

Ca  VII? 

489.700 

50 

E29 

Ca  VII? 

49i  .097 

50 

E29 

Ca  VII 

491.386 

100 

3s*3p»  -  3s3p* 

■S  -  'P° 

0-1 

E27 

Ca  VII 

501.168 

20 

3s*3p=-3s3p= 

g’P-'D' 

2-2 

F.27 

Ca  VII? 

150 

F.29 

Ca  VII 

539.395 

50 

3s*3p*  -  3s3p* 

g*P  *P° 

0-1 

F.27 

Ca  VII 

544  118 

50 

3s* 3p*  -  3s  3p* 

g*P-*P” 

1-2 

E27 

Ca  VII 

544.174 

50 

3s* 3p*  -  3s  3p* 

g’P-’P” 

1-1 

E27 

Ca  VII 

544.269 

50 

3s*3p*  -  3s3p3 

g’?-3P” 

1  -0 

E27 

Ca  VII 

3s*  3p*  -  3s  3p* 

'D-'D° 

2-2 

E27 

Ca  VII 

551.460 

250 

3s*  3p*  -  3s  3p3 

g3P-*P" 

2-2 

F.27 

Ca  VII 

624.380 

50 

3s*  3p*  -  3s  3p* 

g*P-*D° 

0-1 

F.27 

Ca  VII 

630.517 

100 

3s*  3p*-  3s  3p3 

g3P  -  *D° 

1-2 

E27 

Ca  VII 

630.766 

50 

3s’ 3p*-  3s  3p3 

g*P-*D° 

1  -I 

E27 

Ca  VII 

639.212 

3s’ 3p*  -  3s  3p* 

g3P  -  *D° 

2-3 

E27 

Ca  VII 

640.404 

20 

3s’3p*-3s3p* 

g’P  -  *D° 

2-2 

E27 

Ca  VII? 

647  292 

E29 

Ca  VII? 

673.885 

50 

E29 

Ca  VII? 

676.563 

150 

E29 

Ca  VII? 

681  363 

150 

E29 

Ca  VII? 

684.383 

100 

E29 

Ca  VII? 

684.743 

250 

E29 

Ca  VII? 

687.985 

100 

E29 

Ca  VII? 

688.273 

50 

E29 

Ca  VII? 

607.281 

E29 

Ca  VII? 

6' 17. 809 

E29 

Ca  VII? 

697.972 

100 

F.29 

272 


Ca  VI! 


Ca  VIII 


Ekneol 

Wavelength 

Inlcniity 

Multiple! 

Configuration 

Term 

J  J 

References 

Ca  VII? 

709.001 

E  » 

Ca  vip 

709  932 

E29 

Ca  VIP 

710  671 

E29 

Ca  VII? 

711  390 

Ill'll  j 

E29 

Ca  VIP 

713  793 

1  150 

E29 

Ca  Vil? 

714  176 

135 

E29 

Ca  VIP 

721  514 

50 

E29 

Ca  VIP 

722  456 

100 

E29 

Ca  VIP 

727  185 

50 

K29 

Ca  VIP 

954  270 

150 

E29 

Ca  VIP 

970  887 

100 

E29 

Ca  VIP 

983  432 

200 

E2« 

Ca  VIP 

987  867 

150 

B29 

Ca  VIP 

989  973 

150 

E29 

Ca  VIP 

992  740 

50 

H29 

Ca  VII? 

1002  398 

250 

E29 

Ca  VIP 

1003  6,' 

190 

E29 

Ca  VIP 

1019  759 

150 

H29 

Ca  VIP 

1022  010 

100 

E29 

Ca  VIP 

1027.110 

150 

F.29 

Ca  VIP 

1028  366 

100 

F.29 

CALCIUM  VIII  (Ca7+),  Z  =  20 
Ground  State  ls22s22p83s23p  2PJ,2  (13  electrons) 
Ionization  Potential  1  187  600  cm  *;  147.24  eV 


Klement 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

J  J 

References 

Ca  VIII 

102.067 

10 

3p  •  6d 

?2F"  -  3D 

55  35 

E27 

Ca  VIII 

102.482 

50 

3p  •  6d 

k2P>  .  si) 

35-35 

K27 

Ca  VIII 

112.906 

50 

3p  -  5d 

j>2PJ - 2D 

55  -35 

E27 

Ca  VIII 

113.453 

100 

3p  -  5tl 

g2P° - 2D 

35  -55 

H27 

Ca  VHP 

114  566 

40 

PI6 

Ca  VIII? 

115.107 

80 

PI6 

Ca  VIII 

131  420 

10 

3d  -  7f 

2D  jp= 

35-55 

P.27 

Ca  VIII 

131  470 

10 

3d  -  7f 

21)  2p» 

55-35 

P27 

Ca  VIII 

141  110 

50 

3d  -  6f 

2Q  .  2p° 

55-55 

K27 

Ca  VIII 

141.153 

50 

3d  -  6f 

2D  -  2p 

55-35 

H27 

Ca  V  III 

143.216 

250 

3r  -  4d 

gip° . 2d 

'5-35 

K27 

Ca  VIII 

144.069 

3p  -  4d 

*2P° - 2D 

35  -55 

H27 

Ca  VIII 

144  111 

■kill  I 

3p  -  4d 

tf2P"-2D 

35-35 

K27 

Ca  VIII 

160  592 

■sl 

3d  -  5f 

2D  .  2p° 

35-55 

P27 

Ca  VIII 

160  640 

5C 

3d  -  5f 

2D  -  2F" 

55-35 

E27 

Ca  VIII 

174  910 

mm 

3s3p2  -  3s2  4f 

2D  -  2F° 

35-55 

F27 

Ca  VIII 

174.976 

3s3p2-3s24f 

2D  -  2F° 

55  -  35 

H27 

Ca  VIII 

1  ”7.886 

200 

3s  3p2  -  3s3p(3P°)4s 

ep.epo 

35-55 

F27 

Ca  VIII 

178  2?  * 

i. 

3s  3p2  -  3s3p(3P  )4s 

tp.tp 

55-35 

F27 

Ca  VIII 

<78  w 

3s3p2  -  3s3p(3P  )4s 

ip  .  4  D° 

55-55 

F27 

Ca  vr 

178.684 

50 

3s  ?p2-  3s.3p(3P  )4s 

«p-«p° 

55  -  55 

F'27 

Ca  via 

178.747 

10 

3s  3p2  -  3s3p(3P°)4s 

4P-«P 

35-35 

F27 

Ca  VIII 

179  215 

100 

3s3p2  3s 3p(3P°)4s 

4p  _  4|>° 

35  -  55 

H  27 

Ca  VIII 

179  509 

150 

3s3p2  •  3s3p(3P")4s 

«P  .  ep= 

55  -35 

F  27 

Ca  VIII 

182.707 

200 

3p  -  4s 

X2P° - 2S 

55  -  'k 

F.27 

273 


Ca  VIII 


Fie  meat 

Wavelength 

Intensity 

MuiUpkt 

Confn 

t  »  v:n 

184  158 

200 

3, 

r a  VIII 

216955 

100 

3d 

Ca  VIII 

217  040 

200 

3d 

Ca  VIII 

332  9*18 

3s  3p3 

Ca  VIII 

353  6<9 

20 

3s  3p2 

Ca  V  .11 

354  165 

150 

Ip 

Ca  VIII 

35a  488 

50 

3s  3p3 

Ca  VIII 

254  975 

IOC 

3s  3p3 

Ca  VIII 

355  704 

100 

3s3p? 

Ca  VIII 

356  907 

50 

3s  3p' 

Ca  VIII 

357  348 

150 

3s3p» 

ta  VIII 

357  492 

50 

3s  3p3 

(  a  VIII 

357.977 

100 

3s  3p3 

Ca  VIII 

359  364 

200 

3p 

Ca  VIII 

359.647 

50 

3p 

Ca  VIII 

360  298 

100 

3s  3p* 

Ca  VIII 

361  984 

20 

3s  3p3 

Ca  VIII 

363  391 

50 

3s  3p3 

Ca  VIII 

428.100 

150 

3sJ3p 

Ca  VIII 

432  866 

150 

3s1 3p 

Ca  VIII 

436  134 

200 

3s1  3p 

Ca  VIII 

441  084 

150 

3sl3p 

Ca  VIII 

461  705 

150 

3s1  3p 

Ca  VIII 

462  591 

sn 

3s3p» 

Ca  VIII 

465  993 

100 

3s.3p» 

Ca  VIII 

471 .070 

100 

3s1  3p 

Ca  VIII 

471.183 

100 

3s  3p3 

Ca  VIII 

582  834 

150 

3s1  3p 

Ca  VIII 

596.940 

150 

3s1  3p 

Ca  VIII 

....  .  j 

597  ,J,’2 

3s1  3p 

4* 


Id 

3s3p(3P  )3d 
3s 3p(3P  )3d 
3s3p(3P’)3d 
3s3pl3P“)3d 

3s 3p(3P‘)3d 
3s  3p(3P  )3d 
3s3p(3P)3d 
5d 
3d 

3s3p(3P  )3d 
3s3p(3P  )3d 
3s  3p(JP‘  )3d 
3s3p» 

3s  3p3 

3s  3p3 
3s3p» 

3s  3p3 

3p3 

3P3 

3s3p» 

3P3 

3s3p» 

3s  3p3 
3s  3p* 


Term 


g3P 

‘D 
*D  - 

4P 

4P- 

(f’P  - 
4P- 
4P 
4P- 
4P- 

4P 

4P- 

4P 

g'P 

■p- 

•p- 

*p 

*3p 

**p“- 

s’r- 
*3 p  - 
*3p 

*p- 

*p 

s3p 
4p 
*’P 
s*p  - 
*3P 


s 

p 

p 

D 

D 

D 

0” 

D 

D 

P 

D. 

D 

D 

D 

D 

p3 

P 

P" 

P 

P 

P 

P 

S 

S 

s 

s 

s 

I) 

I) 

I) 


CALCIUM  IX  (Ca8*),  Z  =  20 
Ground  State  is22s22p63s2  ‘S0  (12  electrons) 
Ionization  Potential  1  520  700  cm  188.54  eV 


F.lement 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

Ca  IX 

100.645 

40 

3s3p - 3s5d 

3P~  1|) 

Ca  IX 

100  958 

3s3p  3s5d 

3P  .  3R 

(a  IX 

129  197 

3s 3p  -  3s 4d 

3P  3R 

Ca  IX 

129  425 

3s3p - 3s4d 

3p  -  3D 

Ca  IX 

129.445 

40 

3s 3p  -  3s 4d 

3pl  -  3D 

Ca  IX 

129.934 

3s3p  3s4d 

3P”  -  3D 

c„  IX 

129.970 

3s 3p  -  3s4d 

3p  -  3d 

Ca  IX 

161.979 

3s  3p  -  3s4s 

3p° - 3S 

Ca  IX 

162  371 

3s 3p  -  3s4s 

3|>"  .  3$ 

Ca  IX 

163  229 

3s3p -  3s 4s 

3P  -  3S 

Ca  IX 

184  338 

3s 3d- 3s 4f 

3n  -  3f° 

Ca  IX 

184,377 

3s3d  -  3s4f 

3d  3P 

Ca  IX 

184  433 

3s  3d  -  3s  4f 

3n  3f° 

Ca  IX 

371.902 

3s 3p  3s  3d 

3P  -  313 

Ca  I  X 

373.802 

3s 3p  3s  3d 

3P  -  3i> 

Ca  IX 

373.979 

3s 3p  3s  3d 

3p  -3R 

Ca  IX 

378  089 

3s  3p-  3s  3d 

3P  .  3|) 

Ca  IX 

378  382 

'KIH  .  J; 

3s  3p  -  3s  3d 

3pn  -  3I3 

Ca  IX 

378  551 

■  turn  • . 

3s 3p  3s  3d 

3P  -  3D 

(  a  IX 

385.61 

3p3  -  3p3d 

3P  -  3D° 

Ca  IX 


Ca  X 


(rtcmcnt 

|  Wavelength 

latcnitfy 

Mt'ijplet 

Configuration 

Term 

J  J 

References 

Ca  IX 

t 

388  77 

3p*  •  3p3d 

ip .  *D" 

2-3 

F2 

Ca  IX 

395.01 

3p*-3p3d 

ap  .  ix>* 

2-7 

F2 

Ca  IX 

424.34 

3ps  ■  3p3d 

•D-  ‘D 

2-2 

f: 

Ca  IX 

455.34 

3p’  -  3p3d 

■S  -  *P* 

0- 1 

F? 

Ca  IX 

466  227 

300 

3s*-3*3p 

f'S-'P* 

0-1 

E29.T1I 

Ca  IX 

497.996 

40 

3»3p  -  5ps 

*r  -*p 

1  -2 

P6 

Ca  IX 

503  261 

20 

3* 5p  3p* 

jp*.ip 

0  1 

P6 

Ca  IX 

506  *63 

160 

3»3p  -  3pJ 

ip*.ip 

2-2 

P6 

Ca  IX 

507  105 

20 

3s  ip  -  3pJ 

iP  .  >p 

1  - 1 

P6 

Ca  IX 

M2  060 

20 

3»3p  ■  3p* 

ip-.ip 

1  -0 

Pt 

Ca  IX 

515  576 

40 

• *p2 

ap-.ip 

2-1 

P6 

Ca  IX 

!  525.43 

3s  3d  ■  jp3d 

JD  -  *D‘ 

3-3 

F2 

Ca  IX 

542.26 

3s3p  3p* 

•P*  *S 

I  -0 

F2 

Ca  IX 

|  651.31 

3s  3d  -3p  3d 

■D-T 

2-3 

F2 

Ca  IX 

659.48 

3s  3d  -3p  3d 

'D'F 

1  -2 

F2 

Ca  IX 

|  693  824 

!  00 

3s1  -  3s  3p 

g'S  *P* 

0-  I 

E79.M22 

Ca  IX 

828.451 

it>J 

1 

3s  3p-3s3d 

. 

*P*  -  'D 

1-2 

E29.TI1 

CALCIUM  X  (Ca9+),  Z  =  20 
Ground  Slate  ls*2s22p*3s  2S,,2  Ml  electrons) 
Ionization  Po'.ntial  1  704  050  cm'1;  211. I/O  eV 


Element 

Waveiength 

Intensity 

Multiple! 

Configuration 

Term 

j  -  j 

References 

Ca  X 

93.069 

25 

3p  5d 

*P"  *D 

99  -39 

X25 

Ca  X 

3p-5d 

*P°  »[) 

*•  -39 

K25 

Ca  X 

101 .977 

0 

3d  -  6f 

‘D  *F° 

39-39 

K25 

Ca  X 

■’5 

3s  -  4p 

g’S  ‘P’ 

99-39 

K25 

Ca  X 

ill. 197 

3s  -  4p 

?‘S-*P’ 

Vr-99 

K25 

Ca  X 

118.174 

3d  -  5f 

*D  *F° 

39-39 

K25 

Ca  X 

118.223 

3d  -  5f 

■D-’F 

36  -  % 

K25 

Ca  X 

122  995 

50 

3p-4d 

*P°  -  *D 

99  -39 

K25 

Ca  X 

123.733 

125 

3p  -  4d 

*P°  *D 

39-39 

K25 

Ca  X 

151.832 

75 

3p  -  4s 

*P”  ts 

99-99 

K.'.' 

Ca  X 

153.012 

3p  -  4s 

*F°  -  ’S 

39  -  99 

K25 

Ca  X 

166.945 

3d  -  4f 

lD  -  *F° 

39  -  36 

K25 

Ca  X 

167  034 

250 

3d  -  4f 

-  *F° 

39  -  y. 

K25 

Ca  X 

206.746 

3d  -  4p 

*P" 

¥  -39 

Y  25 

Ca  X 

207  386 

25 

3d  -  4p 

‘D  *P” 

39  -  39 

K25 

Ca  X 

371 .902 

4p  -  5s 

n® .  aj; 

39  -  39 

E29.TI  1 

Ca  X 

411.690 

75 

3p  3d 

ip“ .  *l> 

39-39 

K2. 

Ca  X 

419.757 

3p-  3d 

ap» .  2P 

39-39 

K25 

Ca  X 

470  493 

25 

3p  -  ~d 

*p°  »n 

39-39 

K25 

Ca  X 

557.740 

3s  -  3p 

g1  s  -  JP 

39  39 

K25 

Ca  X 

574.007 

50 

3s -?p 

g’s  -  *r 

39  -  39 

K25 

275 


Ca  XI 


CALCIUM  XI  (Ca10+),  Z  =  20 
Ground  State  ls12s*2p*  ‘So  (10  electrons) 
Ionization  Potential  4  768  900  cm'1;  591.25  eV 


Ca  XU 


Etc  meet 

Wavelength 

Intensity 

Muhipiet 

Configuration 

Term 

References 

Ca  XI 

25.327 

100 

2p*  -  2p’-4d 

g*s-i4[%r 

0-1 

E26 

Ca  XI 

25.517 

100 

2p* - 2p*4d 

g'S  -%[%)* 

0-1 

E26 

Ca  XI 

26.442 

20 

2p* - 2p‘4s 

8*s- 16(16  r 

0-1 

E26 

Ca  XI 

26.639 

20 

2p* - 2p‘4s 

g's-%t%r 

0-1 

E26 

Ca  XI 

26.962 

100 

2s*  2p*  -  2s2p*3p 

g'S-'P1 

0-1 

E26 

Ca  XI 

27.079 

20 

2s*  2p*  -  2s2p*3p 

g'S-*P" 

0-1 

E26 

Ca  XI 

30.448 

2p*-2p‘3d 

g's -%[%}• 

0-1 

E26 

Ca  XI 

30.867 

2p* - 2p‘3d 

g's-%[%r 

0-1 

E26 

Ca  XI 

31.257 

200 

2p* - 2p*3d 

g'S  -  %C6)” 

0-1 

E26 

Ca  XI 

35.212 

2p*- 2p53s 

g's-Mti^r 

0-1 

E26 

Ca  XI 

35.576 

800 

2p*-2p‘3s 

g's-%(3ir 

0-1 

E26 

CALCIUM  XII  (Ca“+),  Z  =  20 
Ground  State  ls22s22p*  2P&2  (9  electrons) 
Ionization  Potential  5  294  300  cm’1;  656.39  eV 


Element 

Wavelength 

Intensity 

Muhipiet 

Configuration 

Term 

J-J 

References 

27.412 

20 

2p5-  2p4(*S)3d 

g*P°  -  *D 

%-% 

E26 

1E| 

27.606 

20 

2p5-2p4('S)3d 

g*P° - *D 

16-% 

E26 

27.978 

100 

2p*-2p4('D)3d 

g*P -*P  ? 

%-% 

E26.K8 

28.134 

50 

2p5  -  2p4('D)3d 

gsp-.sp  ? 

%-% 

E26.K8 

EH 

31  660 

100 

2ps  -  2p4('D)3s 

g*P° - *D 

%-% 

E26 

Ca  XII 

31.960 

50 

2p5  -  2p4(’D)3s 

g*p°-*n 

16  -% 

E26 

Ca  XII 

32  280 

100 

2p5  -  2p4(*P)3s 

g*P°  *P 

%-% 

E26 

Ca  XII 

32  498 

50 

2p5  -  2p4(’P)3s 

g*?“-4P 

%-% 

E26 

Ca  XII 

32.655 

20 

2ps  -  2p4(*P)3s 

g*P°  -  4P 

%-% 

E26 

Ca  XII 

33.01  P 

2s2pe-2s2p5(sP')3s 

*S  -  *P° 

%  -% 

K8 

Ca  XII 

141.05 

60 

2s*2p5-2s2p4 

g*P°-*S 

%-% 

F9,Zl 

Ca  XII 

147.77 

50 

2s*2p5-2s2p« 

g*P°-*S 

16  -  ’6 

F9.Z1 

276 


Ca  XIII 


CALCIUM  XJI  (Ca12+),  Z  =  20 
Ground  State  ls*2s*2p4  3P*  (8  electrons) 
Ionization  Potential  5  856  000  cm'*;  726.03  eV 


Ca  XIV 


t  lenient 

Wavelength 

lnleniity 

Multiple! 

Cc&ljuratioo 

Term 

J-J 

References 

Ca  Xlll 

23.76 

2p4  -  2p*(*P*)  Jd 

*P-*D* 

2-3 

F5 

Ca  Xlll 

26.02 

2p4  -  2p,(*D*)3d 

*P  -  2D* 

2-3 

F5 

Ca  XIII 

26.36 

2p4-2p2(2D*)3d 

'D  -  *F* 

2-3 

F5 

Ca  Xlll 

131.22 

2s22p4-2s2p‘ 

'D-‘P* 

2-1 

F9 

Ca  XIII 

142  39 

2sJ2p4  -  2s2p‘ 

>S-'P* 

0-1 

F9 

Ca  XIII 

136  68 

2s*2p4-2s2p4 

g’P-'P* 

2-1 

F9 

Ca  XIII 

159.82 

2s,2p4  -  2s2p* 

f*P-*P* 

1  -0 

F9 

Ca  XIII 

161 .75 

2s22p4-2s2p‘ 

g*P-*  P* 

2-2 

F9 

Ca  XIII 

162.91 

2s22p4-2s2p‘ 

g*P-*P" 

1-1 

F9 

Ca  XIII 

164.09 

2s*2p4  -  2s2p‘ 

f'P-*P* 

0- 1 

F9 

ca  xm 

168  40 

2s*2p4 - 2s2ps 

«*P-*P* 

1  -2 

F9 

CALCIUM  XIV  (Ca13+),  Z  =  20 
Ground  State  ls22s22p3  4S^2  (7  electrons) 
Ionization  Potential  6  586  600  cnr1;  816.61  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

Ca  XIV 

22.07 

2pJ  -  2p,(*P)3s 

F40 

Ca  XIV 

24.1 1 

2p’-2p,(,P)3d 

%-v. 

F5 

Ca  XIV 

24.30 

2p*  -  2p2('D)3d 

1  BCT  S3 

%-% 

F5 

Ca  XIV 

24.6 

2p* -2p,(*P)3d 

2D°-»D 

F5 

Ca  XIV 

128.28 

2s2 2p*  -  2s2p4 

2D°  -  2P 

F9 

Ca  XIV 

132.93 

2s22p2-2t2p4 

2DC  -  2P 

F9 

Ca  XIV 

134.30 

2s*2p* -2s2p4 

*D°  -  2P 

F9 

Ca  XIV 

140.20 

2s*2f*-2!  2p4 

-*P 

%  -  % 

r5 

Ca  XIV 

142.37 

2s*2ps  -2?  2p4 

*r  -  >p 

F5 

Ca  XIV 

145.80 

2s*2p*-  2t  2p4 

2p°  ’p 

F5 

Ca  XIV 

148.15 

2s,2p1-2s2p4 

2p°  .  ip 

F5 

Ca  XIV 

153.03 

2s22p*-2s2p4 

2P°  -*S 

V4-V4 

F5 

Ca  XIV 

155.62 

2s32p1-7;2p' 

2P°-2S 

F5 

Ca  XIV 

157.30 

2;.2p4-?p‘ 

2D  -  2P° 

F5 

Ca  XIV 

165.36 

2s!l2p*-2s2p4 

2D°  -  2D 

F5 

Ca  XIV 

167.00 

2s*2p*-2s2p4 

»D°  -  2D 

F5 

Ca  XIV 

183.46 

2s,2p3  -  2s?.p4 

S4S°-4P 

F5 

Ca  XIV 

185.74 

2s,2p*-2s2p4 

2P°  -2D 

Vi-% 

F5 

Ca  XIV 

186.62 

2s22pJ  -2s2p4 

y4S°-4P 

F5 

Ca  XIV 

189.00 

2s2 2p2  -  2s  2p4 

2P°-2D 

% -ti 

F5 

C:  XIV 

193.88 

2s*  2p*  -  2s  2p4 

g4S’ - 4P 

F5 
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525-206  0-73  -  10 


Ca  XV 


Ca  XVII 


CALCIUM  XV  (Cau+),  Z  =  20 


CALCIUM  XVI  (Ca15+),  Z  =  20 
Ground  State  ls’2s’2p  (5  electrons) 
Ionization  Potential  (7  856  000]  cm1;  [974]  eV 


Ca  xvi 
Ca  XVI 
Ca  XV) 
Ca  XVI 
Ca  Xvi 


16  81 
21.61 
22.95 
172.73 
184  37 


2p-4s 
2p  -  3d 
2p  -  3s 

2s22p  -  2s  2p* 
2s*  2p  -  2s  ?p2 


g*P“-*S 
g*P”-*D 
gTP°  -  *S 
r'p’-’s 
g*P  *s 


J  1 

[T 

%  •  >/, 

K8 

%  -69 

K8 

K8 

lk  -  Vi 

K8 

39  -  39 

K8 

Kcfcrences 


Element  Wavelength 

- 

Intensity 

Multiple! 

Ca  XVII 

13  41  ? 

- 

Ca  XVI! 

14.90  ? 

Ca  XVII 

18.60  ? 

Ca  XVII 

19  368 

?0 

Ca  XVII 

19  438 

200 

Ca  XVII 

19  459 

300 

Ca  xvn 

19  539 

203 

Ca  XVII 

19.638 

300 

Ca  XVII 

20  082 

100 

Ca  XVII 

20.330 

200 

'  —  —  /  1 

Ground  State  Is2 2s2  >S0  (4  electrons) 
Ionization  Potential  [8  751  300]  cm1;  [1085] 

Configuration 


eV 


2s*  •  2s5p 
2s* - 2s4p 
2s*  -  2p3s 
2s2p  2p3p 
2s2p  -  2p3p 

2s  2p  -  2p3p 
2s 2p - 2p3p 
2s* -  2s  3p 
2s  2p  -  2p3p 
2s2p  -  2s 3d 


1 _ _ Term 

J- j 

~~ - - ■ 

References 

s’S-3P 

0-1 

K8 

g’S-’P" 

0-1 

K8 

g‘S  -  'P" 

0-1 

K8 

3PJ _ ap 

2-2 

GI6 

3P° - *s 

2-1 

Gl6 

3P°  _  ap 

!  2-3 

3P°  -  3D 

2-2 

Gift 

S’S-’P” 

0-1 

■p". ip 

1  -  1 

Gl6 

»p  .aD 

1-2 

CiI6 
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Klement 

Wavelength 

Intensity 

Ca  XVII 

20  433 

300 

Ca  XVII 

20.502 

100 

Ca  XVII 

20.655 

200 

Ca  XVII 

20.700 

100 

Ca  X  VII 

20.754 

200 

Ca  XVII 

20.768 

100 

Ca  XVII 

20.827 

300 

Ca  XVII 

20.855 

200 

Ca  XVII 

20.880 

300 

Ca  XVII 

21.212 

200 

Ca  XVII 

21 .267 

200 

Ca  XVII 

21  303 

100 

Ca  XVII 

21.606 

200 

Ca  XVII 

22.113 

200 

Ca  XVII 

Ca  XVII 

Ca  XVII 

22.347 

199.74  ? 

382.03  ? 

100 

ls*2s -  Is2s2p 
15*25 -  Is2s2p 
2p  -  6d 
2p-6d 
2s  -  5p 


g*S  -  *P° 
g*S  -  «P° 

iP»  jd 

*P°  -  *D 

g*S  -  *P° 

*P°  *D 
*P° - *D 
•  *P° 
*P° - *D 
*P° . jD 

g*s-*r 

g*S  -  jp° 
*P”  -  *D 
*P° - *D 
*P‘  -  *S 

*P“  -  *S 
g2S  -  *P° 
g'S  -  *P” 


J  -  J  I  References 


Ca  XIX 


CALCIUM  XIX  (Ca**+),  Z  =  20 
Ground  Stale  Is*  ‘So  (2  electrons) 
Ionization  Potential  41  369  608  cm"1;  5129.045  eV 


Element 


Ca  XX 
Ca  XX 
Ca  XX 
Ca  XX 
Ca  XX 

Ca  XX 
Ca  XX 
Ca  XX 
Ca  XX 
Ca  XX 

Ca  XX 
Ca  XX 
Ca  XX 

Ca  :;x 

Ca  XX 

Ca  XX 
Ca  vX 
Ca  XX 
Ca  XX 
Ca  XX 


CALCIUM  XX  (Ca19+),  Z  -  20 
Ground  State  Is  *Si/2  (1  electron) 
Ionization  Potential  44  117  545  cm1;  5469.74  eV 


Wavelength 

Intensity 

Multipict 

Configuration 

Term 

2.314 

P 

Is  -  7p 

g‘S  -  *P” 

2.331 

P 

Is  -  6p 

«’S  -  *P° 

2.361 

P 

Is  -  5p 

2.417 

P 

10 

1  s  -  4p 

*»S-»P" 

2.549 

P 

30 

Is  •  3p 

«’S  -  *P° 

3.020 

P 

100 

Is  -  2p 

g‘S - *P° 

9.88 

P 

7-7 

10.21 

P 

2-6 

10  80 

P 

2-5 

12.09 

P 

2-4 

16.31 

P 

2-3 

25.05 

P 

3-7 

27.27 

P 

3-6 

31.95 

P 

3-5 

46,7 

P 

3-4 

54  03 

P 

4-7 

65  50 

P 

4-6 

101.1 

P 

4-5 

116  1 

P 

5-7 

186.1 

P 

5-6 

Ca  XX 


308.8  P 


6-' 


Sc 

SCANDIUM,  Z  =  21 
Unclassified  I.ires 


K  He  Li  Be  B  C  N  0  F  Ne  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  Aj  3e  Br  Kr 


Sc 


Sc 


283 


02  53  CD  CD  CD  T1  T)  T1  Ti  Ti  Ti  Ti  Ti  T1  *Tl  T1  T1  T1 


Sc 


Sc  II 


Tl 


SCANDIUM  I  (Sc0+),  Z  =  21 
Ground  State  ls22s22p*3s23p63o'4s2  2D3/2  (21  electroi  s) 
Ionization  Potential  52  750  cm  6.54  eV 


SCANDIUM  II  (Scw),  Z  =  21 
Ground  State  ls22s22p63s23p63d4s  3Di  (20  electrons) 
Ionization  Potential  103  240  cm  *;  12.80  eV 


285 


Sc  III 


St  IV 


627  *46 
6*3.133 
643  597 


769  019 
769.524 


1 168  883 

i  .  93  502 
1494  506 
1598  OOz 
1603  064 
!  (.10  194 

1679  824 
ib8l  105 
1742  69 
1895  441 
1912  620 

1993  886 


SCANDIUM  III  (Sc*+).  Z  =  21 
Ground  State  ls*2s*2p83s,3p*3d  *Dvi  (19  electrons) 
Ionization  Potential  199  677  cm'1;  24.76  eV 


Wavelength  Intensity  Multiple! 


582  785 
627  069 


Configuration 

3d 

7f 

3d 

7f 

3d 

6f 

3d 

6f 

3d 

5f 

3d 

51 

3d 

6p 

3d 

6p 

3d 

4f 

»p*  *d 
>P°-*D 


*P  *D 
*P-  *D 


References 


9,  %  VI 


9,  -9.  I  Vl 


*D  *P~ 

39  -99  i  VI 

>d  *r 

39-39  Vl 

>’D  *P 

39  -  39  VI 

,»D  •  *P" 

39  -  39  Vl 

JI>  »p« 

39  9.  VI 

*17  *F 

39  -  39  |  VI 

*1)  *F 

39  -  79  VI 

SCANDIUM  IV  (Sc3*),  Z  =  21 
Ground  St.’e  ls22s22p83s23p6  'S0  (18  electrons) 
Ionization  Potential  592  606  crr«_  1 ;  73.47  eV 


Wavelength  Intensity  Multiple! 


174  57 

175  89 
215  522 
217  189 
286  677 


Cunfigurntion 


3p‘  -  3p5(»P°)6s 
3p*  ■  3p5(*P“>6s 
3p*  ■  3pJ(’P°)5s 
3p«  -  3p5(*P  )5s 


J  J  I  References 


If'S-  39|39| 
r'S  •  'h\'k\ 
*’S-39|39| 


Sc  III 


Sc  V 


hlcmcnl 

Wavelength 

Intensity 

Multiple! 

Configuration 

Ter.n 

j  -  i 

Reference* 

Sc  IV 

289  850 

|  1 

3p*-3p»(*P'i3d 

ir'S-!P° 

'  • 

Bl.Gl 

Sc  IV? 

290  487 

300 

B3 

Sc  IV 

296  316 

500 

2 

3p,-3ps(,r;4s 

B3,Gl 

Sc  IV 

299  041 

1 

3p*  ■  3pi(2P°)4s 

■ 

Bt.Gl 

Sc  IV 

r,  0.034 

3p* - 3p*3d 

*‘S-2D° 

■SB 

B3.F2 

Sc  IV1' 

372  415 

B3 

Sc  IV’ 

376  449 

I 

B3 

SCANDIUM  V  (Sc4+),  Z  =  2! 

Ground  State  Ss22s22p®3s2jips  2Pij  (17  electrons} 
Ionization  Potential  739  300  cm'1;  91.66  eV 


Klement 

W«vclec*th 

Intensity 

Multiple! 

Configuration 

Term 

I.J 

Reference* 

Sc  V 

179  42 

150 

3p4-3p‘CD)5s 

82P"-2D 

M^MI 

Sc  V 

180  14 

350 

3p»  -  3p«(*D)5s 

SJP" - lD 

Sc  V 

180  82 

200 

3p5  -  3p4(’D) 5s 

g2P° - *D 

■A  -Mi 

F23 

Sc  V 

180  96 

200 

3p‘  -  3p4(3P)5s 

g2P  -2P 

Mi 

F23 

Sc  V 

181  55 

50 

3ps  3p4(2P)5s 

g‘P--2P 

Mi -'A 

F23 

Sc  V 

182.392 

3ps  -  3p4(2P)5s 

gjp°  jp  ? 

■A  -Mi 

B3.K8 

Sc  V 

228  565 

300 

3p5  -  3p*(‘S)4s 

gip-  2S 

Mi 

B3 

Sc  V 

230  848 

100 

3p5  -  3p,('S)4s 

?2P”-2S 

'A-% 

B3 

Sc  V 

243  823 

40 

3p*  -  3p4(‘D)4s 

g'-r  -  jd 

Mi  -Mi 

B3 

Sc  V 

243.87? 

500 

3ps-3pVD)4s 

gaP  SD 

%-Mi 

B3 

Sc  V 

246424 

400 

3p,-3p‘(,L>)4s 

8*P°  2D 

■A  -Mi 

B3 

Sc  V 

250.978 

400 

3p*  -  3p4(2P)4s 

S2P° - JP 

%->A 

B3 

Sc  V 

252.846 

500 

3p5-3p4(2P)4s 

g1 P°  aP 

Mi-Mi 

B3 

Sc  V 

253.733 

500 

3p5  -  3p4(2P)4s 

S2P° . iP 

‘a-% 

B3 

Sc  V 

255  379 

50 

3ps  -  3p4(3P)4s 

?Ip»4P 

Mi  -  'A 

K23 

Sc  V 

255.636 

3C0 

3ps  •  3p4(3P)4s 

g7P°-7? 

'A  -Mi 

B3 

Sc  V 

257  157 

200 

3p5  -  3p4(2P)4s 

f2P°  4P 

Mi-Mi 

B3 

Sc  V 

258  238 

150 

3ps  -  3p4(2P)4s 

g*r  -p 

'A  -  'A 

K23.B3I 

Sc  V 

258  808 

40 

3ps  •  3p4(2P)4s 

g7P°  -P 

Mi  -Mi 

B3 

Sc  V 

260.054 

50 

3p5  -  3p4(3P)4s 

?2P“-4P 

■A  -Mi 

K23 

Sc  V 

280.997 

400 

3p5  •  3p"  ( *t  )3d 

*2P  - »D 

% 

B3.FI3 

Sc  V 

283  911 

900 

5ps  •  3p4(‘D)3d 

g7P°  2D 

Mi  -Mi 

B3.FI3 

Sc  V 

284.450 

800 

3ps  •  3j4(‘D)3d 

*2P°  -  5D 

'A  -  Mi 

B3.FI3 

Sc  V 

288,286 

600 

3p*  3p*(*D)3d 

«2P“ - aP 

%  -  % 

B3.FI3 

Sc  V 

289  589 

900 

3p*  -  3p’(’D)3d 

?jp“ . ip 

Mi-Mi 

B3.FI3 

Sc  V 

291.932 

10000 

3p5  -  3p4('D!3(i 

?2P° - 2P 

■A  -  ‘A 

B3.FI3 

Sc  V 

293  248 

800 

3p*  •  3p4(‘D)3d 

s2P°-2P 

■A  -3A 

B3.FI3 

Sc  V 

296  166 

400 

3p5-3p4(‘D)3d 

?2P°  .  2S 

Mi -‘A 

B3.FI3 

Sc  V 

300  004 

700 

3p5-3p4('D)3d 

?2  P°-2S 

■A -'A 

B3.FI3 

Sc  V 

375  048 

400 

3ps  -  3p4(2P)3d 

^2P°  -  2D 

Mi-Mi 

B3.S29 

Sc  V 

378  677 

100 

3p5  -  3p4(*P) 3d 

g2P°-’D 

Mi  -Mi 

B3.S29 

Sc  V 

388  682 

200 

3p5-  3p4(JP)3d 

fJP°-2P 

»A  -  Ml 

B3.S29 

Sc  V 

395.317 

400 

3ps-  3p4(’P)3d 

g2P”  2P 

'A  -  Mi 

B3.S29 

Sc  V 

399  501 

200 

3p*  -  3p4(aP)3d 

S2P°-2P 

'A  -  Vi 

B3.S29 

Sc  V 

573  356 

1000 

3s’ 3ds  •  3;’p: 

S2P°  -  2S 

%  -  ‘A 

B3 

Sc  V 

587  935 

600 

3s23ps  -  3i3p* 

g7 P°  -  2s 

B3 

287 


Sc  VI 


SCANDIUM  VI  (Sc8+),  Z  =  21 
Ground  State  ls22s*2p*3s*3p4  5Pi  {\6  electrons) 
Ionization  Potential  896  000  cm'1;  111.1  eV 


Sc  VI 


Element 

Wavelength 

Intensity 

Multiplet 

Coufijuratioa 

Term 

J  -  i 

References 

Sc  VI 

147.740 

100 

3p4-3p-(2D*)5s 

g*P  -  ‘D*  ? 

2-2 

B3.K8 

Sc  VI 

147.90 

100 

3p4  -  3p2(2P°)5s 

■D-‘P" 

2-1 

F23 

Sc  VI 

148.18 

150 

3p4  -  3p5(sD')5s 

g*P-3D° 

2-3 

F23 

Sc  VI 

148.5^6 

lOOd 

3p4  -  3p3(3D°)5s 

g3P  -  *D*  ? 

1  -2 

B3.KS 

Sc  VI 

152.60 

250 

3p4-  3p3(2D°)5s 

■D  -  *D° 

2-2 

F23 

Sc  VI 

154.25 

50 

3p4  -  3p3(2P“)5s 

>S->P° 

0-1 

F23 

Sc  VI 

154.29 

250 

3p4  -  3p3(4S°)5s 

g*p.*r 

2-1 

F23 

Sc  VI 

155.10 

150 

Jp4  -  3p3(4S°)5s 

g* p .  3c;0 

1-1 

F23 

Sc  VI 

155.36 

50 

3p4  -  3p3(4S°)5s 

gJp  -  V 

0-1 

F23 

Sc  VI 

160.637 

300 

3p4-  3p3(3D°)4d 

g’P-'F"  ? 

2-3 

B3.K8 

Sc  VI 

166.35 

350 

3p4-3pi(JD“)4d 

'D->F° 

2-3 

F23 

Sc  VI 

166.957 

200 

3p4-  3p3(4S°)5s 

*S-3S°  ? 

0-1 

B3,K8 

Sc  VI 

167.17 

200 

3p4  ■  3p3(2D°)4d 

•D-'D" 

2-2 

F23 

Sc  VI 

169.26 

350 

3p4  -  3ps(4S°)4d 

g3P-’D" 

2-3 

F23 

Sc  VI 

170.25 

250 

3p4  -  3p3(4S°)4d 

?sp.iD° 

1  -2 

F23 

Sc  VI 

170.54 

150 

3p4  -  3p3(4S°)4d 

g3?  -  2D° 

0-1 

F.j 

Sc  VI 

200.810 

100 

3p4  -  3p3(2P°)4s 

gap..?- 

2-1 

K2’ 

Sc  VI 

202.638 

50 

3p4  -  3p3(aP°)4s 

g3P  -  »P° 

0-1 

K22 

Sc  VI 

202.921 

200 

3p4  -  3p3(2P°)4s 

gjp.ap” 

2-2 

B’,K22 

Sc  VI 

203.216 

50 

3p4  -  3p3(2P°)4s 

gjp.sp- 

2-1 

B3.K22 

Sc  VI 

204.310 

100 

3p4  -  3ps(lP°)4s 

g3 P-2P° 

1  2 

B3.K22 

Sc  VI 

204.610 

50 

3p’  -  3p3(3P°)4s 

g3P -  3F  ° 

1-1 

B3.K22 

Sc  VI 

204.719 

200 

3p4-  3p3(2P°)4s 

g3PaP 

1  -0 

B3.K22 

Sc  VI 

205.072 

100 

3p4  -  3p3(JP°)4s 

S'F-’P“ 

0-1 

B3.K22 

Sc  VI 

209.050 

100 

3p4-  3p3(2D°)4s 

g’P  -  *D° 

2-2 

K22 

Sc  VI 

205.821 

200 

3p4-  3p3(2P°)4s 

■D  -  'P° 

2-1 

B3.K22 

Sc  VI 

210.523 

40 

3p4-3p3(2D°)4s 

g-P-  'D° 

1  -2 

B3.K22 

Sc  VI 

211.416 

400 

3p4  -  3p3(3D°)4s 

g3P  -  3D° 

2-3 

B3.K22 

Sc  VI 

211.612 

200 

3p4-3p-‘(3D°)4s 

g3P  -  3D° 

2-2 

B3.K22 

Sc  VI 

211.696 

50 

3p4-3p3(,D°)4s 

gJP  -  3D° 

7-1 

K22 

Sc  VI 

212.121 

50 

3p4  -  3p3(2P°)4s 

2-2 

B3.K22 

Sc  VI 

213.118 

200 

3p4  -  3p3(2D")4s 

g3p-,ii“ 

1-2 

B3.K22 

Sc  VI 

213.192 

100 

3p4  -  3p3(2D°)4s 

g3P  -  3D" 

1-1 

B3.K22 

Sc  VI 

213.702 

100 

3p4  -  3p3(3D°)4s 

g’P-^" 

0-1 

B3.K22 

Sc  VI 

218.837 

400 

3p4  -  3p3(2D°)4s 

■D->D° 

2-2 

B3.K22 

Sc  VI 

221  ..24 

330 

3p4  -  3p3(4S’)4s 

g’P-’S" 

2-1 

B3.K22 

Sc  VI 

222.844 

i:o 

3p4  -  3p1(JP°)4s 

>S  -  >P° 

0-1 

K22 

Sc  VI 

222.855 

300 

3p4  -  3p2(4S”)4s 

g3P  -  ‘o' 

1-1 

K22 

Sc  VI 

223.408 

100 

3p4  -  3p3(4S°)4s 

g2P-’S” 

0-1 

B3.K22 

Sc  VI? 

277.943 

300 

B3 

Sc  VI 

281.327 

200 

3p4~3p3(2P”)3d 

g3P  -  3D” 

2-1 

B3.S29 

Sc  VI 

282.209 

700 

3p4  -  3p3(aP°)3d 

*D  -  ’F° 

2  3 

B3.S29 

Sc  VI 

282.497 

600 

3p4  -  3p3(3P°)3d 

g3P  -  3D° 

2-2 

B3.S29 

Sc  VI 

282.587 

300 

3p4  -  3p3(2P°)3d 

>S  -  >P° 

0-1 

B3.S29 

Sc  VI 

283.99 

40 

3p4-  3p2(2P°)3d 

g2P  -  3D° 

1-1 

B3.S29 

Sc  VI 

284.263 

900 

3p4  -  3p3(3!’°13d 

g3P  -  '0° 

2-3 

B3.S29 

Sc  VI 

284.884 

60G 

3p4 - 3p3(-’  )2d 

gGP  -  3D° 

0-1 

B3.S29 

Sc  VI 

285.191 

800 

3p4-  3p3v  '  )  3d 

g3P  -  3D° 

1-2 

B3.S29 

Sc  VI 

292.344 

600 

3p4  -  3p2(2P°'3a 

>D-<D° 

2-2 

B3.S29 

Sc  VI 

294.292 

700 

3p4  -  3p2(2P°)3d 

o*  *  .  Jp°  ? 

2-1 

B3.S29 

Sc  VI 

295.478 

900b 

3p4  -  3p2(2P°)3d 

g3P-3P' 

2-7. 

B3.S29 

Sc  VI 

298.194 

800 

3p4  -  3p3(2P°)3d 

g3P  -  3P° 

0-1 

B3.S29 

Sc  VI 

298.428 

800 

3p4  -  3p3(2D°)3d 

g3P-2S° 

2-1 

B3.S29 

Sc 

300.677 

300 

3p4  -  3p3(2P°)3d 

*D-3D” 

2-2 

B3.S29 

St  Vi 

301  426 

400 

3p4  -  3p3(3D°)3d 

g3P-3S° 

1-1 

B3.S29 

Sc  VI 

302  436 

lOOd 

3p4  -  3p3(2D°)3d 

g»P - 3S° 

0-1 

B3.S29 

Sc  VI 

311.947 

400 

3p4  -  3p3(2D°)3d 

■D  -  »P° 

2-1 

B3.S29 

Sc  VI 

314.049 

400 

3p4  -  3p3(3P°)3d 

>D-2P° 

2-1 

B3.S29 

Sc  VI 

331.309 

200 

3p4  -  3p3(2D°)3d 

lD-  >F° 

2-3 

B3.S29 

Sc  VI 

341.62 

200 

3p4-3p3(2D°)3d 

‘S  -  ‘P’ 

0-1 

B3.S29 
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Sc  VI 


Sc  VH 


Element 

Wsvelenjth 

Intensity 

Multiple! 

Confi  tuntioc 

Term 

1 D 

References 

Sc  VI 

492.423 

3s*3p4-  3s3p* 

•D-'P* 

2-1 

B3.E4 

Sc  VI 

561.176 

3s13p4-3s3p* 

g' P-*P* 

2-: 

B3.K22 

Sc  VI 

566.790 

100 

3s*3p4  -  3s  3p* 

«*P-*P* 

1-0 

53.K22 

Sc  VI 

570.307 

BKi| 

3s,3p4-3s3p* 

jf*P-*P* 

2-2 

B3.K22 

Sc  VI 

571 .937 

300 

3s*3p4-  3s3p* 

g' P-aP* 

I-I 

B3.K22 

Sc  VI 

575.580 

300 

3s*3p4-  3s3p* 

P-*P* 

0-1 

B3.K22 

Sc  VI 

581.404 

400 

3ss3p4-3s3p* 

S*P-*P* 

1-2 

B3.K22 

SCANDIUM  Vn  (Sc8+),  Z  =  21 
Ground  State  \s22sJ2p63s*3p3  4S£/a  (15  electrons) 
Ionization  Potential  [1  105  000]  cm-1;  [137]  eV 


Sc  VII 


Sc  VIII 


SCANDIUM  VIII  (Sc7+),  Z  =  21 
Ground  State  ls22s22p63s23p2  3P0  (14  electrons) 
tonization  Potential  1  280  000  cm1;  158.7  eV 


Element 

Wavelength 

Configuration 

Term 

J  -J 

References 

Sc  VIII? 

161.353 

300 

r 

BJ 

Sc  VIII 

163.416 

400 

3p* - 3p4s 

^p.ip«  ? 

1  - 1 

B1.K8 

Sc  VII?? 

164.444 

100 

Bl 

Sc  VIII 

164.772 

300 

3p2 - 3p4s 

g*  P-’P° 

1-2 

BJ.E77 

Sc  VIII 

165.395 

100 

3p* - 3p4s 

0-1 

B3.E27 

Sc  VIII 

165.654 

400 

3p* - 3p4s 

gip.sp" 

2-2 

B3.E27 

Sc  VIII 

166.022 

200 

3p* - 3p4s 

S3p.3p" 

1  - 1 

B3.E27 

Sc  VIII 

166.317 

300 

3p* - 3p4s 

^ip.lp 

1  -0 

B1.E27 

Sc  VIII 

166.916 

300 

3p*  -  3p4s 

S2P-’P“ 

2-1 

B3.E27 

Sc  VIII 

169.759 

400 

3p*  -  3p4s 

•D-'P" 

2-1 

B3.E27 

Sc  VIII 

178.821 

200 

3p2  -  3p4s 

'S  «P° 

0-1 

B1.E27 

Sc  VIII 

287.55 

50 

3p2 - 3p3d 

»D  -  >P° 

2-1 

B1.E27 

Sc  VIII 

295.478 

900b 

3p* - 3p3d 

’D-'F" 

2-3 

B3.E27 

Sc  VIII 

303.157 

?JP-2D' 

0-1 

E27 

Sc  VIII 

304.456 

100 

3p*  -  3p3d 

g3P-*D' 

1  -2 

B3.E27 

Sc  VIII 

305.260 

100 

3p2  -  3p3d 

g-ip  .  sd° 

1  - 1 

B3.E27 

Sc  VIII 

307.083 

3p2  -  3p3d 

g3P  .  3D° 

2-3 

B3.E27 

Sc  VIII 

307.447 

3p’-3p3d 

gip  .  3D°  ? 

2-2 

B3.F.27 

Sc  VIII 

310.042 

3p2  -  3p3d 

g3r  -  »p° 

0-1 

K24.E27 

Sc  VIII 

311.138 

3p2  •  3p3d 

g3p-‘p° 

K24.E27 

sc  vnr 

311.332 

B3 

Sc  VIII 

312.239 

3p* - 3p3d 

g3F-3p° 

1  1 

K24.E27 

Sc  VIII 

314  53 

3p2  -  3p3d 

■S-'P” 

0-1 

B3.E27 

Sc  VIII 

315.163 

3p2-  3p3d 

g3P-2P'> 

1  -2 

K24.F.27 

Sc  VIII 

315.420 

3p2  -  3p3d 

g3P  •  aP° 

2-1 

K24.E27 
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Sc  VIII 


Sc  IX 


Element 

Wivclenfth 

Intensity 

Muhiplet 

Configuration 

Term 

J- J 

References 

Sc  VIII? 

317.437 

400 

B3 

Sc  VIII 

318.408 

500 

jp1  -  3p3d 

g* P-*P* 

2-2 

K24.E27 

Sc  VIII 

339.52 

200 

3p*  •  3p3d 

■D  - *P*  ? 

2-2 

B3.KI 

Sc  VIII 

358  107 

50 

3s*3p*-3s3p* 

j?*P  •  *P* 

:-i 

PI6.E27 

Sc  VIII 

362.308 

100 

3s23p2-3s3p3 

2-1 

P16.E27 

Sc  VIII 

367  083 

50 

3s*3p*-3s3p> 

g3  P-*S* 

0- ! 

K24.E27 

Sc  VIII? 

368.088 

lOOd 

B3 

Sc  VIII 

370.174 

150 

3s*3p2  •  3s3p* 

g3 p-ss* 

1-1 

K24.E27 

Sc  VIII? 

371.184 

300 

B3 

Sc  VIII 

374  658 

250 

3s*  3p*  -  3s  3p* 

g* P-*S‘ 

2-1 

K24.E27 

Sc  VIII? 

375  705 

300 

B3 

Sc  VIII 

389.866 

200 

3s*  3p2  -  3s  3p* 

*D-'P* 

2-1 

B3.E27 

Sc  VIII 

441.197 

3s23p2-3s3p* 

•S-'P* 

0- 1 

E27 

Sc  VIII 

481.33 

300 

3s23p2-3s3p2 

^P-2P° 

0-1 

E27 

Sc  VIII 

486  618 

200 

3s1 3p2  -  3s  3p* 

g*-*r 

1  -2 

B3.E27 

Sc  VIII 

492.423 

600 

3s23p2-3s2p» 

’D-  *D° 

2-2 

B3.E27 

Sc  VIII 

494.446 

600 

3s23p2-3s3p2 

«’P  T 

2-2 

B3.E27 

Sc  VIII 

562  75 

3s»3pi-3s3p» 

*2P  -  2D° 

1-2 

F4.E27 

Sc  VIII 

571  34 

•<s23p2-3s3p= 

g'P  -  2D° 

2-3 

F4.E27 

SCANDIUM  IX  (Sc8+),  Z  =  21 
Ground  State  lss2s22p63s*3p  2PJ/*  (13  electrons) 
Ionization  Potential  1  452  000  cm'1;  180.02  eV 


Element 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

1  1 

References 

Sc  IX 

93.393 

100 

3p-5d 

*2F  - aD 

¥>  -% 

B3.E27 

Sc  IX 

93.889 

lOOd 

3p-5d 

/?2P°  -  *D 

%  -% 

B3.E27 

Sc  IX 

102.047 

50 

3p  -  5s 

g1 P” - 2S 

'h  -  'h 

B3.E27 

Sc  IX 

102.653 

100 

3p  -  5s 

£2P"  -  2S 

%  -  V, 

B3.E27 

Sc  IX 

110.718 

lOOd 

3s  3p2  -  3s25f 

■‘f-  -  2F° 

%  -% 

B3.E27 

Sc  IX 

119.444 

400 

3p  -  4d 

S2P° - 2D 

B3.E27 

Sc  IX 

120  236 

500 

3p  -  4d 

j?2P° . 2D 

% 

B3.E27 

Sc  IX 

120  324 

50 

3p  -  4d 

g*P° - 2D  ? 

% -% 

B3.K8 

Sc  IX 

127.985 

50 

3d  -  5f 

20 .  if 

*  2  -  Vl 

B3.E27 

Sc  IX 

1 28.035 

50 

3d  -  5f 

,D .  2p» 

%  -  % 

B3.E27 

Sc  IX 

143.324 

230 

3s  3p2  -  3s'*4f 

rp .  2  J.° 

% 

B  ,E27 

Sc  IX 

143.393 

200 

3s  3p2  -  3s24i 

2D  _  jpo 

B3.E27 

Sc  IX 

146.67.8 

300 

3s  3pJ  -  3s3p(3P")4s 

ap.ap 

B3.E27 

Sc  IX 

146.954 

400 

3s  3p2  -  3s3i.(3P  )4s 

4P  .  4p» 

*6  -% 

B3.E27 

Sc  IX 

147.310 

300 

3s  3p2  -  3s  3p(3P‘)4s 

4P  4p» 

B3.E27 

Sc  IX 

147.346 

200 

3s  3p2  -  3s3p{3F'  )4s 

4P  -  4P°  9 

'h-'h 

B3.K8 

Sc  IX 

147.834 

200 

3s  3p2  -  3s.3p(3P  ) 4s 

4P  -  4p° 

B3.F.27 

Sc  IX 

148.107 

200 

3s  3p2  -  3s3p(3P',)4s 

4P-4P“ 

%-% 

B3.E27 

Sc  IX 

150.092 

500 

3p  -  4s 

«2P° - 2S 

\ h.  -  % 

E27.B3 

Sc  IX 

151.401 

400 

3p  -  4s 

*’P  -JS 

%  -  'k 

B7.E27 

Sc  IX 

173.771 

300 

'-d  -  4f 

2D  .  2p° 

B7.E27 

Sc  >X 

173.858 

400 

3d  -  4f 

2D  -  2F° 

"A  -% 

B3.E27 

Sc  IX 

318  615 

400 

3p  -  3d 

S2P“-2U 

■A  -  % 

K24.F.27 

Sc  IX 

324.199 

600 

3p  -  3d 

*2P" - 2D 

.C24.E27 

Sc  IX 

324.570 

50 

3p  -  3d 

S2P° - 2D 

% 

K24.E27 

Sc  IX 

385.878 

3s2  3p  -  3s  3p2 

j,2p«  .  2p 

% 

E27 

Sc  IX 

387.906 

40 

4d-5f 

2D  - *F°  ? 

%-% 

B3.K8 

Sc  IX 

390  888 

400 

3s2  3p  -  3s  3p2 

£2P°-2P 

%  -  % 

K24.E27 

Sc  IX 

394  652 

600 

3s1 3p  -  3s  3p2 

^2pa  -  2p 

%  -% 

K24.E27 

Sc  IX 

390.890 

200 

3s2 3p  -  3s 3p2 

g2  P°-2P 

%  -  *A 

K24.E27 

H  He  Li  Be  B  C  N  O  F  Nc  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  I'i  V  Cr  Mn  Pe  Co  Ni  Cu  Zn  Ga  Gc  As  Se  Be  Kr 
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Sc  X 


Sc  Xi 


Element 

Wavelength 

Intauity 

Muluplct 

1  .....  ..... 

Configuration 

Term 

m 

References 

Sc  X 

449.28 

3s  3p  -  3p* 

*p*-*p 

1-2 

F4 

Sc  X 

455.32 

3s  3p  -  3p* 

ip-.ip 

0-1 

F4 

Sc  X 

458.18 

3s 3p  -  3p* 

*P*-*P 

2-2 

F4 

Sc  X 

459.38 

3s  3p  -  3p* 

sp-.ip 

1  •  1 

F4 

Sc  X 

465.01 

3s3p-3p* 

*p*-*p 

1-0 

F4 

Sc  X 

468.74 

3s  3p  -  3p* 

*p*  sp 

2-1 

F4 

Sc  X 

493.23 

3s3p-3p* 

■p-'S 

1  -0 

F4 

Sc  X 

576.79 

3s3d  -  3p3d 

*D  -  *F” 

3-4 

F4 

Sc  X 

586.96 

| 

3s  3d -3p  3d 

iD-«F* 

2-3 

F4 

Sc  X 

595.98 

3s  3d  - 3p  3d 

•D-'F” 

1-2 

F4 

Sc  X 

628.111 

40 

3s1  -  3s 3p 

g'S-'V 

0-1 

B3 

Sc  X 

740.32 

i 

3s  3p  -3s  3d 

■P*  -  'D 

1  -2 

F4 

i 


SCANDIUM  XI  (Sc10+),  Z  =  21 
Ground  State  ls22s22p83s  2Si/2  (11  electrons) 
Ionization  Potential  2  015  080  cm  249.832  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

na 

References 

Sc  XI 

67.132 

— 

40 

3s-6p 

g*S  -  *P° 

ft  - 

B3 

Sc  XI 

64.70 

10 

3p-7d 

>P°  *D 

■A  -3i 

B3 

Sc  XI 

64.98 

40 

3p-7d 

*P”  *D 

B3 

Sc  XI 

69.252 

40 

3p  -  6d 

ip- .  iD 

Hi  -% 

B3 

Sc  XI 

69.575 

100 

3p-6d 

ip-  iD 

H,-Hi 

B3 

Sc  XI 

70.445 

200 

3s -5p 

g’S  >P° 

Hi -Hi 

B3 

Sc  XI 

70  509 

100 

3s -5p 

g‘S-»P° 

Hi  -  Hi 

B3 

Sc  XI 

71.887 

40 

3p  6s 

.p»-as 

Hi -Hi 

Bi 

Sc  XI 

77.917 

40d 

3<I  7f 

■D-’F" 

Hi-1/! 

B3 

Sc  XI 

78.509 

100 

3p-5d 

’P°-*D 

Hi -Hi 

B3 

Sc  XI 

78.917 

300 

3p  -  5d 

*P° -  *D 

Hi -Hi 

B3 

Sc  XI 

83.958 

40 

3p  -  5s 

>P“-’S 

Hi  -  Hi 

B3 

Sc  XI 

84.351 

40 

3d  -  6f 

>D  -  »F° 

Hi-Hi 

B3 

Sc  XI 

84.393 

50 

3d  -  6f 

*D  »F° 

Hi-1/! 

B3 

Sc  XI 

84.433 

100 

3p  -  5s 

*V° . aS 

Hi -Hi 

B3 

Sc  XI 

94.888 

600 

3s  -4p 

g*S  -  *P° 

Hi -Hi 

B3 

Sc  XI 

95  117 

500 

3s  -  4p 

g*S  -  *P° 

Hi  -  Hi 

B3 

Sc  XI 

97.777 

300 

3d  -  5f 

*D  -  *F* 

Hi -Hi 

B3 

Sc  XI 

97.830 

400 

3d  -  5f 

-  *F° 

Hi  -% 

B3 

Sc  XI 

104.142 

40 

3d  -  5p 

*D  -  *?° 

Hi -Hi 

B3 

Sc  XI 

104.219 

40 

3d  -  5p 

*D  -  *P° 

Hi -Hi 

B3 

Sc  XI 

500 

3p-4d 

*P°  -’D 

Hi -Hi 

B3 

Sc  XI 

105.140 

600 

3p  -  4d 

*P°-*D 

Hi-Hi 

B3 

Sc  XI 

105  170 

200 

3p-4d 

ip- .  id 

Hi -H, 

B3 

Sc  XI 

127.156 

500 

3p  -  4s 

ip- . iS 

'h  -  Hi 

B3 

Sc  XI 

128.247 

500 

3p  -  4s 

ip= .  iS 

Hi -Hi 

B3 

Sc  XI 

138.283 

500 

3d  -  4f 

>D  -  SF° 

Hi -Hi 

B3 

Sc  XI 

138. r80 

500 

3d  -  4f 

*D  -  *F° 

Hi-1/! 

B3 

Sc  XI 

168.165 

100 

4d-7f 

iD-»F° 

7 

Hi-1/! 

B3.K8 

Sc  XI 

168.3% 

400 

3d  -  4p 

iD  -  ip° 

Hi -Hi 

B3 

Sc  XI 

168.942 

200 

3d  -  4p 

iD  -  ip° 

Hi  -  H, 

B3 

Sc  XI 

354.24 

100 

4f-5d 

*F"  -  JD 

7 

Hi -Hi 

F4.K8 

Sc  XI 

354.350 

100 

4f-5d 

ip° - >D 

7 

Hi -Hi 

B3.K8 

Sc  XI 

372.507 

3p-3d 

»P°  -  *D 

•> 

Hi  -Hi 

K25 

Sc  XI 

381.151 

700 

3p  -  3d 

ip” .  id 

7 

Hi-Hi 

K25 

Sc  XI 


Sc  xm 


Ekisent 

Wivclcofth 

Ialensny 

Multiple! 

Configuration 

Tern 

j-j 

Referee  ces 

Sc  XI 

Sc  XI 

505  117 
522.810 

400 

200 

-  jp 

3$  -  3p 

«* s-*r 

% 

V, -V* 

K25 

K25 

SCANDIUM  XII  (Scn+),  Z  =  21 
Ground  State  ls22s22p*  lS0  (10  electrons) 
Ionization  Potential  5  532  200  cm'1;  685.89  eV 


hie  men  t 

Wavelength 

- - - 

Intensity  |  Multipkt 

Configuration 

Term 

j  -  j 

References 

Sc  XII 

20  298 

100 

2p‘-2ps5d 

f'S-'P* 

0-1 

F24 

Sc  XII 

20.438 

50 

2p* - 2p35d 

g'S  -  3D° 

0-1 

F24 

Sc  XII 

21.940 

250 

2p*  -  2p54d 

f‘s-r 

0  I 

F24 

Sc  XII 

22.119 

200 

2p*  -  2p"4d 

*'S-»D“ 

0-  I 

F24 

Sc  XII 

22.837 

50 

2p*  -  2p*4s 

S'S  -  >P° 

0-1 

F24 

Sc  XII 

23.045 

50 

2p*  -  2ps4s 

rs-*p° 

0-1 

F24 

Sc  Xll 

23.725 

350 

2s1 2p*  -  2s2p*3p 

g's-'r 

0-1 

F24 

Sc  XII 

23.821 

50 

2sJ2p*  •  2s2p*3p 

ff'S  -  3P° 

0-  I 

F24 

Sc  XII 

26.544 

2p* - 2ps3d 

*‘S -%{%]• 

0-1 

E26 

Sc  XII 

26.920 

2p* - 2ps3d 

*»S  - 

0  1 

E26 

Sc  XII 

27.269 

2p‘-2p53d 

fr’S-*[V,r 

0-1 

E26 

Sc  XI. 

30  480 

2p*  -2p53s 

^■s  -  v»[v»r 

0-1 

E26 

Sc  XII 

39.816 

...... 

2p* - 2p53s 
* 

«'S -%[%!• 

0-1 

E26 

SCANDIUM  XIII  (ScI2+),  Z  =  21 
Ground  State  ls*2s22p5  2P£/2  (9  electrons) 
Ionization  Potential  6  093  400  cm'1;  755.47  eV 


Element 

Wavelength 

. 

.Multiple! 

Configuration 

Term 

J  J 

References 

Sc  XIII 

19.93 

2p6  -  2p44d 

F5 

Sc  XIII 

24.09 

20 

2p5  -  2p4('S)3d 

*»P"  . aD 

CIO 

Sc  XIII 

24.28 

30 

2p3  -  2p4('S)3d 

jr’P”  -  *n 

% 

CIO 

Sc  XIII 

24.56 

60 

2p5 - 2p4(‘D)3d 

2p° . 2p 

cio 

Sc  XIII 

24  65 

10 

2ps  -  2p4('D)3d 

c3P°  -  3S 

%  -  V» 

CIO 

Sc  XUI 

24  71 

40 

2ps  -  2p4('D)3d 

**P"-*D 

3m -*k 

CIO 

Sc  XIII 

24  89 

10 

2ps  -  2p4(*D)3d 

K»p  . ap 

Vi  -  'h 

CIO 

Sc  XIII 

7.4.97 

30 

2ps  -  2p4(3P)3d 

Kap“ .  aD 

3i  -Si 

CIO 

Sc  XIII 

25  08 

20 

2ps  ■  2p4(3P)3d 

g2P  - aD 

%  % 

CIO 

Sc  XIII 

25.12 

20 

2ps  -  2p4(3P)3d 

sap  . ep 

3i  -3i 

CIO 

Sc  XIII 

25.19 

20 

2p5  -  2p4(3P)3d 

sap« . ap 

3i  ■  Vi 

CIO 

Sc  XIII 

25.23 

20 

2p3-2p4(3P)3d 

SaP°  -  4D 

%  -3i 

CIO 

Sc  XIII 

25.33 

10 

2ps  -  2p4(3P)3d 

?ap“  aD 

Va  -  3i 

CIO 

Sc  XIII 

25.43 

10 

2p5  -  2p4(3P)3d 

K!P°  . ep 

Vi  -  5m 

C  0 

Sc  XIII 

27.63 

20 

2ps-2p4('D)3s 

sap»  aD 

%  -65 

CIO 
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Sc  XIII 


Sc  XI  v 


Klement 

Wavelea(th 

Coofif-tratioB 

Term 

KBS 

Refereocej 

Sc  X1U 

27  90 

30 

2p*  -  2p4('D)3s 

y,  -% 

CIO 

Sc  XIII 

27.97 

10 

2p*  -  2p4(*P)3s 

%  -  y. 

CIO 

Sc  XIII 

28.13 

40 

2p*  -  2p4(*P)3s 

II  '£  % 

% 

CIO 

Sc  XIII 

28.27 

10 

2p* - 2p4(*P)3s 

IS  i" 

Vi  -  Vi 

CIO 

Sc  XIII 

28.32 

10 

2p*  -  2p4(*P)3s 

•  i 

CIO 

Sc  XIII 

28  45 

20 

2p*  •  2p4(*P)3s 

i 

CIO 

Sc  XIII 

28,75 

20 

2$2p*  •  2s2p‘(sP*)3s 

Cffa 

CIO 

Sc  XIII 

130.96 

300 

2s‘2p‘-2s2p‘ 

V.  -  9. 

F9.B3 

Sc  XIII 

137.80 

300 

2s’2|i*  •  2s  2p* 

Vi  -  9. 

F9.BJ 

SCANDIUM  XIV  (Sc13+)  Z  =  21 
Ground  State  lsJ2s22p4  3P2  (8  electrons) 
ronization  Potential  6  692  900  cnr';  829.79  eV 


Hlement 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

m 

References 

Sc  XIV 

22.650 

2p4-  2p3(,P°)3d 

?3P-3D° 

2-3 

G13 

Sc  XIV 

22.825 

50 

2p4  -  2p3(,P°)3d 

j;3P-3P” 

2-2 

G13 

Sc  XIV 

22.964 

300 

2p4  -  2p3(,D°)3d 

K3P-=P’ 

2-2 

Gl3 

Sc  XIV 

23.274 

2p4-  2p’(,D°)3d 

>D  -  *F° 

2-3 

Gl3 

Sc  XIV 

23  430 

2p4-  2p3(*D°)3d 

'D-  >D° 

2-2 

G13 

Sc  XIV 

23.568 

2p4  -  2p3(4S°)3d 

K»F-’D“ 

2-3 

Gl3 

Sc  XIV 

23.740 

2p4  -  2p3(4S°)3d 

k3P-3D" 

1-2 

G13 

Sc  XIV 

24.971 

2p4-2p3(«P‘')3s 

>>3P  .  Jp” 

2-2 

G!3 

Sc  XIV 

25.441 

2p4  -  2p3(*D°)3s 

s’P-’D0 

2-3 

Gl3 

Sc  XIV 

25.647 

2p4  -  2p3(!D°)3s 

k3P  3D° 

1  2 

G13 

Sc  XIV 

25.923 

2p4  -  2p3(*D°)3s 

■D-'D’ 

2-2 

G13 

Sc  XIV 

25  988 

2p4  -  2p3(4S°)3s 

?3P  -  3S° 

2-1 

GI3 

Sc  XIV 

26  059 

2p4  -  2p3(*P°)3s 

>S  -  «P° 

0-1 

G13 

Sc  XIV 

26  200 

2p4  -  2p3(4S°)3s 

S3P  -  3S° 

1  -  1 

G13 

Sc  XIV 

26.226 

2p4  -  2p3(4S°)3s 

y’P-’S” 

0-1 

Gl> 

Sc  XIV 

111.937 

2s*2p4-2s2p3 

tf’P-’P"  ? 

:-i 

B3.K8 

Sc  XIV 

122.66 

2s!2p4-  2s  2p5 

k-D  'P° 

2-1 

F5 

Sc  XIV 

139  46 

2s*  2p4  -  2s  2p5 

«S  -  >P 

0-1 

F5 

Sc  XIV 

145.035 

2sJ2p4  -  2s  2p5 

y3P  -  3P“  ? 

2  1 

B3.F5 

Sc  XIV 

148  47 

2sJ2p4-  2s  2p5 

g3P  -  3P° 

1  -0 

F5 

Sc  XIV 

150.46 

2s32p4-2s2ps 

£3P-3P° 

F5 

Sc  XIV 

151  89 

2s1 2p4  -  2s  2p5 

S3P-3P° 

F5 

Sc  XIV 

152  85 

2s2 2p4-  2s  2p5 

y3P  -  3PC 

F5 

Sc  XIV 

157.86 

2s22p4-2s2p5 

y3P-3P° 

F5 

Sc  XV 


SCANDIUM  XV  (Scu+),  Z  =  21 
Ground  State  ls*2s22p3  4Sj/i  (7  electrons) 
Ionization  Potential  7  468  900  cm-1;  926.00  eV 


Sc  XVI 


SCANDIUM  XVI  (ScI5+),  Z  =  21 
Ground  State  ls22s22p2  3P0  (6  electrons) 
Ionization  Potential  [8  138  3001  cm1;  [1009]  eV 


Element 

Wavelength 

Configuration 

Term 

J  -J 

References 

Sc  XVI 

20  200 

80 

2s*2p,-2s*2p3d 

1-2 

G14 

Sc  XVI 

20.224 

20 

2s  2p*  -  2s2p,(4P)3d 

5S"  -  SP 

2-3 

G14 

Sc  XVI 

20  291 

40 

2s*2p,-2s*2p3d 

*3P .  «P” 

2-2 

G14 

Sc  XVI 

20.330 

80 

2s,2p*-2s,2p3d 

?3P-«D” 

2-3 

G14 

Sc  XVI 

20.392 

80 

2s* 2p*  -  2s*2p3d 

>D-'F’ 

2-3 

G14 

Sc  XVI 

20.458 

80 

2s2ps-  2s2p*(,D)3d 

SD°  *F 

3-4 

GU 

Sc  XVI 

20.831 

40 

2s*  2p*  -  2s’2p3d 

■S .  >p» 

0-1 

GI4 

Sc  XVI 

21.114 

20 

2s  2p*  -  2s2p,(4P)3d 

3D°  -  SF 

2-3 

G14 

Sc  XVI 

21.637 

40 

2s,2p,-2s,2p3s 

gip.i- 

1-2 

G|4 

Sc  XVI 

21  670 

60 

2s  2p3  -  2s2p,(,P)3s 

*S'  -  »P 

2-3 

G14 

Sc  XVI 

2l'.'.2 

80 

2s*  2p*  -  2s,2p3s 

gsP .  »p" 

2-2 

GU 

Sc  XVI 

21  'if 

40 

2s2pJ  -  2s  2p,(,D)3s 

*D°  -  *D 

2-2 

G14 

Sc  XVI 

21.927 

40 

2s* 2p*  -  2s,2p3s 

g3P  -  *P° 

2-1 

G14 

Sc  XVI 

22.016 

20 

2s12p*  -  2s,2p3s 

'D  -  ’P° 

2-1 

G14 

Sc  XVI 

22.522 

20 

2s,2p*-  2s,2p3s 

>S  >P° 

0-1 

G14 

Si  XVI 

127.844 

200 

2s*  2p*  -  2s  2P1 

g*P  -  *S°  ? 

0-1 

B3.KS 

Sc  XVI 

128.780 

40 

2s1 2p*  -  2s  2p3 

?sp..p"  ? 

2-1 

B3.K8 

Sc  X/I 

P’.6* 

2s12p*  -  2s2p* 

g’P-’S” 

1  - 1 

F5 

Sc  XVI 

132.67 

2s*  2p3  -  2s  2p3 

‘D-  lP° 

2-1 

F5 

Sc  XVI 

135.62 

2s,2p*  -  2s2pJ 

g’P  ■  *S° 

2-1 

F5 

2% 


Sc  XVI 


Sc  XVIII 


Element 

Wivelenflh 

Configuration 

Term 

J  -J 

References 

Sc  XVI 

139.60 

2s’2p’-2s2p’ 

g’P -  'D'  ? 

1-2 

F5.K8 

Sc  XVI 

143.487 

100 

2s’2p’-2s2pJ 

g’P -’S'  ? 

2-1 

Bi,K8 

Sc  XVI 

150.94 

2s’ 2p’  -  2s  2p’ 

'D-'D 

2-2 

F5 

Sc  XVI 

157.94  ? 

2s’ 2p’  -  2s  2p* 

■S  'P* 

0-1 

Kl 

Sc  XVI 

158.68 

2s’2p’-2s2p’ 

g’P  . 

0-1 

K8 

Sc  XVI 

160.725 

330 

2s’2p’  -  2s2p* 

'S-'P*  ? 

0-1 

B3.K8 

Sc  XVI 

163.44 

2s’2p’-2s2p’ 

g’P  ’P“ 

1  -2 

F5 

Sc  XVI 

164.67 

2s»2p’-2s2p' 

g’P  -*P* 

1  - 1 

F5 

Sc  XVI 

165.11 

2s’2p’-2s2p’ 

g’P-*P‘ 

1-0 

F5 

Sc  XVI 

169.65 

2s’2p’-2s2p’ 

g’P-’P” 

2-2 

F5 

Sc  XVI 

188.50 

2s»2p’-2s2p» 

g’P  -  ’D° 

0-1 

F5 

Sc  XVI 

194.72 

2s’2p’-2s2p’ 

g>P-*C 

1-2 

F5 

Sc  XVI 

201.25 

2  s’ 2p’  ■  2«  2n’ 

g’P  -  ’D° 

2-3 

F5 

SCANDIUM  XVII  (Sc18+),  Z  =  21 
Ground  State  ls22s22p  2PJ/2  15  electrons) 
ionization  Potential  F*  823  900]  cm  *;  [1094]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

Sc  XVII 

14.99 

7 

■ 

2p  -4s 

g’P”  ’S 

Sc  XVII 

19.32 

7 

2p  -  3.' 

g’P” - ’D 

K8 

Sc  XVII 

20.47 

? 

2p  -  3s 

g’P  ’S 

K8 

Sc  XVII 

162.65 

? 

2s*  2p  -  2s  2p’ 

g’P” - *S 

K8 

Sc  XVII 

175.61 

?  i 

1 

2s’ 2p  -2s  2p’ 

g’P-’S 

K8 

SCANDIUM  XVIII  (Scm),  Z  =  21 
Ground  State  Is2 2s2  *S0  (4  electrons) 
Ionization  Potential  [9  759  600]  cm'1;  [1210]  eV 


Element 

Wavelength 

Intensity 

■-  jltipkt 

Configuration 

Term 

J-J 

References 

Sc  XVIII 

12.03 

7 

2s’-2s5p 

g'S-’P" 

m 

K8 

Sc  XVIII 

13.37 

? 

2s’  -  2s4p 

g'S-’P” 

■  HI .; 

Sc  XVIII 

16.76 

? 

2s’-2p3s 

g'S-'P” 

0-  1 

K8 

Sc  XVIII 

188.98 

? 

2s’-2s2p 

g'S->P“ 

U-  1 

K8 

Sc  XVIII 

361 .36 

7 

2s’  -  2s  2p 

g'S-’P” 

0-1 

K8 

_ 
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Sc  XIX 


Sc  XXI 


SCANDIUM  XIX  (Sc‘*+),  Z  =  21 
Ground  State  Is* 2s  *Si/»  (3  electrons) 
Ionization  Potential  [10  389  000]  cm-1;  [1288]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

j-i 

References 

Sc  XIX 

11.14  P 

2p  -  6d 

*P* - *D 

G15 

Sc  XIX 

11.20  P 

2p-6d 

tp*.«D 

G15 

Sc  XIX 

11.37  P 

2s  -  5p 

8*S  -  *P* 

G15 

Sc  XIX 

11.78  P 

2p  -  5d 

*P*  -  *D 

Gl5 

Sc  XIX 

11.84 

20 

2p  •  5d 

*P* • *D 

Gl5 

Sc  XIX 

12.66 

20 

2* -4p 

r*s-,P* 

Gl5 

Sc  XIX 

13.160 

-*0 

2p-4d 

*P*  *D 

Gl5 

Sc  XIX 

13.236 

100 

2p  -  4 d 

*P*  -  *D 

Gi5 

Sc  XIX 

16.819 

200 

2i-3p 

s  -  r 

% 

G15 

Sc  XIX 

16.861 

200 

2s  -  3p 

g‘ S-*P* 

■6 

GlS 

Sc  XIX 

I7.C34 

200 

2p  -  3d 

*P*  -  *D 

Gl5 

Sc  XIX 

T.779 

BTuH 

2p  -  3d 

»P*-*D 

*  % 

G13 

Sc  XIX 

18.026 

2p  -  3s 

*P*-‘S 

■*-■6 

G15 

Sc  XIX 

18.182 

2p  -  3s 

*r-*s 

* -Vi 

GlS 

Sc  > ix 

275.25  P 

2s -2p 

jr'S-’P' 

'h-’k 

KS 

Sc  XIX 

321.77  P 

1 

2s -2p 

g*s  *P* 

%  -Vi 

K8 

SCANDIUM  XX  (Sc‘*+),  Z  «  21 
Ground  State  Is*  ‘So  (2  electrons) 
Ionization  Potential  [45  773  00C]  cm’1;  55675]  eV 


Element 

Wavelength 

Intensity 

Multipart 

Configuration  (  'i  rn 

J.J 

References 

Sc  XX 

Sc  XX 

Sc  XX 

Sc  XX 

2.46 

2.87  P 

2.88 

2.92  ? 

f 

Is1- ls3p 

Is’ -  ls2p 

1  s’ -  i*2p 
ls>-  ls2s 

a'S-'P* 
g' S  -  'P° 

g'S  -  *P° 

g'S  -  *s 

m 

m 

Cll 

K8.CU 

Cll 

K8 

SCANDIUM  XXI  (Sc*°+),  Z  =  21 
Ground  State  Is  *Si/2  (l  electron) 
Ionization  Potential  [48  665  500]  cur1;  [6033.6]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

m 

References 

Sc  XXI 

— i 

■ 

Is  -  2p 

i 

g*  S-*P" 

i 

K8 

298 


Wavelength  Intensity  Multiple! 


Ti 


Ti 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

- -  ~~ 

Term 

na 

References 

Ti 

248.980 

6 

S30 

Ti 

249.229 

1 

S30 

Ti 

249.278 

1 

S30 

Ti 

249.471 

1 

S30 

Ti 

249.529 

1 

S30 

Ti 

249.589 

S30 

Ti 

249.632 

S30 

Ti 

249.688 

S30 

Ti 

249.785 

S30 

Ti 

249.920 

SJO 

Ti 

249.984 

S30 

Ti 

250  050 

1 

S30 

Ti 

250.339 

S30 

Ti 

250.790 

3 

S30 

Ti 

250.999 

10 

SJO 

Ti 

251.266 

6 

S30 

Ti 

251.533 

6 

S30 

Ti 

251 .622 

35 

S30 

Ti 

251.715 

1 

S30 

Ti 

6 

S30 

T: 

252.065 

20 

S30 

Ti 

252.874 

3 

SJO 

Ti 

253.427 

1 

S30 

Ti 

253.518 

1 

S30 

Ti 

253.591 

1 

SJO 

Ti 

253.674 

1 

SJO 

Ti 

253.906 

sjo 

Ti 

254.188 

S30 

Ti 

254.288 

S30 

Ti 

254.485 

S3C 

Ti 

254.574 

S30 

Ti 

254.859 

1 

S30 

Ti 

255.439 

1 

S30 

Ti 

255.628 

3 

SJO 

Ti 

255.754 

1 

S30 

Ti 

255.813 

10 

S30 

Ti 

255  875 

6 

sjo 

Ti 

256.149 

< 

S30 

Ti 

256.305 

10 

sjo 

Ti 

256.338 

3 

1 

sjo 

Ti 

256.454 

10 

sjo 

Ti 

256.525 

1 

Sjo 

Ti 

256.586 

sjo 

Ti 

256.685 

sjo 

Ti 

256.732 

sjo 

T 

1  256.815 

t 

sjo 

Ti 

256.869 

S30 

Ti 

257.003 

S30 

It 

257.155 

sjo 

T 

1  i 

257.382 

1 

SM* 

Ti 

257.430 

6 

sjo 

Ti 

257.645 

6 

i 

sjo 

Ti 

i 

sjo 

Ti 

258.056 

i 

sjo 

Ti 

258  178 

i 

sjo 

Ti 

258.267 

i 

SJO 

Ti 

258.467 

i 

S30 

Ti 

258.868 

3 

SJO 

Ti 

258.930 

3 

S30 

Ti 

258.969 

3 

sjo 

Ti 

259.311 

6 

Sjo 

Ti 

259.448 

35 

SJO 

Ti 

259.649 

20 

SJO 

Ti 

259.835 

10 

SJO 

Ti 

259.895 

3 

SJO 

Ti 


Ti 


Element 

Wavelength 

Configuration 

Term 

mi 

Reference* 

Ti 

260  251 

60 

S30 

Ti 

1 

S30 

Ti 

6 

S30 

Ti 

260.566 

1 

S30 

Ti 

260.829 

1 

S30 

Ti 

26C.986 

3 

S30 

Ti 

261 .026 

10 

S30 

Ti 

261.224 

1 

Sjo 

Ti 

26! .280 

1 

S30 

Ti 

261 .365 

1 

S30 

Ti 

261.493 

10 

S30 

Ti 

261.578 

1 

S30 

Ti 

261.916 

1 

S30 

Ti 

262.300 

3 

S30 

Ti 

262.499 

1 

S30 

Ti 

262.651 

S30 

Ti 

262.894 

1 

S30 

Ti 

262. 967 

1 

S30 

Ti 

263.384 

6 

S30 

Ti 

263.658 

6 

S30 

Ti 

263.822 

1 

S30 

Ti 

264.272 

SJO 

Ti 

264.367 

3 

SJO 

Ti 

264.650 

1 

Sjo 

Ti 

264.739 

1 

Sjo 

Ti 

264.958 

1 

Sjo 

Ti 

265.145 

3 

Sjo 

Ti 

265.255 

1 

Sjo 

Ti 

265.574 

6 

Sjo 

Ti 

265.666 

1 

Sjo 

Ti 

3 

Sjo 

Ti 

3 

Sjo 

Ti 

267.024 

3 

Sjo 

Ti 

267.187 

1 

sjo 

Ti 

268.269 

6 

Sjo 

Ti 

268.566 

1 

Sjo 

Ti 

268.699 

1 

sjo 

Ti 

268.748 

1 

Sjo 

Ti 

269.010 

1 

Sjo 

Ti 

269.314 

1 

Sjo 

Ti 

269.708 

1 

sjo 

Ti 

269.939 

10 

Sjo 

Ti 

3 

Sjo 

Ti 

270.281 

10 

Sjo 

Ti 

270.443 

1 

Sjo 

Ti 

270.675 

Sjo 

Ti 

270.913 

6 

Sjo 

Ti 

271.030 

ft 

sjo 

Ti 

271.234 

O 

SJO 

Ti 

2',1.488 

6 

Sjo 

Ti 

271.892 

1 

Sjo 

Ti 

272.417 

3 

SiO 

Ti 

272.569 

3 

Sjo 

Ti 

272.707 

1 

Sjo 

Ti 

273.562 

■ 

Sjo 

Ti 

273.916 

l 

Sjo 

Ti 

274.028 

■  | 

Sjo 

Ti 

275.128 

■ 

Sjo 

Ti 

275.979 

■  I 

Sjo 

Ti 

276.565 

■  J 

Sjo 

Ti 

276.909 

I 

Sjo 

Ti 

277.034 

■ 

SJO 

Ti 

277.111 

SJO 

Ti 

277  168 

1 

Sjo 

Ti 

277.760 

1 

Sjo 

304 


Ti 


Ti 


305 


Ti 


Ti  I 


Element  Wavelength  Intensity 


Ti  300.416  1 
Ti  301.244  I 
Ti  302  007  1 
Ti  302  558  1 
Ti  302  906  1 

Ti  303.791  I 
Ti  303.891  35 
Ti  306  083  1 
Ti  307  493  1 
Ti  308  408  3 

Ti  310.518  1 
Ti  314.940  3 
Ti  315.670  1 
Ti  315.779  3 
Ti  316.987  1 

Ti  318.543  1 
Ti  319.887  1 
Ti  324.047  1 
Ti  325.767  1 
Ti  326.259  1 

Ti  328  248  1 
Ti  331.074  1 
Ti  332.554  1 
Ti  334.859  1 
Ti  343.668  1 

Ti  349.299  1 
Ti  351.126  6 
Ti  351.351  1 
Ti  352.348  1 
Ti  352.574  1 

Ti  353.757  1 
Ti  354.8*3  1 
Ti  368.818  3 
Ti  370408  1 
Ti  371.332  1 

Ti  371.410  6 
Ti  375.508  1 
Ti  385.211  1 
Ti  394153  1 
Ti  396.288  1 


TITANIUM  I  (Ti0+),  Z  =  22 
Ground  State  ls22s22p63s23p83d24s2  3F2  (22  electrons) 
Ionization  Potential  55  010  enr1;  6.82  eV 


306 


Ti  II 


TITANIUM  II  (Ti14),  Z  =  22 
Ground  Slate  1 s2  2s2  2p*  3  :2  3p*  3d2  4s  4FM  (21  elections) 
Ionizatiou  Potential  109  506  cnr1;  13.58  eV 


Ti  Hi 


Element 

Wavelength 

IttVairty 

Muhiplet 

Configuration 

Term 

i  i 

References 

Ti  II 

1906.30 

’DO 

3 

3d3(a3F)4s  -  3d4s(a*D)4p 

f4F-*D* 

•k-’k 

M23 

Ti  II 

1908.29 

300 

3 

3d3(a3F)4s  -  3d4s(a*D)4p 

g4F  -  4D* 

M23 

Ti  II 

1909  33 

200 

3 

3d3(a3F)4s  -  3d4s(a3D)4p 

f4F-4D* 

•k -% 

M23 

Ti  II 

1909  74 

200 

3 

3d3(a3F)4s-’d4s(a*D)4p 

g4F  4D* 

% -% 

M23 

Ti  II 

1911 .01 

50 

3 

3d3(a3F)4s-3d4s(a*D)4p 

g4F-4D* 

*-<A 

M23 

Ti  II 

1914.11 

25 

3 

3d3(a3F)4s  -  3d4s(a*D)4p 

g4F  4D* 

M23 

Ti  II 

1914.32  P 

3 

3d3(a3F)4s  -  3d4s(a*D)4p 

g4F-4D* 

M23 

TITANIUM  III  (Ti2+),  Z  =  22 
Ground  State  ls22s22p83s23p83d2  3F2  (20  elections) 
Ionization  Potential  221  735  cnr1;  27.491  eV 


Element 

Wavelength 

Intensity 

Milltipict 

Configuration 

Term 

i- s 

References 

Ti  III 

1002.38 

5 

3d  4s  -4s4p 

3D  -  3P° 

2-2 

ta 

Ti  III 

1004.68 

40 

3d4s  -  4s4p 

3D-3F’ 

3-2 

R26 

Ti  III 

1005  75 

10 

3d  4s -4s4p 

3D  -  3P° 

1  -1 

R26 

Ti  III 

1007  15 

20 

3d 4s  -  4s4p 

’D  -  3P° 

2-1 

R26 

Ti  III 

1008.08 

10 

3d  4s  -4s  4p 

3D  -  3P° 

1  -0 

R26 

Ti  III 

1235.461 

2 

3d3- 3d4p 

g3F  -  3P° 

2-1 

M9 

Ti  III 

1237.028 

4 

3d2-3d4p 

?>f-3p° 

3-2 

M9 

Ti  III 

1282.484 

125 

2 

3d3  -  3d4p 

?3F-3F° 

3-4 

M9 

Ti  III 

1286  228 

90 

2 

3d3  -  3d4p 

g3F  -  3F° 

2-3 

M9 

Ti  III 

1286.365 

700 

2 

3d3  -  3d4p 

g3F-3F° 

4-4 

M9 

Ti  III 

1289.299 

500 

2 

3d3  -  3d4p 

g>F  -  3F° 

3-3 

M9 

Ti  III 

1291.622 

450 

2 

3d3  -  3d4p 

g3F  -  3F° 

2-2 

M9 

Ti  III 

1293.228 

400 

2 

3d3 -  3d  4p 

?3F-3F° 

4-3 

M9 

Ti  III 

1294.698 

600b 

1 

3d3-3d4p 

£3F  -  3D° 

3-3 

M9 

Ti  III 

1295.883 

400 

1 

3d3  -  3  J  4p 

g3F-3Df 

2-2 

M9 

Ti  III 

1298.659 

1000b 

1 

3d3  -  3d4p 

g’F  -  3D° 

4-’ 

M9 

Ti  III 

1298  970 

800 

1 

3dJ  3d4p 

y3F-  3D° 

3-  ' 

M9 

T:  III 

1327.592 

550 

4 

3d2-3d4p 

’D  -  'P° 

2-1 

M9 

Ti  III 

1329.837 

40 

3d1  -  3d4p 

g’F-'D” 

2-2 

M9 

Ti  III 

1339  691 

170 

3d3  -  3d4p 

*D-  'F° 

2-3 

M9 

Ti  III 

1365.021 

6 

3d3  -  3d4p 

3P-  *P° 

0  1 

M9 

Ti  III 

1368,442 

25 

3d3  -  3d4p 

3P-  ,P° 

2-1 

M9 

Ti  III 

1379.960 

25 

3d3  -  3d4p 

•D-3P" 

2-1 

M9 

Ti  III 

1420.036 

300 

3d2-3d4p 

3P  -  3P° 

1-2 

M9 

Tt  III 

1420.440 

280 

3d3  -  3d4p 

3P-3r 

0-1 

M9 

Ti  III 

1421.631 

280 

3d3  -  3d4p 

3r  -  3p° 

1  -0 

M9 

Ti  III 

1421.767 

250 

3d2  -  3d4p 

3P-  3P° 

1-1 

M9 

Ti  III 

1422.405 

650 

3d2  -  3d4p 

3P  -  3P° 

2-2 

M9 

Ti  III 

1424.140 

300 

3d2  -  3d4p 

3P  -  3P° 

2-1 

M9 

Ti  III 

1433.85 

40 

3d2  -  3d4p 

lS-,P°  ? 

0-1 

R26 

Ti  III 

1450  358 

25 

3d2  -  3d4p 

>D-3F° 

2-2 

M9 

Ti  III 

1455.194 

1000 

5 

3d2 - 3d4p 

'G  -  *F° 

4-3 

M9 

Ti  III 

1455.734 

8 

3d2 - 3d4p 

>D-3D° 

2-2 

M9 

Tt  III 

1491.978 

35 

3d2  -  3d4p 

3P-3F° 

2-3 

M9 

Ti  111 

1495.08 

20 

3d3  -  3d4p 

‘S  -3P°  ? 

0-1 

R26 

307 


Wavelength 


I  362.520 
I  363.003 
I  <23.487 
424.  lbO 
729.39 

776  82 
779.14 
781 .78 
1183  63 
1195.25 

1451.75 
1467  35 
1469.2! 


Intensity 

Multiple! 

Configuration 

Ter 

1 

1 

6 

3d  -  4f 

fD- 

6 

3d  -  4f 

«*D- 

10 

4p  -  6s 

ip“- 

200 

i 

3d  -  4p 

400 

i 

3d  -  4p 

?’D- 

400 

i 

3d  -  4p 

s’n- 

100 

4p  -  5s 

ap° . 

100 

4p  -  5s 

ip° . 

600 

3 

4p  -  4d 

ip-. 

600 

3 

4p-4d 

jpo. 

300 

3 

4p-4d 

!P°  - 

Ti  V 


TITANIUM  V  (Ti4*),  2  =  22 
Ground  State  ls22s*2p*3s23p8  *S0  (18  electrons) 
Ionization  Potential  800  300  cm~:;  99.20  eV 


Ti  VI 


hletr-nt 

Wavelength 

Configuration  1 

Tenn 

m 

Reference* 

Ti  V 

144.551 

6 

1 

3s*  3p*  -  3i3p*4p 

K'S  -p* 

S29 

Ti  V 

145.79 

1 

3p*  -  3p‘(’Pj6s 

g-s-'P* 

.ral 

S29 

Ti  V 

146.897 

3 

3p*  -  3p*(,P°)6s 

?'S  -  *P‘ 

S29 

Ti  V 

162.984 

20 

3p*  -  3p*;*P*)5s 

g'S-'P- 

0-1 

S29 

Ti  V 

164.446 

35 

3p*-  3p*(’P")5s 

^‘S-P- 

0-1 

S29 

Ti  V 

225.347 

400 

3p*  -  3p*(*P")4i 

S‘S‘P- 

181 

S29 

Ti  V 

228.909 

250 

3p*  -  3p*(*P')4s 

g'S-»F 

BB1 

S29 

Ti  V 

252.95S 

khhh  i  i 

3p*-  3p*(*P*)3d 

e'S-'P" 

In 

S29 

Ti  V 

323.365 

85 

3p*  -  Sp*(*P*)3d 

S29 

Ti  V 

363  145 

1 

3p*  -  3ps(*P*)3d 

■M 

m 

S29 

TITANIUM  VI  (Ti5+),  Z  =  22 
Ground  State  ls22s22p63s23p5  2PS/2  (17  electrons) 
Ionization  Potential  962  700  cnf1;  119.36  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  -J 

Relereoces 

Ti  VI 

125.456 

10 

3pf  -  3p‘('D)5d 

g*P"-»D 

.... 

%  -3i 

S29 

Ti  VI 

125.689 

6 

3p*-  3p4(:D)5d 

g*P”->P 

% 

S29 

Ti  VI 

3 

3p‘-3p4('D)5d 

g»P“->D 

V,  -36 

S2° 

Ti  VI 

126.566 

1 

?ps  3p4('D)5d 

g’P“ - *P 

S30.K8 

Ti  VI 

128.450 

1 

3ps  -  3p4(sP)5d 

g»p° . 4f 

36-36 

S29 

Ti  VI 

129.148 

3 

3p‘-  3p4(aP)5d 

g*P°  -  *D 

36-36 

S29 

Ti  VI 

129.249 

6 

3p‘-3p4(JP)5d 

g,P°-*D 

36-36 

•:r> 

Ti  VI 

130  113 

3 

3p»-3p4(»P)5d 

?«P"_«D  ? 

66  -36 

•V30,K8 

Ti  VI 

136.714 

6 

3p‘-3p4(‘D)5s 

glP°-JD 

36-36 

S29 

Ti  VI 

137.813 

3 

3p‘-3p4(‘D)5s 

g2P°  -  *D 

9.-39 

329 

Ti  VI 

139.911 

3 

3ps  -  3p4(*P)5s 

g*P° - 3P 

36  -V: 

S29 

Ti  VI 

20 

3ps  -  3p4(*P)5s 

glP°-2P 

36  •  \i 

S29 

Ti  VI 

3 

3ps  -  3p4(*P)5s 

g*P”-»P 

66-66 

S29 

Ti  VI 

141  113 

10 

3p‘-3p4(’P)5s 

g*P”--P 

36  -36 

S29 

Ti  VI 

141.988 

3 

3ps-3p4(‘S)4d 

g*P0-*D 

36 -36 

S29 

Ti  VI 

143.176 

1 

3p5-3p4(’S)4d 

g*P°  -  *D 

66-*. 

S29 

Ti  VI 

148.104 

3 

3p‘-3p4(‘D)4d 

g*P°  -  *D 

36  -36 

S29 

Ti  VI 

148.303 

20 

3p‘-3p4(‘D)4d 

g*P°  -  *D 

36  ■  3* 

S29 

Ti  VI 

149.010 

7.0 

3p5  -  3p4(’D)4d 

gjp° . rp 

4*  - 

S29 

Ti  VI 

149.392 

10 

3ps  -  3p4(‘D)4d 

g*P° - *D 

Hx  -  36 

S29 

Ti  VI 

i ‘9.560 

10 

3ps  -  3p4('D)4d 

gJP°  -  *S 

36-66 

S29 

Ti  VI 

3 

3p5  -  3p4('D)4d 

g»P”->P 

66-66 

S29 

Ti  VI 

3 

3ps-3p4(‘D)4d 

g*P0,P 

66-36 

S29 

Ti  VI 

151.897 

1 

3ps-3p4(,P)4d 

gip"-tp 

36-36 

S29 

Ti  VI 

152.338 

10 

3ps  -  3p4(’P)4d 

g*p° . *f 

36-36 

329 

Ti  VI 

152.960 

10 

3p*  -  3p4(*P)4d 

g*P° - 4F 

36-36 

S29 

Ti  VI 

153.255 

3 

3p5  -  3p4(aP)4d 

grpo.rp 

66-36 

S29 

Ti  VI 

153.384 

3 

3p‘-3p4(*P)4d 

gJP° - ’D 

36-36 

S29 

Ti  VI 

35 

3p5  -  3p4(aP)4d 

g*P°  >D 

36-36 

329 

Ti  VI 

154.161 

1 

3p*-3p4(*P)4d 

gJP° - 4F 

66-36 

S29 

Ti  VI 

154.768 

6 

3ps  -  3p4(*P)4d 

g • *D 

66  -36 

S29 

Ti  VI 

182.151 

3ps-3p4(’S)4s 

gi>"-»S 

%  -  V. 

S29 

Ti  VI 

184.106 

35 

3p5  -  3p4('S)4s 

V,P° - JS 

66-66 

S29 

Ti  VI 

3ps  -  3p4('D)4s 

g:’PJ-,D 

46.  -39 

Ti  VI 

192.754 

250 

3ps  -  3p4('D)4s 

g^-’D 

3 6-36 

S29 

Ti  VI 


Ti  VII 


Element 

Waveleofth 

Intensity 

Mutaplel 

Configuration 

Term 

J  -  J 

Reference* 

Ti  VI 

194.900 

200 

3p*-3p4(‘D)4i 

g- «P*  -  *D 

Hi -Hi 

S29 

Ti  VI 

197.460 

200 

3p‘-3p4(*P)4s 

f*P*-*P 

Hi -Hi 

S29 

Ti  VI 

198.977 

400 

3p»-3p4(*P)4s 

f*P*-*P 

H,  -Hi 

S29 

Ti  VI 

199.759 

200 

3p»-3p4(*P)4s 

?*P*-*P 

Hi  -  Hi 

sr 

Ti  VI 

201.311 

90 

3p*  -  3p4(*P)4s 

gty.tp 

Hi-*- 

S29 

Ti  VI 

201 .865 

125 

3p*  -  3p4(*P)4s 

ir'P*  -  4P 

Hi -Hi 

S29 

Ti  VI 

203.200 

6 

3p*  -  3p4(*P)4s 

«*P--4F 

H,- Hi 

S29 

Ti  VI 

203.434 

3 

3p*  -  3p4(*P)4s 

**P“  -  4P 

Hi  - Hi 

S26 

Ti  VI 

247.450 

250 

3p»-3p4('D)3d 

k’P-.’D 

H,-Hi 

S29 

Ti  VI 

250.482 

1000 

3p*-3p4('D)3d 

g*y°  -  *d 

H,-Hi 

S29 

Ti  VI 

251.071 

700 

3p‘-3p4(lD)3d 

g*r-*D 

Hi-H, 

S29 

Ti  VI 

254.03 

200 

3p‘-3p4(‘D)3d 

«*p*-*p 

H,-Ht 

F11.K8 

Ti  VI 

255  375 

300 

3p‘-3t>4(‘D)3d 

S*P°  *p 

Hi-H, 

S29 

Ti  VI 

257.855 

250 

3p5  -  3p“('D)3d 

**p*-*p 

Hi-Hi 

S29 

Ti  VI 

259.232 

250 

3p*-3p4('D)3d 

g' p*-*p 

Hi -Hi 

S29 

Ti  V! 

263.246 

250 

3p‘-3p‘(‘D)3d 

«*P"-*S 

Hi -Hi 

S29 

Ti  VI 

267.343 

200 

3p‘-3p4('D)3d 

?*P"-*S 

Hi  -  Hi 

S29 

Ti  VI 

282.215 

1 

3p»-  ip4(‘S)3d 

**P*-*D 

Hi-H, 

S29 

Ti  VI 

283.586 

20 

3p‘-3p4(>S)3d 

*sP°-aD 

Hi-H, 

S29 

Ti  v; 

288.355 

60 

3p*  -  3p4('S)3d 

**P*-*D 

Hi-H, 

S29 

Ti  VI 

301.913 

20 

3ps  -  3p4(‘D)3d 

g*V°  -  *F 

H,-Hi 

S29 

Ti  VI 

330.703 

60 

3ps  -  3p4(aP)3d 

g*P°  -  *D 

H.-H, 

S29 

Ti  VI 

331 .767 

6 

3p‘-3p4(aP)3d 

g*P°  -  4P 

H,-Hi 

S29 

Ti  VI 

334.457 

i\i 

3p‘-3p4(aP)3d 

f*P°-*D 

Hi-H, 

s» 

Ti  VI 

341.109 

20 

3p5  -  3p4(*P)3d 

?*P°-*D 

Hi -Hi 

S29 

Ti  VI 

342.595 

35 

3pa-  3p4(aP)3d 

*2P“-*P 

Hi-H, 

S29 

Ti  VI 

346.728 

1 

3p5-3p4(*P)3d 

»‘P°-*P 

H,- Hi 

S29 

Ti  VI 

349.574 

6 

3ps  -  3p4(*P)3d 

g% P“*P 

Hi-Hi 

S29 

Ti  VI 

353.877 

6 

3ps  -  3p4(aP)3d 

K*P°-*P 

Hi -Hi 

S29 

Ti  VI 

508.575 

’000 

3s*3pa-  3s3p* 

g*P»-*S 

H,-Hi 

S27 

Ti  VI 

524.113 

900 

3s* 3p5  -  3s3p“ 

g*P"-*S 

Hi-Hi 

S27 

TITANIUM  VII  (Ti6+),  Z  =  22 
Ground  State  ls22s22p63s23p4  3P2  (16  electrons) 
Ionization  Potential  1  136  000  cm-1;  140.8  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J-J 

References 

Ti  VII 

128.269 

i 

3p4  -  3p3(*P°)4d 

*aP-aD° 

2-3 

Gl7,S29 

Ti  VII 

129.603 

i 

3p4-3paI*P”)4d 

/jaP  -  aD” 

I  -1 

S29 

Ti  VII 

129.722 

3 

3p4-  3pa(*P°)4d 

*>aP-aD° 

1-2 

S29 

Ti  VII 

131.284 

1 

3p4  -  3pa(*P°’4d 

'D  -  *P° 

? 

2-1 

S30.K8 

Ti  VII 

131.937 

6 

3p4  -  3pa(*r/)4d 

£aP  -  >D° 

0 

2-2 

S30.K8 

Ti  VII 

132.093 

1 

3p4  -  3pa(*P°)4d 

>D-'F° 

2-3 

S29 

Ti  VII 

132.149 

3 

3p4  -  3pa(*P°)4d 

>D->D° 

2-2 

S29 

Ti  VII 

132  322 

1 

3p4  -  3ps(*D°)4d 

s’P-’P" 

2-1 

S29 

Ti  VII 

132.351 

1 

3p4-  3p’(*P°)4d 

>D-aD" 

2-3 

S29 

Ti  VII 

132.522 

6 

3p4  -  3pa(aD°)4d 

g*P  -  aD° 

2-2 

S29 

Ti  VII 

132.733 

10 

3p4-3pa(*r>°)4d 

gaP  -  aD° 

2-3 

S29 

Ti  VII 

132.837 

3 

3p4  -  3p3(*D°)4d 

?aP-aP° 

? 

2-2 

S30.K8 

Ti  VII 

132  982 

I 

3p4  -  3pa(*D°)4d 

yaP  -  *S° 

1  - 1 

S29 

Ti  VII 

133.218 

6 

3p4  -  3pa(*D°)4d 

*aP-aS° 

? 

0-1 

S30.K8 

Ti  VII 

133.385 

1 

3p4-3p3(2D°)4d 

*aP .  >p” 

? 

0-  I 

S30,K8 

310 


Ti  vn 


Ti  vn 


Fitment 

imsa 

Ti  VII 

133  633 

3 

Ti  VII 

135  801 

20 

Ti  VII 

136  267 

6 

Ti  VII 

136.815 

3 

Ti  VII 

137.661 

20 

Ti  VII 

138.548 

10 

Ti  VII 

138.814 

1 

Ti  VII 

164.173 

10 

Ti  VII 

164.478 

3 

Ti  VII 

165.40! 

6 

T;  VII 

165.7' 6 

1 

Ti  VII 

165.8  6 

3 

Ti  VII 

166.0  7 

10 

Ti  VII 

168.652 

10 

Ti  VII 

169.301 

20 

Ti  VII 

170.358 

125 

Ti  VII 

20 

Ti  VII 

170  938 

3 

Ti  VII 

171.888 

20 

Ti  VII 

171.952 

6 

T  i  VII 

172  353 

6 

7  i  VII 

175.812 

90 

Ti  VII 

177.238 

60 

Ti  VII 

178.572 

10 

Ti  VII 

178.673 

20 

Ti  VII 

179.107 

10 

Ti  VII 

24,3.037 

3 

Ti  vn 

250  913 

3 

Ti  VII 

252.162 

200 

Ti  VII 

252.275 

Ti  VII 

252. 571 

60 

Ti  VII 

253.811 

200 

Ti  VII 

25*.022 

800 

Ti  vn 

251.687 

200 

Ti  VII 

250 

Ti  VII 

250 

Ti  VII 

261.851 

60 

Ti  VII 

263.944 

35 

Ti  VII 

264.823 

250 

Ti  VII 

264.997 

35 

265.059 

90 

Ti  VII 

265.951 

60 

Ti  VII 

200 

Ti  VII 

267.136 

60 

Ti  VII 

268.035 

200 

Ti  VII 

268.106 

35 

Ti  VII 

268.493 

1 

Ti  VII 

269.759 

90 

Ti  VII 

270.748 

10 

Ti  VII 

279.516 

200 

Ti  VII 

281 .898 

200 

Ti  VII 

282.898 

1 

Ti  VII 

296.056 

35 

Ti  VII 

305.730 

I 

Ti  VII 

332.081 

6 

Ti  vn 

440.361 

125 

Ti  V  II 

499.853 

125 

Ti  VII 

505.899 

100 

Ti  VII 

509.127 

60 

Ti  VII 

509.511 

550 

Ti  VII 

511.442 

125 

Ti  VII 

125 

Ti  VII 

521.561 

250 

Cool igur  alios 

Term 

im 

References 

3p4  -  3pa(,T»'14<J 

«»P-3P* 

1-2 

S29 

3p4-3p3(3t-')M 

‘D-'F 

2-3 

S29 

3p4  -  3p»(a,  V)4d 

■D  -  'D* 

2-2 

S29 

3p4  -  3p3(»P*)4d 

‘S-'P* 

0-1 

S29 

3p4  -  3p*(4S*)4d 

f*P-3D* 

2-3 

S29 

3p4  -  3p3(4S*)4d 

g3P  -  3D° 

1-2 

S29 

3p4  -  3pa(4S*)4d 

g*P  -  3D’ 

0-1 

S29 

3p4  -  3pJ(aP*)4s 

g*P-3P* 

2-2 

SW 

ip4  -  3p3(3P*)4s 

g3 P  3P* 

2-1 

S29 

3p4  -  3pa(aP*)4i 

g3 P-3P* 

i-2 

S29 

3p4  -  3pa(*P*)4j 

.  ip* 

11 

S» 

3p4  -  3pa(aP*)4j 

^ap.sp* 

1  -0 

S29 

V  Vi=?V4s 

g3 P-3P* 

0-1 

S29 

3p4  -  3pa(aD*)4s 

*3P  -  ‘D’ 

2-2 

S29 

3p4-3pa(aP“)4s 

*D  -  'P* 

2-1 

S29 

3p4  ■  3pa(»D*)4j 

g*? - 3D” 

2-3 

S29 

3p4  -  3pa(aD°)4s 

g*P  -  3D° 

2-2 

S29 

3p4-3pa(aP°)4i 

*D  -  3P* 

2-2 

S29 

3p4  -  3p3(3D°)4s 

g3P  -  3D° 

1-2 

S29 

3p4  -  3pa(3D")4d 

g*P  -  *D° 

1-1 

S29 

3p4  -  3p3(3D°)4s 

g3P - 3D° 

0-1 

S29 

3p4  -  3p3(aD”)4j 

■D  -  ‘D° 

2-2 

S29 

3p4  ■  3p*(4S°)4s 

g3P  -  3S° 

2-1 

S2V 

3p4  -  3pa(aP°)4s 

•S  -  ‘P° 

0  1 

S29 

3p4  -  3pa(4S°)4s 

1-1 

S29 

3p4  -  3pa(4S°)4s 

g3P-3S° 

0-1 

S29 

3p4-3p3(aP")3d 

g*P  -  *D° 

1-2 

S29 

3p4  ■  3p3(aP°)3d 

g3P  -  3D° 

2-1 

S29 

3p4  -  3pa(aP°)3d 

g3P  -  3D° 

2-2 

S29 

3p4  -  3pa(aP“)3d 

■D-'F 

2-3 

S29 

3p4  -  3pa(aP°)3<l 

■s-r 

0-1 

S29 

3p4-  3pa(aP°)3<I 

g3P  ’D° 

1-1 

S29 

3p4  -  3pa(sP")3d 

g3P  -  3D° 

2-3 

S29 

3p4  -  3pa(sP°)3d 

g3P  -  *D° 

0-1 

SK 

3p4  -  3p3(3P“)3d 

g3P  -  3D° 

1  -2 

S29 

3p4  -  3pa(an3d 

•D  -  *D° 

2-2 

S29 

3p4  -  3pa(3D°)3d 

tf3P-'P" 

2-1 

S29 

3p4  -  3pa(aP°)3d 

g3P  3F 

2-1 

S29 

3p4  -  3p3(3P°)3d 

g3P-3P° 

2-2 

S29 

3p4  -  3pa(3D°)3d 

g3P-‘P° 

1-1 

S29 

3p4  -  3pa(aP°)3d 

g3P  -  3P° 

1  -0 

S29 

3p4  -  3pa(aD°)3d 

g3  P-'P" 

S29 

3p4  -  3pa(aD°)3d 

?3P3S" 

S79 

3p4  -  3p3(3P°)3d 

g3P-3P° 

S29 

3p4  -  3pa(aP°)3d 

g3P-3P“ 

S29 

3p4  -  3pa(3P°)3d 

g3P  -  *P° 

0-1 

S29 

3p*  -  3pa(aP°)3d 

■D  -  3D° 

2-2 

S29 

3p4  -  3pa(3D°)3d 

g3P  -  3S° 

1-1 

S29 

3p4-3p’(aD°)3d 

g3P  -  3S° 

0-1 

S29 

3p4  -  3p3<3n°)3d 

■D  -  >P° 

2-1 

S29 

3p4  -  3pa(aP°)3d 

*D  -  3P° 

2-1 

S?.9 

3p4  -  3pa(aP°)3d 

iD  -  3P- 

2-2 

S29 

3p4  -  3pa(aD°)3d 

■D-'F° 

2-3 

S29 

3p4  -  3pa(:D°)3d 

‘S  -  ‘P* 

0-1 

S29 

3p4  -  3p3(JD°)  3d 

‘D  -  <D° 

2-2 

S29 

3sa3p4  -  3s  3p4 

‘D  -  'P° 

2-1 

S27 

3s3 3p4  -  3s3ps 

?3P  -  3P” 

2-1 

S27 

3s33p4-3s3ps 

g3P  -  'P° 

1  -0 

S27 

3s3  3p4  -  3s  3p5 

‘S-'P° 

0-1 

S27 

3sa3p4-3s3pa 

gsp .  sp° 

2-2 

S27 

3sa3p4  -  3s  3p5 

gap .  »p° 

1  - 1 

S27 

3s3  3p4  -  3s3ps 

gap .  ap- 

0-1 

S27 

3s=  3p4-3s3ps 

gap  .  ap= 

1  -2 

S27 

H  He  Li  Be  B  C  N  0  F  Ne  Na  Mg  A1  Si  P  S  Cl  Ar  K  L«  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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ri  vm 


TITANIUM  VIII  (Ti,+),  Z  =  22 
Ground  State  ls*2s*2p,3ss3p3  4Sii  (15  electrons) 
Ionization  Potential  1  359  000  cm-1;  168.5  cV 


ri  vm 


Element 

Wavelength 

Intensity 

Unhipkl 

Configuration 

Tens 

i-i 

References 

148.498 

1 

S30 

Hi  VU1 

148.820 

f 

S» 

Ti  VIII 

149.653 

3 

3p*  -  3p»(*P)4» 

*P*-*S 

■A  -  Mi 

EZ7 

Ti  vm 

149.981 

3p*  -  3p*(*P)4« 

*P*-*S 

•k-'k 

E27 

Ti  VIII 

150.039 

3p*  -  3p*(*P)4* 

^S*-4P 

•k->k 

E27 

Ti  vm 

150.867 

3p*-  3p*(*P)4« 

g4S* -  4P 

•k-'k 

E27 

Ti  vm 

151 .484 

3p*  -  3p*(*P)4» 

*4S’  -  4P 

E27 

Ti  VIII 

151.864 

3p*  -  3p*(*P)4s 

*D’  -  *D 

E27 

Ti  VIII 

151.915 

3p«  - 

*D’ - *D 

E17 

Ti  vm 

3p*  -  3p*(,P/4* 

*D’  -  *D 

•k-'k 

E27 

Ti  VIU 

1 

3p*  -  3p*(*P)4s 

*D’-*P  ? 

•k-'k 

S30.K8 

Ti  VIII 

20 

3p*  -  3p*(,P)4s 

*D‘-*P 

•k-'k 

F.27 

Ti  VIII 

156.444 

10 

3p*  -  3p*(*F)4s 

*D*  -  *P 

•k-'k 

E27 

Ti  vm 

157.112 

3 

3p*  -  3p,(*P)4s 

‘P'-m 

*A 

E27 

Ti  VIII 

157.472 

? 

3p*  -  3p*(*P)4s 

»P*  *D 

•k  -•k 

E27 

Ti  vm 

157.528 

3 

3p*-3p*(,P)4i 

*P*  *D 

•k-'k 

E27 

Ti  VIII 

160.914 

1 

3p*-3p*(,P)4s 

*P*-*P 

'k 

E27 

Ti  VIII 

6 

3p*-3p*(*P)4s 

ip*_ip 

•k-'k 

E27 

Ti  VIII 

■'.vXiiM 

1 

3p*-3p,(1P)4i 

*P*  *P 

•k-'k 

E27 

Ti  VIII 

162.401 

* 

3j>*  -  3p,(,P)4» 

*P  -*P 

•k-'k 

K22 

Ti  VIII 

258.610 

700 

3p*  -  3p*('D)3d 

*D*  -*F 

•k-'k 

E27 

Ti  VIII 

261.725 

60 

3ps-3p*(‘S)3d 

*P°  -*D 

•k-'k 

E27 

Ti  VIII 

262.718 

10 

3i»*- 3j>»(1S)3d 

*P*  *D 

EZ7 

Ti  VIII 

263.564 

120 

3ps-3p*(‘S)3d 

*P  -*D 

E27 

Ti  VIII 

267.401 

3p*-  3p*(*P)3d 

S4S°-4P 

•k-'k 

E27 

Ti  VIII 

268.178 

3p*-3p,(,P)3d 

^•--p 

•k-'k 

E27 

Ti  VIII 

769.533 

175 

3p*-3p*(*F)3d 

g4S°-4P 

•k-'k 

E27 

Ti  vm 

270.530 

1 

3p*-  3p,('D)3d 

*P*-*S 

'k-'k 

E27 

Ti  VIII 

271.591 

3 

3p*-  3p*(‘D)3d 

*P“ -*s 

•k-'k 

E27 

Ti  VIII 

272.037 

90 

Sp^pVD^d 

»D°-*D 

•k-’k 

E27 

Ti  VIII 

272.369 

3p,-3p*('D)3d 

*D°  -  *D 

•k-'k 

E27 

Ti  VIII 

272.843 

6 

Sp^pM'D^d 

*D°  -  *D 

•k-'k 

E27 

Ti  VIII 

273.178 

90 

3p»-3p,('D)3d 

*D°  -  *D 

•k-'k 

E27 

Ti  VIII 

2"M.514 

3 

S30 

Ti  vm 

276.701 

10 

3p*  -  3p’('D)3d 

*P°-*P 

'k-’k 

E27 

Ti  VIII 

277.813 

35 

3p*  -  3p’(‘D)3d 

*P°  *P 

•k-’k 

E27 

Ti  VII 

278.806 

3p>  -  3p*(‘D)3d 

*p 

'k-'k 

E27 

Ti  V.II 

279.940 

Sp^pVD^d 

*P°-*P 

•k-'k 

in 

Ti  VIII 

289.375 

1 

3p*  -  3p*(’D)3d 

»P°  *D 

'k-'k 

E27 

Ti  VIII 

290.971 

35 

3p*  -  3p,('D)3d 

»r-*D 

•k-'k 

E27 

Ti  VIII 

297.197 

3p*  -  3p*(sP)3d 

*D°  -  *P 

•k-'k 

E27 

Ti  VIII 

6 

3p*  -  3p’(’P)3d 

*DC-*P 

•k-'k 

E27 

60 

3p*- 3p*(3P)3d 

*D°  -  *P 

• k-'k 

E27 

Ti  VIII 

317.992 

1 

3p*  -  3p*(,P)3d 

•p-.sp 

'k-'k 

E27 

Ti  VIII 

319.463 

1 

3ps  -  3p*(*P)3d 

•P”  *P 

•k-'k 

E  V 

Ti  VIII 

322.698 

1 

3p,-3p*(,P)3cl 

*P°-*P 

'k-'k 

En 

Ti  VIII 

324.207 

1 

3p*-3p*(*P)3d 

ip® _ ip 

•k-'k 

E27 

Ti  VIII 

KlOPr  >  9 

! 

?s*3p’  -  3s3p4 

*D°  -  *P 

•k-'k 

En 

Ti  VIII 

WU  l  .M 

3 

3s*  3p*  -  3s  3p4 

*D°  -  *P 

•k-'k 

En 

Ti  VIII 

479.01 

3i*3p*  -  3*3p4 

*D°  -  *0 

•k-'k 

En 

Ti  VIII 

480.35 

3s*3p,-3s3p4 

*D°  -  *D 

•k-’k 

En 

Ti  VIII 

499.86 

3s,3p* -3s3p4 

*4S”-4P 

•k-'k 

F4 

Ti  VIII 

3s*  3p5  -  3s  3p4 

g4S°-4P 

•k-'k 

F4 

Ti  VIII 

514.17 

Ss^p^sSp4 

— 

S4S”-4P 

•k  -  ‘k 

E77 
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Ti  IX 


TITANIUM  IX  (T*+),  Z  =  22 
Ground  Stale  ls*2s*2p,3s*3p*  *P0  (14  electrons) 
Ionization  Potential  [1  556  700]  cur1;  [193]  eV 


Ti  X 


& 


Clesaeat 

Wivelcaftli 

Intensity 

Multiple! 

CoofifurmUoa 

Terra 

m 

References 

Ti  IX 

136.595 

6 

3p*  -  3p4i 

g* P-*P* 

1-2 

S3o,Er 

Ti  IX 

137.153 

3 

Jp*  -  3p4* 

X'P-’P* 

0-1 

S30.E27 

Ti  IX 

177.377 

20 

3p*  •  3p4* 

g*P -*P* 

2-2 

S30.E27 

Ti  IX 

137.743 

1 

3p*  -  3p4i 

»*P-*P* 

1  - ! 

S30.E27 

Ti  IX 

137.991 

3 

3p*-  3p4s 

x*P-*P* 

1  -0 

S30.E27 

Ti  IX 

138.548 

10 

3p*-3p4s 

g*P-*P* 

2-1 

S30.E27 

Ti  IX 

140  443 

35 

3p*  -  3p4i 

*D-*r 

2-1 

s»,Er 

Ti  IX 

147.157 

1 

3p*  -  3p4s 

'S-'P* 

0-1 

S30.E27 

Ti  IX 

260.916 

6 

3p*-3p3d 

*D->P* 

2-1 

S30.E27 

Ti  IX 

267.941 

120 

3p*  -  3p  3d 

■D-’F* 

2-3 

S30.E27 

Ti  IX 

274.41 1 

■0 

3p*  -  3p3d 

g*P - *D* 

0-1 

S30.E27 

Ti  IX 

275.867 

60 

3p*  -  3p  3d 

g*P  -  *D 

1  -2 

S30.E27 

Ti  IX 

276.785 

20 

3p*  -  3p  3d 

8*P-*D* 

1  -1 

S30.E27 

Ti  IX 

278.713 

225 

3p*-3p3d 

8*P-*1>* 

2-3 

S30.E27 

Ti  IX 

279.074 

20 

3p*  -  3p3d 

g*P  *D 

2-2 

S30.E27 

Ti  IX 

280.027 

20 

3p*  -  3p3d 

g*r  -  »d*  ? 

2-1 

S30.E27 

Ti  IX 

280.141 

3 

3p*  -  3p3d 

g’P-'r 

0-1 

S30.E27 

Ti  IX 

281 .446 

6 

3p*  -  3p3d 

g*p-’r 

1  -0 

S30.E27 

Ti  IX 

282.613 

3p*  -  3p3d 

g* p-*p° 

1-1 

S30.E27 

Ti  IX? 

282.720 

40 

P16 

Ti  IX 

285.128 

20 

Jp’ - 3p 31 

■S-'P” 

0-1 

S30.E27 

Ti  IX 

285.981 

3p*  -  3p3d 

g* P-*F 

2-1 

E27 

Ti  IX 

286.112 

20 

3p*  -  3p3J 

g* P-*P° 

1  -2 

330.E27 

Ti  IX 

289.579 

90 

3?‘-3p3d 

g*P-sF 

2-2 

S30.E27 

Ti  IX 

304.498 

1 

3p‘-3p3d 

■D-’P" 

2-1 

E27 

Ti  IX 

308.568 

35 

3p’  -  3p3d 

■D  -  ’P’ 

2-2 

S30.E27 

Ti  IX 

324.712 

1 

3s,3p*-3s3ps 

g*P  'P* 

1  < 

S30.E27 

Ti  IX 

333.385 

3 

3s’3p*-  3s3p* 

g*P-»S0 

0-1 

S30.E27 

Ti  IX 

336.895 

6 

3s*3p*-3s3p* 

g’P-'S0 

1-1 

S30.E27 

Ti  IX 

341.691 

10 

3s*3p* --i3ps 

g  ■•■•s* 

2-1 

S30.E27 

Ti  IX 

353.939 

6 

3s*3p*-3s3pJ 

•D->P“ 

2-1 

S30.E27 

Ti  IX 

400.009 

1 

3s’3p* -3s3p* 

■S-‘P“ 

0-1 

S30.E27 

Ti  IX 

433.54 

3s*3p*-  3s3p* 

*p-*r 

0-1 

K8 

Ti  IX 

439.30 

3s»3p*-3s3p» 

?sp.ip» 

1-2 

K8 

Ti  IX 

439.60 

3s*3p*-  3s3f* 

-  *p° 

1  -0 

K8 

Ti  IX 

447.49 

3s’3p’ -  3s3p’ 

g* P  -  *F* 

2-2 

E27 

Ti  IX 

447.69 

3s*  3p’  -  3s  3p’ 

g*  P-*P“ 

2-1 

K8 

Ti  IX 

507.12 

3s’3p’-  3s3p’ 

gJP-aD” 

1  -2 

E27 

Ti  IX 

516.14 

3s*3p’ -  3s3p’ 

gsP->D° 

2-3 

E27.K8 

TITANIUM  X  (Ti9+),  Z  =  22 
Ground  State  ls22s22p83s23p  2P m  (13  electrons) 
Ionization  Potential  1  741  500  cm"1;  215.91  eV 


Element 


Wavelength 


Intensity 


Multiple!  J 


Configuration 


Term  J  -  J 


References 


iSSSiSSls  I  XX  XXXXa  xxxx  xxxxx  xxxxx  xxxxx  xxxxx  xxxxx 


Ti  X 


Ti  XI 


Element 

Wiveleanh 

laicauty 

Mulljplel 

Cnlymtiot 

Tenn 

fen 

Reference! 

Ti  X 

85.262 

10 

3p  -  5* 

/* F  -  *S 

Vi  -  ’.i 

S30.E27 

Ti  X 

91.806 

0 

3d  -  6f 

*d-*f 

Vi  Vi 

E27 

Ti  X 

91  855 

0 

3d  •  6f 

*D  -  *F 

Vi-Vi 

E27 

fi  X 

101.353 

35 

3p  -  4d 

g*r  »d 

■6  -  Vi 

SJC.E27 

Ti  X 

102.106 

20 

3p-4d 

g* F  -  *D 

SJO.E27 

Ti  X 

104.516 

0 

3d -51 

*D  -  *F* 

Vi-Vi 

E27 

Ti  X 

104  568 

c 

3d  -  5f 

*D  -  *F 

Vi-Vi 

E27 

Ti  X 

1 19.822 

1 

3s  3p*  -  3s*4f 

*D-*F 

Vi-Vi 

S30.E27 

Ti  X 

119.891 

6 

3s3p*-3s*4f 

*D-*F 

Vi-Vi 

S30.E27 

Ti  X 

123.036 

6 

3s 3p*  -  3s  3p(*F)4s 

4P-4F 

Vi-Vi 

S10.E27 

Ti  X 

123  331 

3 

3s  3p*  -  3s  3p(*F)4s 

4P-4F 

Bs;  < 

S30.E27 

Ti  X 

123.657 

6 

3s 3p*  -  3s3p(*r')4s 

•P-4F 

S30.E27 

Ti  X 

123.703 

3 

3s3p*  -  3s3p(*F)4s 

4?  -  4p* 

■6-54 

SJ0.E27 

Ti  X 

124.143 

3 

3s  3p*  -  3s3p(*P*)4s 

4p  -4f 

Vi -Vi 

SJ0.E.27 

Ti  X 

124.391 

6 

3s  3p*-  3s3p(’P')4s 

4P  -  4p* 

Vi-Vi 

S30.E.H 

Ti  X 

125.456 

10 

3p  -4s 

**f-*s 

■6  -Vi 

S30.EZ7 

Ti  X 

126.651 

20 

3p  -  4s 

„*f  »s 

Vi-Vi 

S30.E27 

Ti  X 

142.595 

3 

3d  •  4f 

*D-*F 

Vi-* 

S30.E27 

Ti  X 

142.687 

10 

3d-4f 

*D-*F 

Vi-9. 

S30.E27 

Ti  X 

288.46  >. 

1 

3s  3p*  -  3s3p(*F)3d 

‘P  *D° 

’i  -  Vi 

S31.E27 

Ti  X 

'.89.579 

90 

3p  3d 

g*F  -  *D 

Vi  -  Vi 

S3t  E27 

Ti  X 

290.294 

1 

Ts 3p*  -  3s3p(*F)3d 

*P  -  *D° 

Vi-Vi 

S39.E27 

Ti  X 

290.815 

1 

3s3p1-3s3p(,F)3d 

4P  -  ‘D° 

Vi  -Vi 

S30.F.27 

Ti  X 

293.684 

10 

3s 3p* -  3s3p(*P°)3d 

4P  -  4D" 

Vi-Vi 

S30.E27 

Ti  X 

293.798 

1 

3s  3p*  •  3s3p(*P“)3d 

4P  -  4D” 

Vi-Vi 

S30.E27 

Ti  X 

295.584 

35 

3p-  3d 

?’F  -  *D 

Vi-Vi 

SiO,E27 

Ti  X 

350.5% 

6 

3s*3p-3s3p* 

g*F  -  *P 

Vi-Vi 

S30.E27 

Ti  X 

355.811 

1 

3s1 3p  -  3s  3p* 

g*F  *P 

Vi-Vi 

S30.E27 

Ti  \ 

360.133 

10 

3s*  3p-  3s3p* 

**F  ;P 

Vi-Vi 

S30.E27 

Tj 

365.636 

1 

3s*  3p  ■  3s  3p* 

s'P’-’P 

Vi-Vi 

S30.E27 

< 

378.09 

3sJ3p  -  3s  3p2 

?*P°  *s 

Vi-Vi 

E27 

Vi  X 

379.74 

3s3p*  3p* 

4P  4S° 

Vi-Vi 

E27 

Ti  X 

383.83 

3s  3p*  -  3p3 

4P-4S” 

Vi-Vi 

KS 

Ti  X 

389.25 

3s’ 3p  3s  3p* 

g—-»s 

Vi-Vi 

E27 

Ti  X 

389.99 

3s  3p*  -  3p* 

4P.4S” 

Vi-9, 

E27 

Ti  X 

471.595 

3s*3p  3s3p* 

g7P°  -  *D 

Vi  -Vi 

E27 

Ti  X 

487.672 

3s*3p-3s3pJ 

g*P°  -  *D 

H 

E27 

TITANIUM  XI  (Ti10+),  Z  =  22 
Ground  State  ls22s22p63s2  ‘S0  (12  electrons) 
Ionization  Potential  2  139  300  cm*1;  265.23  eV 


Element 

Wavelength 

Intensity 

Multiple  t 

Configuration 

Term 

)  1 

References 

Ti  XI 

52.218 

i 

S30 

Ti  XI 

54.322 

i 

S30 

Ti  XI 

57.891 

i 

S30 

Ti  XI 

65.403 

3 

S30 

Ti  XI 

71.201 

1 

S30 

Ti  XI 

71.323 

3 

S30 

Ti  XI 

71.603 

6 

3s  3p  -  3s  5d 

sp» .  JD 

2-3 

S30.K8 

Ti  XI 

73.281 

1 

S30 

Ti  XI 

75.415 

1 

S30 

Ti  XI 

76.403 

1 

SVO 

314 


Ti  XI 


fi  XI 


Flemcnl 

Wavelength 

Intent?  y 

Multiple! 

Configuration 

Term 

j  -  j 

Reference  j 

Tl  XI 

76.731 

i 

S30 

Ti  XI 

79.028 

i 

S30 

Ti  XI 

79  076 

i 

S30 

Ti  XI 

81.119 

i 

S30 

Ti  XI 

84.835 

6 

S30 

Ti  XI 

85.290 

3 

SJd 

Ti  XI 

87.725 

35 

3s3-  3s 4p 

g'S-'P" 

0-1 

S30.E18 

Ti  XI 

90  908 

1 

S30 

T.  XI 

90.927 

3 

S30 

Ti  XI 

90  966 

3 

3s 3d- 3s 5f 

3D  -  3F” 

3-4 

S30.F.1J 

Ti  XI 

93.395 

6 

3s  Jr  -  3s  4d 

3F-3b 

01 

S30.EI3 

Ti  x: 

93.589 

20 

3s3 !  •  3s4d 

ap* .  ap 

1  -2 

S30,El* 

Tl  XI 

93  626 

10 

3s 3p  -  s4d 

3F-3D 

1  -; 

S30.E18 

Ti  X! 

94  0<3 

35 

3s 3p  -  3s 4d 

ap- .  au 

2-3 

STO.Elfc 

Ti  XI 

94  C85 

3 

3s  3p  -  3s  4d 

3F-3D 

2-2 

S30.FI8 

Ti  XI 

100  591 

6 

S30 

Ti  XI 

111  664 

6 

S30 

Ti  XI 

113.151 

3 

3s  3d  -  3s 4f 

*D  -  3F“ 

7 

2-3 

S30.K8 

Ti  X! 

113.940 

6 

3s  3p  -3s  4s 

3F-3S 

0-1 

SW.Eis 

Ti  XI 

114.272 

10 

3s 3p  -  3s4s 

ape-3s 

1-1 

S3J.EI8 

Ti  XI 

1 55  015 

20 

3s 3p  -  3s 4s 

ap»-3s 

2-1 

S»,E!8 

Ti  XI 

123.946 

6 

S.30 

Ti  XI 

1 2' .940 

6 

3s3d  -  3s4f 

3D  -  3F° 

1  -2 

S30,Fl8 

Ti  XI 

125.979 

20 

3s  3d- 3s  4f 

!D  -  4F° 

2-3 

S30.EI8 

Ti  XS 

126.042 

35 

3s  3d  -  3s4f 

3JJ .  ap« 

3-4 

S30.F.18 

Ti  XI 

135.179 

19 

S30 

Ti  XI 

292,90. 

1 

3s  3d  -  3p3d 

■D-’P” 

7 

2-1 

S30.K8 

Ti  XI 

306.144 

1 

3s 3p  -  3s  3d 

ap- .  aD 

0-1 

S30.F4 

Ti  XI 

308.250 

10 

3s  3p- 3s  3d 

3P°  -  3D 

1-2 

SW.F22 

Ti  XI 

308.568 

35 

3s 3p  -  3s  3d 

3P°  -  3D 

7 

1 

S30.K8 

Ti  XI 

311.659 

1 

3s  3d  -  Ip  3d 

’D  -  3D° 

7 

2-3 

S30.K8 

Ti  XI 

313.229 

10 

3s  3p  -  3s  id 

3P”  -  3D 

2-3 

S30.F4 

Ti  XI 

313.710 

1 

Is  3p-  3s  3d 

3P° - 3D 

2-2 

S30.F4 

Ti  XI 

315  844 

3 

3s  3d -3p  3d 

■D  -  3P° 

7 

2-2 

S30.K8 

Ti  XI 

322.75 

3p3  -  3r>  3d 

3P  -  3D° 

2-3 

F4 

Ti  XI 

327  192 

3 

3p3-3p3d 

jp  _  3P° 

2-2 

S3«,F4 

Ti  XI 

34991 

3p-  -  3p3d 

D-'b° 

2-2 

F4 

Ti  XI 

350.732 

} 

3p3  -  3p  3d 

'D-3r/ 

7 

2-3 

S30.K8 

Ti  XI 

370.789 

; 

3s  3p  -  3p* 

*P°  -  D 

? 

1-2 

S30.K8 

Ti  XI 

374.00 

3p*-3p3d 

15  .  lp° 

0-1 

F4 

Ti  XI 

378.630 

i 

3s  3p  -  3p3 

ap-  iD 

? 

2-2 

S30.K8 

Ti  XI 

386.140 

3 

3s3-3s3p 

g'S  -  'P" 

0-1 

S30.F22 

Ti  XI 

408.28 

3s  3p  ■  3p3 

3p°  .  3p 

1-7 

F22 

Ti  XI 

415.07 

3s 3p  -  3d3 

3p° . 3p 

0-1 

F22 

Ti  XI 

417.85 

3s  3p  -  3p3 

3p° . 3p 

2-2 

F22 

Ti  XI 

419.15 

3s3p-3p3 

3p° _ 3p 

1-1 

F22 

Ti  XI 

425.74 

3s  3p-  3p3 

3p°  .  3p 

1-0 

F22 

Ti  XI 

429.60 

3s 3p  -  3p3 

ap- . ap 

2-1 

F22 

Ti  XI 

434.94 

3s  3d  -3p  3d 

3D  -  3D” 

3-3 

F4 

Ti  XI 

446.69 

3s 3p  -  3p3 

‘P-'S 

1  -0 

F4 

Ti  XI 

522.66 

3<3d-  3p3d 

aD  -  ap- 

3-4 

F4 

Ti  XI 

533.55 

3s  3d -3p  3d 

3D  -  3F” 

2-3 

F4 

Ti  XI 

543.23 

3s  3d  -3p  3d 

3D  -  3F° 

1  -2 

F4 

Yi  XI 

568.44  ? 

3s3- 3s 3p 

*‘S  -  3P° 

0-1 

Kt! 

Ti  XI 

667.12 

3s  3p- 3s  3d 

‘P°-'D 

1-2 

Fa 

315 


Ti  XII 


Ti  XI? 


TITANIUM  XII  (Tiu+),  Z  =  22 
Ground  State  ls’2s’2p*3s  *SI/2  (11  electrons) 
Ionization  Potential  2  251  140  cnr1-  291  497  *>V 


Ti  XIII 


TITANIUM  XIII  (Ti11+),  Z  =  22 
Ground  State  ls*2s*2p8  ’So  (10  electrons) 
Ionization  Potential  6  350  400  cm'1;  787.33  eV 


Ti  XV 


Element 

Wavelength 

Intensity 

Multiple!  1 

Configuration 

Term 

WBM 

References 

Ti  XIII 

17.727 

100 

2p*  -  2p*5d 

g'S-‘P" 

0-1 

F24 

Ti  XIII 

17.869 

50 

2p*  -  2p*5d 

g‘S-3D° 

0-1 

F24 

1.  XIII 

19.7.04 

250 

2p* - 2p*4d 

g*S-*P* 

0-1 

F24 

Ti  XIII 

19.366 

200 

2p*  -  2p*4d 

g*S  -3D* 

0-1 

F24 

T.  XI II 

19.943 

50 

2p*  -  2p*4s 

*'S  -  *P* 

0-1 

F24 

Ti  XIII 

20.135 

50 

2p*  -  2p*4s 

g's-*r 

0-1 

F24 

Ti  XII! 

21.035 

350 

2s’2p*  -  2s2p*3p 

glS  -  *P° 

0-1 

F24 

Ti  XIII 

21.127 

100 

2s*2p*  -  2s2p*3p 

s‘S-aP* 

0-1 

F24 

Ti  XIII 

23.356 

2p* - 2p*3d 

jf’S -%[%]• 

0-1 

F.26 

Ti  XIII 

23  .<>98 

2p*-2p‘3d 

0-1 

F.26 

Ti  XIII 

23.991 

2p* - 2p53d 

**s-*i%r 

0-1 

E26 

Ti  XIII 

26.641 

2p* - 2p*3s 

g's-vii’Ar 

0-1 

F.26 

Ti  XIII 

26.960 

2p* - 2p*3$ 

0-1 

F.26 

TITANIUM  XIV  (Ti13+),  Z  =  22 
Ground  State  ls22s22ps  *I^/2  (9  electrons) 
Ionization  Potential  6  947  300  cm'1;  861.33  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

Ti  XIV 

17.58 

2p*  -  2p44d 

F5 

Ti  XIV 

17.73 

2p5 - 2p44d 

F5 

Ti  XIV 

17.80 

2p5-2p44d 

F5 

Ti  XIV 

17.88 

2ps  -  2p44d 

F5 

Ti  XIV 

22.28 

20 

2p5  -  2p4(3P)3d 

g«p“«p 

CIO 

Ti  XIV 

24  32 

to 

2p5  -  2p4('D)3s 

g3P° - 3D 

CIO 

Ti  XIV 

24.73 

50 

2p5-2p4(,P)3s 

g’P'-’P 

CIO 

Ti  XIV 

121 .994 

1 

2s»2p3-2s2p« 

g3P0,S  ? 

S30.F9 

Ti  XIV 

129.384 

1 

..  - 

2s,2p5-2s2p« 

g3P”-3S  ? 

Vt-Vi 

S30.F9 

TITANIUM  XV  (Ti14+),  Z  =  22 
Ground  State  ls22s22p4  3P2  (8  electrons) 
Ionization  Potential  7  584  700  cm'1;  940.36  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

m 

Reference4; 

Ti  XV 

20.169 

■  ■  '  ■  ■■ ' 

2p4  -  2p,(,P°)3d 

— 

£*P  -  3D° 

2-3 

G13 

Ti  XV 

20.317 

2p4  -  2p3(3P°)3d 

gsp.sp" 

2-2 

c.n 

Ti  XV 

450 

2p4-  2p3(3D°)3d 

gip.sp- 

2-2 

Gl3 

Ti  XV 

2p4  -  2p3(3D°)3d 

'D  -  >F" 

2-3 

Gl3 

Ti  XV 

20.829 

2p4  -  2p3(5D°)3d 

‘D-'D° 

2-2 

G13 

Ti  XV 


Ti  XVI 


Kkmeni 

Wavelength 

Intensity 

Multiple! 

Conlifurauon 

Term 

J  J 

Reference* 

■ 

Ti  XV 

20.932 

-  .. 

•30 

2p4-2p2(4S°)3d 

g2P-  2D’ 

2-3 

Ti  XV 

21  u9/ 

50 

2p4  -  2p2(4S°)34 

g2P-2D 

1  -2 

Ti  XV 

IP' 

2p4  -  2p2(2P*)3s 

g2P-2P' 

2-2 

m  J 

Ti  XV 

22.471 

Tu 

2p4  -  2p2(2D°)3s 

g*P-2  D° 

2-3 

GI3 

Ti  XV 

22.6*8 

200 

2p4  -  2p3(2D")3s 

g2P  -  2D° 

1  -2 

GI3 

Ti  XV 

22.936 

300 

2p4  -  2p2(2D°)3s 

>D  -  *D“ 

2-2 

GlJ 

Ti  XV 

22. 967 

200 

2p4-  2p2(4S°)3s 

g2P-2S° 

2-  1 

GI3 

Ti  XV 

150 

2p4  -  2p2i2P°)3s 

■S-‘P° 

0-1 

GI3 

Ti  XV 

23  187 

200 

2p4  -  2p2(4S°)3s 

g2P-2S" 

i  ; 

GI3 

Ti  XV 

1 

2s22p4-2s2p2 

g2P-‘P  ? 

i  - 1 

S30.K8 

Ti  XV 

115.02 

2s2  2p4  -  2s  2p4 

•D-*P° 

2-1 

F5 

Ti  XV 

131.12 

2s’2p4-2s2pI 

*S  -  *P’ 

0-1 

F5 

Ti  XV 

134.57 

2s2  2p4  -  2s2ps 

g2P-2P“ 

2-1 

F5 

Ti  XV 

138.33 

2s2  2p4  -  2s2ps 

g2P  •  3P 

1  -0 

FS 

Ti  XV 

140  34 

2s2  2p4  -  2s  2p5 

g’P  -  2P° 

2-2 

F5 

Ti  XV 

142.09 

2s2  2n4  2s2ps 

g2P  2P“ 

1  - 1 

F5 

Ti  XV 

i'?  72 

2s2  2p4  -  2s  2p5 

g2P-2P“ 

0-1 

F5 

Ti  XV 

14*  54 

2s2  2p4  -  2s2ps 

g2P  -  2P° 

1-2 

F5 

TITANIUM  XVI  (Ti154),  Z  =  22 
Ground  State  ls22s-2p3  4S^2  (7  electrons) 
Ionization  Potential  (8  404  500)  cm  [1042]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuralic.. 

Term 

j-j 

References 

Ti  XVI 

19.1 

2s2  2p2  -  2;>2  2p2  •'*  P)  3d 

g4S° - 4P 

F5 

Ti  XVI 

19.26 

2s22pa  -  2s22pvt‘D)3d 

2J)°  .  2p 

F5 

Ti  XVI 

110  56 

2s2  2p2  -  2s  3p4 

2D°  -2P 

F5 

Ti  XVI 

116.21 

2s22p2-2s2p4 

2D°  -  2P 

F5 

Ti  XVI 

118.21 

2s22p1-2s2p4 

JD"  -  2P 

% 

F5 

Ti  XVI 

124.82 

2s22p2-2s2p4 

2p°  .  2p 

F5 

Ti  XVI 

128.42 

2s2 Ip2  2s  2p4 

2p°  .  2p 

F5 

Ti  XVI 

129.07 

2s  2p4  -  2p5 

2D-2r 

F5 

Ti  XVI 

132.04 

2s22p3-2s2p4 

2p°  .  2p 

F5 

Ti  XVI 

138.76 

2s22pa-2s2p4 

jpo  JS 

2 h-'h 

F5 

Ti  XVI 

138.79 

2s  2p4  -  2p5 

2D  .  2po 

%  -% 

F5 

Ti  XVI 

143.42 

2s22p2-2s2p4 

2D’-2D 

%  -% 

F5 

Ti  XVI 

145.62 

2s22p3  2s2p4 

2D°  -  2D 

F5 

Ti  XVI 

157.81 

2s22p2-2s2p4 

g4S° - 4P 

F5 

Ti  XVI 

161.17 

2s2  2p2  -  2s  2p4 

g4S0 - 4P 

F5 

Ti  XVI 

162.51 

2s22p2-2s2p4 

2P° - 2D 

F5 

Ti  XVI 

167.22 

2s2  2p2  -  2s  2p4 

sp» .  jD 

%  % 

F5 

Ti  XVI 

169.74 

2s22p2-2s2p4 

g4S° -4P 

F5 

Ti  XVI 

178.23 

2s2p4-2p5 

2p  .  2p° 

F5 

318 


* 


*-  - — -*** 


Ti  XVII 


TITANIUM  XVII  (Ti18+),  Z  =  22 
Ground  State  ls*2s22p2  3P0  (6  electrons) 
Ionization  Potential  [9  122  400]  cm'1;  [1131]  eV 


Ti  XVIII 


Element 

Wavelength 

Intensity 

Muhjplel 

CoofifursUoo 

Tern 

j  -  j 

References 

Ti  XVII 

■  IRI 

8G 

2»,:p*-2s,2p3d 

?  p-'p" 

1  -2 

G14 

Ti  XVII 

60 

2s2p,-2s2p‘(4P)3d 

‘S  -  ‘P 

2-3 

G!4 

Ti  XVII 

18.172 

40 

2s*  2p*  •  2s*7p3d 

8*P-*P* 

2-2 

Gi4 

Ti  XVII 

18.215 

40 

2s*2p*-  2s-2p3d 

g*P  -  *D' 

2-3 

G  t 

1.  XVII 

18.268 

100 

2s*2p‘-2s,2p3d 

‘D-'F 

2-3 

GM 

Ti  XVII 

18.387 

60 

2s2p»-2s2p,(’D)3d 

>D*  -  *F 

3-4 

Gl-l 

Ti  XVII 

18.665 

20 

2s,2p,-2s,2p3d 

•S-'P 

0  1 

GU 

Ti  XVII 

18.939 

20 

2$2p,-2s2p",('P)3d 

2  3 

Gl4 

Ti  XVII 

19.369 

180 

2s1 2p*  -2s*2p3s 

g*p-*r 

1-2 

GI4 

Ti  XVII 

19  415 

40 

2s2p*-2s2p*(4P)3s 

‘S“  -  *P 

2-3 

G14 

Ti  XVII 

19.459 

to 

2s*2p’  -  2s*2p3s 

g*P-*P° 

2-2 

Gl4 

Ti  XVII 

19.501 

40 

2s  2p*  •  2s2p,(,D)3s 

*D°  -  *D 

2  2 

G14 

Ti  XVII 

19  651 

20 

2s,2p*  -  2s*2p3s 

^P->P 

2-1 

G14 

Ti  XVII 

19.718 

40 

2s,2p,-2s*2p3s 

*D  -  'P° 

2-  1 

GI4 

Ti  XVII 

20.183 

20 

2s,2p*  •  2s*2p3s 

■S  -  «F* 

0-1 

G14 

Ti  XVII 

130.87 

7 

2sI2p,-2s2p* 

■D  -  >P' 

2-1 

K8 

Ti  XVII 

137.31 

7 

2s»2p,-2s2p1 

jT-’S’ 

2-1 

K8 

Ti  XVII 

147.78 

? 

2s»2p»-2s2p3 

■D-'D° 

2-2 

K8 

Ti  XVII 

149.66 

7 

2s1 2p*  -  2s  2p3 

'S  -  'P 

0-1 

K8 

Ti  XVII 

170  48 

? 

2s,2p*  •  2s2p5 

8*P  -  *P“ 

1-2 

K8 

Ti  XVII 

178.57 

? 

2sJ2p*-2s2p* 

?.p.ip- 

2-2 

K8 

Ti  XVII 

181.65 

7 

2s,2p,-2s2pJI 

g*-*r 

2-1 

K8 

Ti  XVI! 

215.31 

7 

2s52p?-  2s2p* 

g'P  -  »D° 

2-3 

K8 

TITANIUM  XVIII  (Ti17+),  Z  =  22 
Ground  State  ls22s22p  2Py2  (5  electrons) 
Ionization  Potential  [9  840  200]  cm-1;  [1220]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Confipirab  >n 

Term 

J  -J 

References 

Ti  XVIII 

ma 

n 

■ 

■ 

g»P°  -  *s 

K8 

Ti  XVIII 

IX 

g*P°  -  *D 

K8 

Ti  XVIII 

EX 

H  ■ 

g>P°  >S 

%  -Vi 

K8 

Ti  XVIII 

IX 

■  ■ 

Vi  -  Vi 

KS 

Ti  XVIII 

I 

g’P° - *s 

%-Vi 

K8 

319 


Ti  XIX 


TITANIUM  XIX  (Tiu+),  Z  =  22 
Ground  State  ls52s:  *So  (4  electrons) 
Ionization  Potential  [10  824  000]  cm-1;  [1342]  eV 


Ti  XXI 


WiVelc 

agtfc  ] 

uneasily 

Muhiptet 

Coefismtioa 

Term 

urn 

Kefemco 

Ti  XIX 

n 

2s*-2s5p 

g'S  -  *P* 

i 

0- ! 

KS 

Ti  XIX 

!  S 

2s*-2t4p 

*'S-*P* 

0-1 

Kl 

Ti  XIX 

SB 

2s*-2p3s 

rS->P* 

0-1 

KS 

Ti  XIX 

179.31 

? 

2s*-2*2p 

g'S-'P* 

KS 

Ti  XIX 

342.82 

? 

-  - 

2s*-2s2p 

g'S-*r 

KS 

TITANIUM  XX  (Ti‘»+),  Z  =  22 
Ground  State  lsl2s  *Si/2  (3  electrons) 
Ionization  Potential  [11  494  000]  cm-1;  [1425]  eV 


Element 

Wavelength 

Intensity 

Muitipiet 

ConfigurtUon 

Term 

in 

References 

Ti  XX 

10.04 

P 

2p-6d 

*P°  -*D 

%  -34 

Gl5 

Ti  XX 

10.11 

P 

2p-6d 

*P*-,0 

Gl5 

Ti  XX 

10.27 

P 

2*  -  5p 

g*s  ^ 

% -*h 

CI5 

Ti  XX 

10.62 

P 

2p-5d 

5P°  -*D 

Vt-*k 

GI5 

Ti  XX 

10.68 

P 

2p-5d 

*P*  -  *D 

GI5 

Ti  XX 

11.45 

P 

2s  -  4p 

g's-'r 

'h-'h 

GI5 

Ti  XX 

11.87 

P 

2p-4d 

GI5 

Ti  XX 

11.94 

P 

2p-4d 

*P°  -  *D 

*k-*k 

G15 

Ti  XX 

HTwTrl 

200 

2s  -3p 

g's-*  r 

Vfc-% 

G15 

Ti  XX 

1 

200 

2s  -3p 

g'  s-*r 

GI5 

Ti  XX 

15.914 

200 

2p  -  3d 

JP°  -  ■‘U 

'h-'k 

C-15 

Ti  XX 

16.059 

300 

2p  -  3d 

jd 

GI5 

Ti  XX 

16.218 

2p  -  3s 

»P“-‘S 

'h  -  Vt 

GI5 

Ti  XX 

16.379 

2p  -  3s 

>r-is 

*h-Vi 

GI5 

Ti  XX 

254.01 

p 

2s -2p 

g'S-'  P” 

KS 

Ti  XX 

303.75 

p 

2s -2p 

g’S  -  *P° 

_ 

Vt-% 

_ 

K8 

TITANIUM  XXI  (Ti20+),  Z  =  22 
Ground  State  Is2  ‘So  (2  electrons) 
Ionization  Potential  [50  403  000]  cm-1;  [6249]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

I'J 

References 

Ti  XXI 

mm 

H 

Is*  -  Is 3p 

g'S  -  *P" 

B  ■  j 

Cll 

Ti  XXI 

n 

1  s*  - 1  s  2p 

g'S  -  >P" 

1: 

KS.Cll 

Ti  XXI 

■SI 

mm 

Is*-  ls2p 

g'S  -  3P° 

K8,Cl  l 

Ti  XXI 

|  2.66 

t 

? 

r 

Is1  -  Is 2s 

s'S-’S 

0-1 

K8 

Ti  XXII 


TITANIUM  XXII  (Tia,+),  Z  =  22 
Ground  State  Is  *Siy*  >1  electron) 
Ionization  Potential  [53  443  400}  cm-1;  [6625.6]  eV 


Ti  XXII 


Eirmesl 

Wavelength 

lotco-irty 

Wult4>let 

ConFfU-riion 

'■'era 

m 

Reference* 

Ti  XXII 

2.50  P 

W-2p 

.  -  __  .  ...  _  .  i 

r1 S-*P* 

v>  -% 

KS 

H  He  Li  Be  B  C  N  O  F  Ne  N»  Mg  /J  Si  P  S  Cl  Ar  K  C»  Sc  Ti  V  Cr  Mo  Fe  Co  Ni  Cu  Zn  Ga  Ge  Ai  Se  Br  Kr 


V  w  I 

VANADIUM,  Z  =  23 
Unclassified  Lines 


Me  meat 

Wavelength 

Intensity 

Multiple*  Coofifuraoon 

V 

239  44 

n 

300 

! 

V 

241  14 

200 

V 

245  89 

200 

V 

251  87 

100 

V 

6! 2  99 

•Oh 

V 

951  35 

50 

V 

953  70 

25 

V 

955  20 

5 

V 

1623  73 

15 

V 

1625  92 

50 

V 

1666  76 

10 

| 

V 

1675,75 

100 

V 

1681  91 

10 

) 

V 

1702  01 

10 

i 

V 

1713  40 

50 

j 

V 

1740  70 

100 

V 

1742.72 

150 

• 

V 

1747  84 

400 

I 

V 

1755.70 

100 

V 

1756.57 

10 

i  1 

V 

1769  17 

15 

1  i 

V 

1 807  76 

75 

V 

1807  74 

50 

1  1 

V 

1814  05 

5 

| 

V 

1821  13 

10 

| 

V 

1838  10 

10 

|  1 

V 

189V  44 

5 

V 

1898  42 

10 

1 

VANADIUM  I  (V0+L  Z  =  23 
Ground  State  ls22s22p63s23p63d34s2  4F3/2  (23  electronic 
Ionization  Potential  54  400  cm  6.74  eV 


Element 

Wavelength 

|  Intensity 

Multiple! 

Configuration 

Term 

[  J  '  . 

References 

V  I 

1872.66 

25 

i 

! 

M24 

V  I 

1890  82 

15 

; 

I 

M24 

V  I 

1894.47 

40 

i  ! 

! 

M24 

V  I 

1897  90 

iO 

M24 

V  1 

1898  78 

25 

M24 

V  I 

1900  00 

70 

M24 

V  I 

1957  90 

250 

1  55 

7d34sJ  - 

i>a4t-  m4D” 

M24 

V  I 

1958  18 

60 

1  55 

7iP4sJ  - 

i'a4 F  -  m4D" 

59  •  59 

M24 

V  I 

1958  60 

0 

7d34sJ  - 

wa4F  -  71° 

59  -59 

M24 

V  I 

1959  12 

150 

59 

7d34s2 - 

Ka4F  -  n4F" 

79  -  59 

M24 

V  I 

1959  36 

150 

54  1 

2d34s2 - 

#a4F  -  n4F° 

59  -  % 

M24 

V  I 

1979  97 

200 

54 

3d34s3  - 

#a4F  •  n4F’ 

59-59 

M24 

V  I 

1961  69 

700 

55 

7d34s3 

?a4F  -  m4D° 

59  -99 

M24 

V  I 

1967  47 

350 

55 

3d34s2  - 

#a4F  m4D° 

59-59 

M24 

V  I 

l%4  27 

1 

100 

I 

S4  ! 

7d34s2 - 

va4F  -  n4F° 

59-59 

M24 

VI  V  II 


hkmcnt 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

V  1 

1965.0? 

300 

-  i 

55 

3d,4s1  - 

ya4F  -  m4D“ 

%  *- 

M24 

\  ! 

1965.26 

300 

54 

3d’4ss - 

*a4F  -  n4F° 

Vi  -  »:• 

M24 

V  1 

!966  52 

300 

54 

3d54s*  - 

*a4F  -  n4F 

Vj  Vk 

M24 

V  1 

1 9o6  76 

300 

55 

SdMs1  - 

ya4F  -  m4D° 

%  -•% 

M24 

V  I 

1967  m 

400 

54 

3d34s»  - 

*a4F  -  n4F 

%-% 

M24 

V  I 

1969  57 

75 

54 

3d34s3  - 

ya4F  -  n4F 

*  * 

M24 

V  ! 

1972  4* 

75 

54 

3d34i* - 

«a4F  -  n4F 

%  -H, 

M24 

V  1 

1975  42 

100 

54 

3d1 4s1 - 

ga4F  n4F 

•k-% 

M24 

V  1 

1981.85 

5 

3d1 4s1 - 

*a4F  -  30° 

M24 

V  l 

1982  06 

200 

53 

3d34s*  - 

ya4F  -  p^" 

M24 

V  I 

1982.45 

200 

53 

3dJ4s*  - 

«a4F  -  p*G° 

%  -% 

M24 

V  1 

1983.37 

250 

53 

3d34s3 - 

*a4F  -  p^" 

M24 

V  ! 

1984  43 

30 

3d3  4s1- 

/ja4F  -  29° 

M24 

V  1 

1984  91 

2)0 

53 

3d34s1 - 

ya4F  pHj 

S 

M24 

V  I? 

1987.25 

100 

M24 

V  1 

1989.17 

1 

3d3  4s1- 

j?a4F  -  30 

%  -% 

M24 

V  I 

1989  82 

60 

53 

3d34sJ - 

/fa‘F  pKP 

M24 

V  1 

1991  31 

0 

3d34s1 - 

tfa4F  -  27° 

*  -% 

M24 

V  1 

7 991 .75 

10 

3d34sJ - 

*a4F  29“ 

M2s 

V  1 

1 992.46 

1 

53 

3cl34s1  - 

#a4F  -  pKj° 

S  -* 

M24 

V  I 

1995.43 

1 

3d34s3  - 

*a4F  -  28 

%  -% 

M24 

VANADIUM  II  IV1*},  Z  -  23 
Ground  State  ls22s22p63s23p'3d4  M)0  (22  electrons) 
Ionization  Potential  118  200  cm  14.65  eV 


Element 

Wavelength  Intensity 

Multiplct 

Configuration 

Term 

V  II 

1313.82 

5 

3d4- 

ga'D  -  u3F 

V  11 

1 358  44 

50b 

3d3(a4F)4s - 

a5F  -  u3F° 

V  11 

1  358.769 

0 

3d3(a4F)4s  - 

a5F  -  2° 

V  I! 

1360.896 

3 

3d3<a4F)4s  - 

a'F  -  u3F° 

V  II 

1372  115 

i 

3d3<a4F14s  -  3d3<c,r»4p 

a5F  -  t3D 

V  II 

1372  547 

3 

3d3la4F)4s- 

a'F  -  5 

V  II 

1374  279 

10 

3d3(a4F)4s • 

a5F  -  4“ 

V  II 

1376  220 

15 

3d3(a4F)4s  - 

a!F  -  5 

V  II 

1377.295 

10 

3d3(a4F)4s 

a5F  4“ 

V  II 

1449  262 

5 

3d3(a4F)4s- 

a3l--'D° 

V  11 

1453  515 

2  1 

3d3(a4F)4s - 

a3F-'D° 

V  II 

1474.876 

0 

’>d3(a4F)4s 

a3F  -  u3F" 

V  II 

1476  1  16 

0 

3d3(a4F)4s  - 

a’F  -  u’F” 

V  11 

1479.720 

i  5 

3d3(a4l-)4s- 

a3F  -  u3F° 

V  II 

1480.487 

10 

3d3fa4F)4s  - 

a3F  -  u3F° 

V  II 

1484.135 

1 

3d3(a4F)4s- 

a3F  -  u3F° 

V  II 

1486.153 

!  ! 

3d3(a4F)4s  - 

a3F  -  u3F° 

V  II 

1489.620 

10 

id4- 

a3P-  >F° 

V  II 

1490.83"’ 

4h 

3d3<a4F)4s-3d3(c7D)4p 

a3F  -  t3D 

V  II 

1498.114 

I  6 

3d3(a4F)4s  -  3d3(c2D)4p 

a3F  -  t3I)° 

V  II 

1 498  604 

4h 

3d3(a4F)4s  - 

a3F  -  5  ° 

V  IP 

1508.078 

10 

V  II 

1511.606 

i 

3d3(a4F)4s  -  3d24s(b4F)4p 

a'F  -  u3D° 

V  II 

1512  018 

2 

3d3(a4Ft4s-  3d24s(b4F)4p 

a'F  -  u3D° 

V  II 

1515.675 

1 

3d-,(a4F)4s  -  3d14s(b4F)4p 

a'F  -  u3ir 

I  1 


]  J  -  J  References 

I  2-2  M? 

1- 2  NT 
1  3-3  V1 

I  5-4  V3 
I  4-3  V3 

4- 5  V3 

3  -4  I  V3 

5- 5  V3 

4  4  VI 

2- 2  'VI 

3- 2  Vi 
3-4  V3 

2-3  Vi 

2- 2  V3 

4  4  V’ 

3- 2  V3 

4- 3  I  V3 
2-3  j V3 

2-1  | V4 

4-3  V  3 
4-5  I  V3 


3- 3  V3 

4- 3  V) 


323 


1 520.241 
1531.405 
[  1538.818 
1547.20 
1550.47 

[  1550.858 
1552.268 
1553.09 
1556.05 
1556.561 

1557.569 
1558.76 
1559.347 

1562.98 
1563.954 

1564.999 

1565.98 
■  566.166 
1 571 .74 
1573.78 

1576.805 
1578.542 
1 579.550 
1580.261 
I  1 581 .99 

1582.32 

1582.57 
1582.80 
1584.06 
1585.361 

1586.58 
1587.40 
1589.761 
1594.129 
1606.685 

1607.046 
1607.294 
1610.487 
1610  615 
513.016 

1613.20 
1613.40 
1614  871 
I  1617.35 
1619.18 

1622.432 

1630.717 

1630.82 

1632.135 

1632.343 

1633.51 
!  1634.783 
1634.98 

1635.86 
1636.02 

1637.439 

1637.55 

1637.77 

1637.93 

1638.858 

1639.13 
1640.15 

1640.86 
1643.03 
1643.43 


V  II 


80 
150 
80 
150 
300 

400 

500 

3 

Ih 

6 

4 

5 
2 
2 

0 

150 

5 

5 

100 

100 

3 

5 

200 

0 

5 


250 

6 

0 

200 

400 

10 

50 

500 

100 

3h 

400 

350 

300 

300b 

300 


20 

20 

20 

20 

20 

20 

20 

19 

19 

19 

19 

19 

19 

19 

19 


99 


99 

99 


18 


18 


18 

18 


18 

18 


18 

18 

18 

18 

18 


3d4  -  3d34s(b4F)4i> 
3d3(a4P)4s - 

W3frT)4s-3d34s(b4F)4p 
3d3(a4F)4s  -  3d34s(b*F)4p 
3d4  •  3d3(a3F)4p 

3d4  -  7d3(a3F)4p 
3d4  -  3d3(c3D)4p 
3d3(a4F)4s  -  3d*4s<blF)4p 
3d4  -  3d*(a3F)4c 
3d4  -  3d3(c3D)4p 

3d4  -  3d3(c3D)4p 
3d3(a4F)4s  -  3d34s(b3F)4p 
3d3(a4P)4s  -  V 

3d3(a4F)4s  -  3d14s(b3F)4p 
3d4  -  3d3(c3D)4p 

3d3(a4P)4s - 
3d3(a4F)4s 
3d4 

3d3(a4F)4s 
3d3(a4F)4s 

3d3(a4F)4s 
3d3(a4F)4s  • 

?d3(a4F)  Is  ■ 

3d3(a4F)4s 
3d3(a4F)4s  - 


3d-(a4F)4s 
3d3(a4F)4s  • 
3d3(a4F)4s  - 
3d3(a4F)4s  - 
3d3(a4F)4s  - 


-  3d34s(b*F)4p 
•  3d3(c3D)4p 

-  3d34s(b3F)4p 

-  3d*4s(b3F)4p 

3d34s(b3F)4p 
■  3d34s(b4F)4p 
3d34s(b4F)4p 
3d34s(b4F)4p 
3d34s(b4F)4p 

3d34s(b4F)4p 

3d34s(b4F)4p 

3d34s(b4F)4p 

3d34s(b4F)4p 

3d34s(b4F)4p 


3d3(a4F) 4s  -  3d*4s(b4F)4p 
3d3(a4F)4s  -  3d34s(b«Fl4n 
3d3(a4P)4s - 
3d4 

3d4  -  3d3(c3D)4p 

3d4  -  3d3(c3D)4p 
3d4  -  3d3(c3D)4p 
3d3(a4F)4s  -  P 

3d4- 

3d3(a4F)4s  -  3d3(a3F)4p 
3d4 

3d4  -  3dJ(a3F)4p 
3d4  -  3d3(a3F)4p 
3d4- 
3d4- 

3d3(a4F)4s  -  3d3(a3F)4p 
3d3(a4F)4s  -  3d3(a3F'4p 
3d3(a4F)4s  -  3d34s(b4F)4p 
3d4- 

3d3(a4F)4s-3d3va3F)4p 

3d3(a4F)4s  -  3d34j(b4F)4p 
3d4- 

3d3(a4F)4s  -  3d3(a*F)4p 
3d3(a4F)4s  -  3d34s(b4F)4p 
3d3(aF)4s-3d34s(b4F)4p 

3d3(a4F)4s  -  3d34s(b4G)4p 
3d3(a*F)4s  -  3d3(a3F)4p 
3d3(a4F)4s  -  3d34s(b4F)4p 
3d3(a4F)4s  -  3d34s(b4F)4p 


3d3(a«F)4s 
3d3(a4F)4s 
3d3(a4F)4s  ■ 
3d3(a4F)4s  - 
'ld3(a4F)4s  - 


3d34s(b4F)4p 

3d34s(b4F)4p 

3d34s(b4F)4p 

3d34s(b4F)4p 

3d34s(b4F)4p 


ga‘D-  x*D" 
a*P  -  *F* 
asF  -  v3F 
a3F  -  y*G° 
ga5D  -  v3D° 

,?a5D-  x'I>° 
a3P  -  tars¬ 
al  yHF 
ga5D  v3D° 
a3P  - t  JD° 

a3P  -  i3D" 
a‘F  -  vHi" 
asP  -  'D° 
a5F  -  y»G° 
a3P  -  t3D° 

asP  -  'D° 
a5F  -  y*G° 
a3P  -  t3D” 
a5F  -  yHJ” 
a5F  -  y»G° 

a5F  -  yHJ" 
a5F  -  x5D“ 
asF  -  x‘D° 
a5F  -  x5D° 
a5F  -  xsD° 

a5F  -  x5D° 
asF  -  x5D° 
asF  -  x5D° 
a5F  -  xsD° 
a5F  -  xsD“ 

asF  -  xsD~ 
a5F  -  x5D° 
a5P  -  u3F° 
b3F  -  u3F° 
b3F  -  t3D 

b3F  -  t3D° 
b3F  -  t3D° 
a3F  -  'F° 
a’T.  u3F” 
a5F  -  v3D° 

a’G  u3F° 
«a5D  -  w3F° 
4’aiD  -  \v3F° 
a3G  -  u3F° 
a’G  -  u3F° 

a5F  -  v3D° 
a5F  -  w’G” 
a5F  -  y5F” 
a’G-S" 
a5F  -  w’G” 

a5F  -  ysF° 
a’G  -  5° 
a5F  -  w’G0 
a5F  -  y5F° 
a5F  -  y5F° 

a3F  -  v3G° 
asF  -  w^0 
asF  -  y5F° 
asF  -  y*F° 
3^-4° 

asF  -  y5F° 
asF  -  y5F° 
a5F  -  y*F° 
a5F  -  y5F° 
asF  -  y5F" 


2-2 

3- 3 
5-4 
5-6 

2- 3 

2-2 

0-1 

4- 5 

tl 

I  -I 

3- 4 

I  2 

2-3 

2- 3 

3- 2 
3-3 
2-2 
1-2 
2-2 

3-2 

3-4 

2- 3 
I  -2 

I  I 

2-2 

3- 3 
I  0 
2-1 

3- 2 

4- 3 
5  4 

3- 4 
2-2 

4- 3 


2-1 

3-2 

3- 3 

4- 4 

3-2 

5- 4 
2-2 

3- 3 

4- 3 

3- 2 

4- 3 

3- 4 

4- 5 
4-5 

4- 5 

3- 4 

5- 5 

4- 4 

2- 3 

5- 5 

3- 4 
5  5 

4- 4 
I  -2 

4-4 


V3 

V3 

V3 

M7 

M7 

V3 

V3 

M7 

*  #  — 
m  i 

V3 

V3 

M7 

V3 

M7 

V3 

V3 

M7 

V3 

M7 

M7 

V3 

V3 

V3 

V3 

M7 

M7 

M7 

M7 

M7 

M7 


I  - 1 

5-4 

3-2 


M7 

M7 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 


M7 

M7.K8 

V3 

M7 

M7 

!  V3 
V3 
M7 
V3 
V3 

M7 

Vi 

M7 

M7 

M7 

V3 

M7 

M7 

M7 

V3 

M7 

M7 

M7 

M7 

M7 


II  V  II 


He  men 

Wavelength 

Intensity 

Uuhipfet 

Configuration 

Term 

J  -J 

Reference* 

V  II 

1644.334 

4 

3d*(a4F)4s  -  3d34s(b4F)4p 

a*F  -  v*C ' 

4-4 

V3 

V  II 

1644.665 

5 

3d*(a4F)4j  -  3d34s(b4F)4p 

a*F  -  v*(J* 

3-3 

V3 

V  II 

1660.53 

8© 

109 

3d3(aKJ)4s  - 

b*G--.*F 

4-4 

M7 

V  II? 

1661  27 

600 

M7 

V  II 

1662  28 

5 

34 

3d3(*4F)4s  -  3d34s(b‘F)4p 

a3F-u-n* 

2-2 

M7 

V  II 

1663  34 

30 

34 

3d3(a4F)4s  -  3d34s(b4F)4p 

a3F  -  uJD* 

2-1 

M7 

V  II 

1663.60 

150 

109 

3d3(aKJ,  V 

b^G-^r 

5-4 

M7 

V  II 

1664.87 

5 

3d3(a*G)4s- 

-  2* 

3  3 

M7 

V  H 

1667.084 

1 

3d3(aHJ)4s  - 

b»G-2“ 

4-3 

V3 

V  II 

1667.66 

100 

109 

3d3(aKJ)4s  - 

b*G  u»F” 

4-3 

M7 

V  II 

1667.88 

50 

34 

3d3(a4F)4s  -  3d,4s(b4F)4p 

a»F-u1D° 

3-2 

M7 

V  II 

1668.03 

300b 

17 

34J(a4F)4i - 

a*F-l* 

3-4 

11,8.6 

V  II 

1670.01 

100 

109 

3d3(a*G)4s  - 

b*j  -  uaF 

3-2 

M7 

V  II 

1670.90 

50 

34 

3d3(a4F)4s  -  3d34s(b4F)4p 

»JF-  u3D" 

4-3 

M7 

V  II 

1672.44 

150 

17 

3d3(a4F)4s - 

a‘F-1* 

4-4 

M7 

V  II? 

1674  09 

80 

M7 

V  II 

1677.88 

30 

17 

3d3(a4F)4s- 

a‘F  - 1° 

5-4 

M7 

V  II 

16*1.22 

50 

3d3(a4F)4s  -  3d3(a3F)4p 

a‘F  -  wJF 

1  -2 

M7 

V  II 

1682.17 

5 

3d3(a4F)4s  -  3d3(a3F)4p 

a‘F-waF 

2-3 

M7 

V  II 

1682  997 

2 

3d3(aHJ)4s  -  3d3(c3D)4p 

b*G  -t*D° 

3-2 

V3 

V  II 

1683.392 

1 

3d3(aHJ)4s  - 

bKJ  -5° 

4-5 

V3 

V  II 

1683.548 

2 

3d3(a4F)4s  -  3d3(a3F)4p 

a‘F  -  w*F° 

2-2 

V3 

V  II 

1685.014 

5 

3d4- 

aJP-'D° 

7.-2 

V3 

V  II 

1686.19 

10 

33 

3d3(a4F)4s  -  3d-4s(b4F)4p 

aip  -VJF 

3-4 

M7 

V  II 

1686.550 

10 

3d3(aKJ)4s  - 

VG  -5° 

5-5 

V3 

V  II 

1686.748 

15 

3d4- 

;.SD  -  *D° 

3-2 

V3 

V  II 

1687  40 

25b 

33 

3d3(a4F)4s  -  3dJ4s(b4F)4p 

asF  -  v3F 

2-3 

M7 

V  II 

1692  11 

100 

33 

3d3(a4F)4s  -  3d34s(b4F)4p 

a*F  -  v*F* 

2-2 

M7 

V  II 

1693.09 

100 

33 

3d3(a4F)4s  -  3d34s(b4F)4p 

asF  -  v*F° 

3-3 

M7 

V  II 

169*  .49 

120 

33 

3d3(a4F)4s  -  3d34s(b4F)4p 

asF  -  vaFa 

4-4 

M7 

V  II 

1693.756 

15 

3d3(a*G)4s  - 

bKJ  -4° 

5-4 

v’3 

V  II 

1697.90 

20 

33 

id3(a4F)4s  -  3d'4s(b4F)4p 

a3F-v3F° 

3-2 

M7 

V  II 

1700.47 

30 

33 

3d3(e4F)4s  -  3d34s(b4F)4p 

a*F  -  vJF° 

4-3 

M7 

V  II 

1710  147 

2 

3d4- 

'(!  -usF" 

4-3 

V3 

V  II 

1715.57 

20 

3d4- 

asD  -  usF° 

3-4 

M7 

V  II 

1721.422 

3 

3d4- 

aJD  -  u3F 

2-3 

V3 

V  II 

1722.62 

200b 

129 

3d4- 

a*D  -  2° 

3-3 

M7 

V  II 

1725.397 

3 

3d4- 

a’D  -  u’F" 

1-2 

V3 

V  II 

1729.74 

100b 

182 

3d4- 

a'D  -  w'D° 

2-2 

M7 

V  II 

1732.035 

3 

3d4  -  3d34s(bHJ)4p 

a*G  -  w'G° 

4-4 

V3 

V  II 

1736498 

0 

3d3(a4F)4s  -  3ds4s(b,F)4p 

asF  -  yKJ° 

2-2 

V3 

V  II 

1737.02 

5h 

3ds(a4F)4s-3d,4s(b*F)4p 

a3F  -  yH}° 

4-3 

M7 

V  II 

1737.479 

10 

3d4  -  3ds(csD)4p 

a3D  -  tK}0 

2-3 

V3 

V  II 

1737.577 

10 

3da(a4P)4s - 

c3P  -  'D° 

1-2 

V3 

V  II 

1739.25 

150b 

128 

3d4  -  3da(csD)4p 

a3D  -  t3D° 

3-3 

M7 

V  II? 

17-10.024 

10b 

V3 

V  Ii 

1740.291 

3h 

3d,(a4F)4s  -3ds(a,F)4p 

a3F-jt*F° 

3-3 

V3 

V  'I 

1740  741 

4 

3d4  -  3d*(caD)4p 

a3D  -  t3D° 

1-1 

V3 

V  II 

1742.334 

11. 

3d4- 

b3p  -  >F° 

3-3 

V3 

V  II 

1745.264 

3d*(a4P)4s  - 

c3P  'D0 

2-2 

V3 

V  II 

1747.640 

2 

3d4- 

a3D  -  4° 

1-4 

V3 

V  II 

1748  99 

50 

32 

3d*(a4F)4s  -  3ds4s(b4F)4p 

-a3F-x‘D° 

2-1 

M7 

v  n 

1753.665 

8 

3ds(aJD)4s - 

b*D  -  D° 

2-2 

V3 

V  II 

1753.852 

8 

3da(a3D)4s  - 

b3D-'D° 

3-2 

V3 

V  II 

1763.20 

5 

3ds(a,P)4s  -  3d,(c,D)4p 

b3P  -  t3D‘ 

2-3 

M7 

V  II 

1764.916 

4 

3d4- 

a'D  -  'D" 

2-2 

V3 

V  II 

1 767.02 

5 

3ds(asP)4s-3ds(caD)4p 

b3P  -  t3D° 

1-2 

M7 

V  II 

1768.175 

2 

3d,(a1P)4s  -  3d*(c,D)4p 

b3P  -  t3D° 

0-1 

V3 

V  II 

1768.334 

3 

3d»(asP)4s  -  3ds(c*D)4p 

b3P  -  t3D’ 

•-1 

V3 

V  II 

1770.698 

3 

3d4- 

aKJ  -  'F° 

3-3 

V3 

V  II 

1773.985 

2 

3d4  -  3d34s(bKJ)4p 

a’D- w'F° 

2-3 

V3 

V  II 

1774.209 

3h 

3ds(aJH)4s  - 

b3H  -  u3i'° 

5-4 

V3 

V  II 

1776.104 

3 

3d4  -  3dJ4s(b4F)4p 

b3F  -  vKJ° 

4-4 

V3 

V  II 

1776  48 

0 

3ds(a4F)4s  -  3ds(aaF)4p 

a3F  -  v3D° 

2-1 

M7 

V  II 

1780.52  | 

100b 

1 

3da(a4F)4s  -  3d3(a3F)4p 

a’F  -  v3D° 

2-2 

M7 

325 


525-206  0-73-22 


Flcmcai  Wttelcnpii  Imcosity  MuKrokt 

V  II  1780.829  2 

V  II  17*2.454  3 

V  II  1783.744  10 

V  II  P84.I28  g 

V  II  17*5.07  50  |75 

V  II  1786.91  5 

V  II  I  '’89.62  75b 

v  II  1792.49  50  176 

V  II  1793.13  30  175 

V  II  1795.38  5  175 

V  II  1796  26  5  os 

V  ||  1796.52  30h 

V  II  1799.47  120  ys 

V  II  1799.97  30 

V  II  j  1800  962  0 

V  II  1801.61  5 

V  II  1803.279  1 

V  II  j  1803.401  4 

V  II  1804.979 

V  II  ,  1805.932  20 

V  II  I  1806.49  80h  98 

V  i  1807  15  !0  76  t 

V  II  1808.097  3h 

V  II  1808  66  4  41 

V  'I  1809.81  800  i  76 

U  II  1810.60  60b  174  i 

v  II  |  1811.51  0 

Vr  ||  i  1812.195  1 00b 

*  !  |  1813-87  80  i  31 

'  ll  I  1814  900  10 


1  1817.09 

0 

1822.593 

10 

1  1824.328 

6 

1 

1825.571 

8 

j 

1828.84 

500b 

1  1831.349 

1 

i  2 

1 

1  1833.58 

100 

1  75 

;  1834.165 

0 

1834.371 

0 

1837.76 

j  0 

;  J 

i  1838.606 

0 

j  1838  86 

250 

117 

1839.54 

200 

75 

1840  438 

lOh 

1841.781 

lOOh 

1843.43 

1  50 

1 

75 

1846.268 

1  1 

I 

1846.965 

0 

1  ! 

1848.80 

5 

|  1852.017 

75b 

| 

j  1854.064 

2h 

,  1858.50 

20 

108 

1862.37 

300 

108 

|  1862.76 

250 

181 

1863,44 

5 

1865.68 

lOh 

1865.99 

30 

97  j 

1866,080 

1  | 

f 

!  1866  68 

50 

108  ; 

1867.47 

200 

1869.47 

500 

97  | 

1871.08 

120 

30  | 

1873.39 

100 

108 

1874.45 

120 

97  ! 

1874.97 

10 

30  , 

_ <<>nli*tj»t»oe 

3d*-3d34s(b*F)4p 
3d*  -  3d34s(b*F)4p 
3d3(a*P)4s  - 

3d3(a*P)4s  -  3d34s(b*F)4p 
3d3(a2D)4s  - 

3d3(a*F)4s  -  3d3(a3F)4p 
3d3(a*P)4s  - 
3d3(a3D)4s  - 
3d3<a3D)4s  - 
3d3(a3D)4s - 

3d* - 3d34s(b*F)4p 
3d*  -  3d3(a*P)4p 
3d*  -  3d34s(b*F)4p 
3d*  -  3d3(a*P)4p 
3d*  -  3d34s(b*F34p 

3d3(a*F)1s  3d3(a3F)4p 
3d*-3dJ4s(b*F)4p 
3d* -  3d24s(b*F)4p 
3d* - 3d34s(b*F)4p 
3d3{a*P)4s  -  3d3(c3D)  4p 

3d*  -  3d34s(b*F)4p 
3d*  -  3d34s(b*F)4p 
3d*  3d34s(b*F)4p 
3d3(a*F)4s  -  3d3(a3F)4p 
3d*  -  3d34sib*F)4p 

3d3(a3L))4s  -  3d3(c3D)4p 
3d3(a*P)4s  -  3d24s(b*F)4p 
3d* - 3d34s(b*F)4p 
3d3(a*F)4s  -  3d’(a3F)4p 
3d3(a3D)4s  -  3d3(c3D)4p 

3d3(a*F)4s  -  3d3(a3F)4p 
3d*  -  3d3(c*D)4p 
3d3(a*F)4s  -  3d34s(b*F)4p 
3d*  -  3d3(c3D)4p 
3d*  -  3d3(a3D)4p 

3d*  -  3d34s<b*F)4p 
3d*  -  3d34s(b*F)4p 
3d* - 3d’4s(h*F)4p 
3d3(aX3)4s  -  3d34s(b2G)4p 
3d*- 7d34s(b*F)4p 

3d*  3d24s(b*F)4p 
3d*  -  3d34s(b3G)4p 
3d*- 3d34s(b*F)4p 
3d* - 3d34s(b*F)4p 
3d*  -  3d34s(b*F)4p 

3d*  -  3d34s(b*F)4p 
3d3(a*P)4s-3d24Elb*F)4p 
3d3{a*P)4s  -  3d34s(b*F)4p 
3d*-  3d24s(b*F)4p 
3d3{a*P)4s  -  3d34s(b*F)4p 

■>d*  -  3d3(a3H)4p 
3d3(aXj)4s  3d34s(b*F)4p 
3d3(aX3)4s-3d24s(b*F)4p 
3d* - 3d24s(blG)4p 
3d3(a*F)4s 

3d3(a:I))4s  - 

3d*  3d34s(b*F)4p 
2d*  -  3d3(a2D)4p 
3d3{a3G)4s  -  3d34s(b*F)4p 

3d*  -  3d24s(b*F)4u 
3d3(a*F)4s  -  3d3(a3F)4p  ’ 
3d3(a3G)4s-  3dJ4s(b*F)4p 
3d*- 3d34s(b*F)4p 
3d3(a*F)4s  -  3d3(a3F)4p 


Rcferrocei 


b3F  -  vX3* 
b*F  -  vX}11 
c3P  -  V 
a'P-vXJ" 
b3D  -  u3P 

a3F  -  v3D° 
c3P-u’P 
b*D  -  2° 
b»D  -  u3P 
b’D  -  u3P 

aXJ  -  vX3" 
gasD  -  y3S° 
a3ti-v3G‘ 
ga3D-  y3S° 
a3H  -  v3P 

a3F  -  v3U“ 
b3r  -  u3D° 
aXi  -  VX3” 
b3F  u3D° 
c3P  -  t3D° 

aXJ  -  vx; 
b3F  -  u3n° 

b3F  -  u3D" 
a3F  -  wXi° 
b3F  -  u3D° 

b3D  t3D° 
a5P-  u3D° 
aXi  -  vXj° 
a3F  -  wXJ“ 
h3D  -  t3D° 

a3F  -  wX5c 
a‘D  -  t3D3 
a3F  -  y*P 
a'D  -rr>° 
^a5D  -  x3P° 

b3F  -  v3F” 
b3F  -  v3Fc 
a’P-dD" 
bXi  -  x’H° 
b3F  -  v3F° 

7X3  -  u3D” 
a*G  -  w'G0 
bJ)r  -  v3F° 
aXi  -  u3D° 
b3F  -  v3F° 

b3F  -  v3Ft' 
asP  -  v3F° 

j5p  _  v3pc 

a3P-  x5D° 
a5P  -  v3F° 

/?a50-  y‘G° 
bX3  -  vX3° 

bx?  -  vx;° 
a'D  - w>Fr 
a3F-  1° 

b'D  -  w'D° 
aX3  -  v3F° 
l?a5D  -  w3D° 
b3G  -  vX5  “ 


aX3  -  v3F° 
a3F  -  w3F° 
b3G  -  v3G° 
a XI  -  v3F° 
a3F  -  w3F“ 


2- 3  V3 

3- 3  I  V3 
2-3  jV3 

2- 3  V3 

3- 4  M7 


2-2 

M7 

2-3 

M7 

2-3 

K7 

1  -2 

M7 

4-5 

M7 

0-  1 

M7 

5-5 

M7 

2-  1 

M7 

5-4 

V3 

4-3 

M? 

2-3 

V3 

3-4 

V3 

3-3 

V3 

2-1 

V3 

4-4 

M7 

4-3 

M7 

2-2 

V3 

3-4 

M7 

3-2 

M7 

2-3 

M7 

2-2 

M7 

3-3 

V3 

4-5 

?  .  T 

M7 

'  M7.M23 


3-2  V3 
2-2  V3 


4-5 

i  V3 

2-3 

1  M7 

4-3 

1  V3 

4-4 

M7 

3-3 

M7 

3-2 

V3 

4-3 

V3 

2-2 

M7 

3-3 

V3 

2-2 

V  3 

2-3 

M  ' 

3-2 

V  3 

3-4 

V3 

4-5 

M7 

5-5 

M7 

2-3 

M7 

4-4 

II,  K8 

2-2 

4-4 

M7 

4-3 

V3 

3-4 

M7 

M7 

5-4 

M7 

2-2 

M7 

5-4 

M7 

4-3 

M7 

3-4 

M7 

326 


V  II 


V  II 


K.kmcnl 

Wavelength 

Intensity 

Mulnpkt 

Configuration 

Term 

j  j 

References 

V  11 

1876-06 

200 

108 

3d3(aKJ)4;  -  xd24s(b4F)4p 

bHi  -  vHi" 

3-3 

M7 

V  II 

1876.47 

100 

30 

3d3(a4F)4s  -  3d3(a2F)4p 

a3F  w3F" 

3-3 

M7 

V  11 

1877  00 

IU0 

97 

3d4  -  3d24s(h  i  )4p 

aHi  v3F” 

3  2 

M7 

V  11 

1877.85 

0 

3d3(a3H)4s  - 

a  *H  u3F 

5-4 

M7 

V  11 

1878.19 

5 

’0 

3d3(a4F)4s-  3d3(a3F)4p 

a'F  -  w3F" 

3-2 

M7 

V  II 

1878,90 

100 

1  v8 

3d3(aHi)4s  -  3d24s(h4F)4p 

bHi  vHi" 

4-3 

M7 

V  11 

1880  811 

Ih 

2d4  -  3d3U3PVp 

a3H  x'G° 

5-4 

V) 

V  11 

1 88?  98 

200 

30 

3d3(a4F)4x-  3d3(a3F)4p 

a3F  w3F° 

4-4 

M7 

V  11 

1884.254 

5h 

3d4  -  .2d3(a3F)4p 

a3P  -  x'D 

1  2 

V) 

V  11 

1885  520 

3 

3d3(a4F  )4s  •  3d3<a2.')4p 

a3F  -  w3F 

4  3 

V) 

V  11 

1885  90 

100 

116 

3d4  -  2d3is(hH»)4p 

a'G  x'H“ 

4-5 

M7 

V  11 

1890  50 

20 

3d4  3d3(a3F)4p 

a3P  -  v3D  ? 

2-2 

M24.K8 

V  H 

1897.70 

1C 

3d4  3d3(a*I;)4p 

a3P  -  v3D 

2-3 

M7 

V  II 

1904  54 

0 

3d4  -  3d24s(b4F )4p 

b3F  x5I) 

'3 

M7 

V  II 

1906  *51 

1 

3d4-  3d24s(h4l  )4p 

b3F  -  xsD’ 

3-3 

V  2 

V  11 

1906  618 

1 

3d**  -  3d3(a3l))4p 

j-a1!)  -  x3F“ 

3-4 

V  3 

V  II 

1907  361 

Id 

3d4  -  3d3(a2P)4p 

X-asD  -  x3D‘ 

4  3 

V) 

V  II 

1907  80 

300h 

80 

3d3(a4P)4s  3d24s(h4l  Up 

asP  -  x1!) 

3-4 

M2 

v  i: 

1908  >2 

400h 

80 

3d3<a4P)4s  -  3d34s(h4I  )4p 

asP  xsI)° 

2  3 

M7 

V  II 

1909  36 

400 

80 

3d3la4P)4s  -  3d24s(h4l')4p 

asP-x»D“ 

1  -2 

M- 

V  II 

1911. 108 

4 

3d4  -  3dMs(h4F)4p 

h3F  -  xsD 

2-  1 

V3 

V  II 

1911  88 

400 

80 

3d3(a4P)4s  -  3d24s(p4F)4p 

a1!’  -  x5I) 

1  -  1 

M7 

V  II 

1912.39 

400 

80 

3d3(a4P)4s  -  3d24s(b4F)4p 

asP-XsD 

2  -  2 

M7 

V  11 

1913.10 

200 

80 

3d3(a4l’)4\  3d24sib4F)4p 

asP  -  x5I) 

?-0 

M7 

V  II 

1913.70 

3 'Oh 

80 

3d3(a4P)4s  3d24s(h4F)4p 

asP  -  x3D 

3-3 

M7 

V  II 

1914.295 

Ih 

3d3(a4F)4s  3d3(a2H)4p 

asF  -  x3(i 

4-5 

V  3 

V  II 

1914  91 

1  ‘-‘J 

80 

3dJ(a4P)4  ,  3d24s(h4I-  l4p 

a5P  -  x5l) 

2-  1 

M3 

V  !l 

1915  71 

0 

3d4 

a'F  3 

3-3 

M? 

V  II 

1916  404 

0 

3d4  2d3(a2I)4p 

b3F  >:‘G 

4  -  4 

V  3 

V  II 

1917  79 

150 

80 

3d3(a4P)4s  3d24s(h4I)4p 

asP  x'D 

1  - 

M? 

V  IP 

1919  35 

200 

M7 

V  II 

1924  87 

300 

195 

3d4 

a '  F  -  w 1 1  > 

3-: 

M7 

V  II 

1929.61 

600 

139 

3d3(a2(i)4s  3d24s(h2(i)4p 

h'G  -  x'H 

4  -  5 

M7 

V  II 

1932  55 

5h 

3-1*  3d24s(h2(i)4p 

a 1 1  x'H 

6-5 

M7 

V  II 

19  .12  99 

30 

3d4  3d24slh4F)4p 

i'll  vHi 

4-3 

M7 

V  II 

1933  '8 

100 

106 

3d3(a2<i)4\  3d24s(h4I)4p 

b3(i  -  v3F 

4  -  4 

M7 

V  1! 

1935.531 

I 

3  d4  'd24s(h4p )4p 

a3H  -  v5F 

5  -  5 

V  3 

V  II 

1937.44 

600 

106 

3d’(a2<il4s  3d24s(h4F)4p 

bHi  -  v3I 

5  4 

M7 

V  II 

1937  68 

70 

r9 

3d4  3d3(a2FMp 

a *3 1 1  -  wHi 

5  -  5 

M7 

V  I! 

1938.50 

100 

'9 

3d4  3d”la2F)4p 

a3H  -  w3(i 

4  -  4 

M7 

V  II 

1938  70 

80 

'8 

3d4  3d24s(h4F)4p 

a3H  -  y'F 

6-5 

M3 

V  11 

1939  32 

80 

106 

3d3(a2(  1)4%  -  3d24s(h4l  )4p 

h3G  -  v3F 

3  -  3 

M7 

V  II 

1940  86 

400 

'9 

3d4  3d3( a2F 14p 

a3H  -  wHi 

6-5 

M7 

V  II 

1941  27 

3(X) 

59 

3d4  3d3(a2I  )4p 

a3H  w-Ki 

4  -  3 

M7 

V  II 

1941  40 

300 

59 

3d4  3d3(a2F)4p 

a3 1 1  -  wKl 

5  -  4 

M7 

V  II 

1942.35 

400 

106 

3d3(a2(>)4\-  3d24s(h4I  Up 

h3G  -  v3F 

4-3 

M3 

V  II 

1943  99 

0 

3d4  -  3d“(a2l  )4p 

h3F  -  v3i) 

! 

M7 

V  II 

1945  35 

300 

58 

3d4  3d24s(h4M4p 

a3H  -  y'F 

5-4 

M3 

V  II 

1945.64 

36) 

106 

3d3(a2(>)4s  3d44s(h4F'’.4p 

h3G  >3F“ 

3  -  2 

M7 

V  II 

1950.77 

5 

2d4  3d3(a-l  )4p 

h3F  -  v3I) 

3-2 

M7 

V  II 

1954.061 

2h 

3d3(a4l  14s  )d3la2!I>4p 

a5F  -  vHi 

4  4 

V) 

V  II 

1958  446 

i 

3d4  3d3(a2l'l4p 

b3F  -  v3!)' 

3-3 

V) 

V  II 

I960  137 

3 

’d4  3d3(a2Pl4p 

X>a'D  -  V3P° 

2-2 

V) 

V  II 

I960  445 

0 

3d3(a4P)4s  -  3d3(a2F'l4p 

asP  -  v3I) 

2-3 

V) 

V  11 

1960.98 

20 

>d4  -  3d3(a2F)4p 

b3F  -  v3IV 

4  3 

M3 

V  11 

1964  091 

1 

(d4  3d1(a2Pl4p 

#asD  y3P 

3-2 

V3 

V  II 

1966  752 

)h 

3d3<a4P)4s  7d3(a2IUp 

a'P  -  x'D 

3  2 

V) 

V  I. 

1967  185 

4 

3d3(a4P)4s 

c3P  -  'D 

1  2 

V) 

V  II 

1970  877 

0 

3d4  3d3(a4P)4p 

ifa*!)  -  y3D‘ 

1  2 

V) 

V  II 

1972.278 

1 

3d4  -  3d3(a2P)4p 

*a'D  -  yaP° 

1  1 

V) 

V  II 

1972  62 

20(1 

163 

3d’(a2II)4s  3d24s(h2(i)4p 

b3 1 1  -  x'H‘ 

4  5 

M3 

V  II 

1974.278 

1 

3d4  3d24slh4IUp 

a3D  -  u3D 

2-3 

V) 

V  II 

1975  021 

1 

3d4  -  3d3la2P14p 

*>a'D  -  y3P" 

2-  1 

V) 

V  II 

1975.489 

1 

3d4  3d-3(a2!l4p 

h3F  -  w3(i° 

4  4 

V) 

V  II 

1976  62 

600 

127 

3d4  -  3d24slh4l  )4p 

a3[)  -  u3IV 

3  3 

M7 

327 
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V  III 


V  II 


Element 

Wavelength 

lateniity 

Multiple! 

Couf^uratios 

Tcra 

na 

Reference* 

V  II 

1977.60 

Pti 

3d4  ■  3d*(a*F)4p 

b*F  -  w*G- 

7-3 

M7 

V  II 

1978  96 

138 

3d*(a*G)4»  -  3d*4$  (b4F)4p 

b'G  v*G" 

4-3 

M7 

V  II 

5 

3d4  ■  3d,4j(b4F)4p 

a*D  -  u’D‘ 

I  -2 

V3 

V  II 

1979.618 

1 

3d4  -  3d3(a*F)4p 

b3F  -  w*G‘ 

3-3 

VJ 

V  II 

1980.04 

400 

127 

3d4  -  3d*4i(b4F)4p 

a3D-u»D* 

2-2 

M7 

V  II 

1960.59 

250 

127 

3d4  ■  3d24i(b4F)4p 

a3D  -  u’D’ 

1-1 

M7 

V  II 

1981.245 

0 

3d4  -  3d3(a4P)4p 

*a»D  -  y3D’ 

0- 1 

VJ 

V  II 

1981.53 

80 

127 

3d4  -  3d*4s(b4F)4p 

a3D  -  u*D- 

2-1 

M7 

V  II 

1982.21 

5 

3d4  -  3d*(a*F)4p 

b^F-w^G- 

4-3 

M7 

V  II 

1982.41 

80 

127 

3d4  -  3d’4s(b4F)4p 

a*  3  -  u*D’ 

3-2 

M7 

V  II 

1984.05 

100b 

3d3(a*D)4s  - 

b’D-'D 

1-2 

V3 

V  II 

1987.314 

10 

3d*(a*D)4s  - 

tHD-  'F* 

2-3 

VJ 

V  II 

1987.547 

4 

3d,(a*D)4s  - 

b^D-'F* 

3-3 

VJ 

V  II 

1987.82 

3 

3d3(a3D)4s- 

b^D  -  'D 

2-2 

V3 

V  II 

1988.031 

8 

3d*(a*D)4s  - 

k^D  'D‘ 

3  : 

VJ 

V  II 

1988.674 

0 

3d*(a4P)4s  -  3d34s(b4F)4p 

a»P  y*F* 

3-1 

V3 

V  II 

1991.31 

0 

3d4- 

a*H  - 1  ‘  ? 

4-4 

M24.KS 

V  II 

1994  34 

100 

3d4- 

a3H  - 1°  ? 

5  4 

M24.KR 

V  II 

1995.02 

5 

3d4  -  id3(a2F)4p 

a*G  -  x'D° 

3-2 

M3 

VANADIUM  III  (V2+),  Z  =  23 
Ground  State  ls22s22pe3s23p83d3  4F3/2  (21  electrons) 
Ionization  Potential  236  411  cm'1;  29.310  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

Reference* 

V  III 

612.85 

10h 

3d3  -  3d2(3P)5p 

a4P  y‘P°  ? 

II, 13 

V  III 

614.63 

0 

3d3  -  3d3(3F)4f 

a4P-4P" 

V. 

13 

V  HI 

614.94 

0 

3d3-3dVF)4f 

a4P-  56° 

3*  -% 

11 

V  HI 

615.48 

0 

3d3  -  3d*(*F)4f 

a4P  -  55" 

T  -% 

13 

V  III 

615.90 

0 

3d3  -  3d*(aF)4f 

a4P-  53' 

13 

V  III 

616.09 

25 

3d3-3d2(3F)4f 

a'G-'H 

•h  "h 

13 

V  111 

617.05 

10 

3d3 - 3d*(*F)4f 

aKi  -  *G° 

*h-"h 

13 

V  III 

617.34 

0 

3d3 - 3d3(3F)4f 

a*G  2H° 

LSI 

13 

V  III 

618.02 

0 

3d3  -  3d*(3F) 5p 

ga4F  -  w4D° 

Ml 

13 

III 

618.41 

0 

3d3  -  3d*(3F)4f 

aK)  -  *G° 

%  -% 

13 

V  III 

618.89 

0 

3d3  -  3d3(3F)5p 

#a4F  -  w4D° 

13 

V  III 

619.29 

5 

3d3  -  3d3(3F)4f 

aHj  -  *0” 

*h-*k 

13 

V  in 

KMillrB  I 

5 

3d3  -  3d*('G)5p 

a2H-w*G° 

13 

V  III 

ElfB  »■ 

0 

3d3  -  3d3('G)5p 

a2H  -  w2G° 

13 

V  III 

622.92 

0 

3d3  -  3d2(3F)5p 

*a4r-  -  y4F° 

13 

V  III 

5 

3d3  -  3d*(3F)5p 

ga4F  -  y4F° 

II.I3 

V  III 

Kill  1 

5 

3d3  •  3d3(3F)5p 

ga4F  -  y4F" 

II,  13 

V  III 

624.08 

0 

3d3  -  3d3(3F)5p 

^a4F  -  y4F° 

% 

11,13 

V  III 

624.42 

0 

3d3 - 3d3(3F)5p 

#a4F  -  y4F° 

13 

V  III 

627.90 

10 

3d3  -  3d*(3P)4f 

a2F  “G°  ? 

%  -  % 

11,13 

V  III 

5 

3d3-3d2(3P)4f 

a2F  -  Ki"  ? 

II, 11 

V  III 

633.37 

0 

3d3  -  3d3(3F)4f 

a2D-  57° 

‘h  -% 

13 

V  III 

633.94 

50 

3d3-3d2(3F)4f 

a2H  -  2I° 

>%-Wi 

13 

V  III 

'634.16 

5 

3d3  -  3d*(3F)4f 

a2H  -  2H° 

13 

V  III 

634.81 

25 

3d3  3d2(3F)4f 

a2H  -  2H° 

"h-"h 

13 

V  PI 

635.22 

10 

3d3  -  3d2(3F)4f 

a2H  -  4G° 

•h-% 

13 

V  III 

635.41 

40 

3d3  -  3d2(3F)4f 

a2H  -  2I° 

%  -  '55 

13 

V  III 

635  9' 

0 

3d3  -  3d2(3F)4f 

a2D-  4G' 

%  -  V? 

13 

V  III 

636  2i 

3d3  -  3d2(3F)4f 

a2H  -  4G° 

»/.  -  % 

13 

V  III 

637.08 

0 

3d3  -  3d2(3F)4f 

a2H  -  4I° 

■s  -‘V. 

53 

V  III 


v  m 


V  III 


V  III 


Element  Wavelength 


1091  53 
1091  86 


V  Ill 

1098  % 

V  III 

1100  75 

V  III 

11WJ.87 

V  III 

1101  42 

V  III 

1102.19 

V  III 

1105.17 

V  III 

1 '07  36 

V  III 

1107.76 

V  III 

1108  71 

V  III 

1109  49 

1119.66 

1121.16 


1122.62 

1123.00 

1123.53 

1124.76 

1125.70 


1134.16 

1135.92 

1136.54 


1142  34 
1143.19 


.25 


1151.05 

1151.30 

1152.17 

1153.18 
1154.23 
1154.77 


1156  47 

1157  18 


Configuration 

1  erm 

3d3(*F)4p  -  3d3(3F)6s 

zHj 

t2F 

3d3(3F)4p  -  3d;'2F)5d 

zH}°  - 

iK. 

3d3  -  3d1'(sP)4p 

a3P  - 

y3p» 

3d3  -  3d2(3P>4p 

a2P  - 

y2P° 

3d2  -  3d2(3P)4p 

aaP  - 

y2P° 

3d3  3d2('G)4p 

aKl- 

V*G° 

3d3-5d2(‘G)4p 

a  *G- 

vHi 

3d3  •  3d2(2P;4p 

a2D  - 

y2r 

3d2  -  3d3v3P)4p 

?2D  - 

y2P“ 

3a2  -  3d2(3P)4p 

23D  - 

y3P° 

3d3  -  3d2(!P)4o 

a4P- 

z4P° 

3d2  -  3d2(3P)4p 

a4P- 

z4P“ 

3d2  -  3d2(3P/4p 

a4P 

z‘P° 

3d3  - 2  i,l'P)4p 

a4P 

Z4P“ 

3d2  -  3d2(3P)4p 

a4P- 

Z4P° 

3d3  -  3d!(3F ;4p 

a4P- 

Z4P 

3d3  -  3d2t3P)4p 

a4P  - 

.-4P° 

3d2  -  3d2(‘G)4p 

a2H  - 

z3H° 

3d3  -  3d3('G)4p 

a2H 

z2fl” 

3d2-3d2('G)4p 

a2H 

z2H“ 

3d3  -  3d3(3F)4p 

*a4F- 

z4D° 

3d3  -  3d3(3F)4p 

«a4F- 

z4D° 

3d3  -  jd3(3F)4p 

*a‘F- 

z4D° 

3d'  -3d2(3F)4p 

«a4F- 

z.4D° 

3d3  -  3d'  (2F)4p 

ga4F  - 

z4D° 

3d3  -  3d3(2F)4p 

*a4F- 

z4l) 

'id3  -  3d2(3P)4p 

a2D  - 

x2D 

3d3  3d2(3F)4p 

j?a4F  - 

z4D 

3d2  -  3d2(2F)4p 

«a4F- 

z2D 

3d2-3d2(3F)4p 

«a4F  - 

z3D° 

3d2  -  3d2(2F)4p 

*a4F- 

z3D° 

3d2  -  3d2(3P)4p 

a4P- 

y4D° 

3d3  -  3d3('D)4p 

a4P  - 

y2D° 

3d2  -  3d2(3F)4p 

*a4F- 

z3F° 

3d3  -  3d3(3P)4p 

a4P 

y4D’ 

3d3  -  3d2(3P)4p 

a"G  - 

y'D” 

3d3  -  3d2(3F)4p 

*a4r  - 

z2F° 

3d3  -  3d2('S)4p 

b*D  - 

x'?° 

3d2  -  3d2(2P)4p 

a4!’ 

•*n 

3d3  -  3d2(’S)4r 

b'i 

3d3  -  3d2(2P!4p 

a4P 

y  “D" 

3d2-3d2(3P)4p 

a4P  - 

y4D 

3d3  -  3d2(3F)4o 

ga4F- 

z3F° 

3d3-3d-(3P14p 

aHi  - 

y4D° 

3d3  -  3d2(3F)4p 

*a4F- 

z4F° 

3d3  -  3d2(3F)4p 

j?a4F- 

z4F° 

3d3-3d3(‘S)4p 

b2D  - 

x2P° 

3d3  -  3d2(2F)4p 

l?a4F- 

z4F° 

3d3  -  3d2(3F)4p 

«a4F- 

z4F° 

3d2 - 3d2(3F)4p 

ga4F- 

z4F° 

3d3-3d2('D)4f. 

a2G  - 

y2F° 

3d2  -  3d3(3F)4p 

ga4F- 

z4F° 

3d2  -  3d2(2F)4p 

ga4F- 

z4F“ 

3d2  3d3(3F)4p 

,?a4F  - 

z4F" 

3d3  -  3d2(2F)4p 

ga4F- 

z4F 

3d3  -  3d2(2F)4p 

ga4F- 

z4F° 

3d2  -  3d2(‘D)4p 

a4P  - 

z2P° 

3d3  -  3d2(‘D)4p 

a4P- 

z3P° 

3d3  -  3d2('D)4p 

a  ^G  - 

y3F° 

3d3  -  3d2(‘D)4p 

a4P  - 

z2P° 

3d2  -  3d3(3F)4p 

ga  :F  - 

z4G° 

3d3  -  3d2('G)4p 

a2H  - 

V*G* 

3d3  -  3d2(‘G)4p 

a2H  - 

V*G* 

3d3  -  3d2(3P)4p 

a4P  - 

z4S" 

3d2  -  3d2(3F)4p 

ga4F- 

/"G’ 

11.13 


%  -  %  13 


% 

%  -% 


%  -  %  I  11,13 


V  III 


V  III 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

Reference! 

V  III 

1163.87 

60 

}d3-3d3(3P)4p 

a4P  -  z4S° 

%  -88 

11.13 

V  III 

1 166.29 

75 

3d1  -  Jd3(2P)4p 

a4P  -  z4S* 

%  -38 

1 1 .13 

V  III 

1166.45 

75 

i 

3d3  -  3d3(3F)4p 

fa4F-z4G‘’ 

II. 13 

V  III 

1 166  58 

75 

i 

3d3  -  3d3(3F)4p 

«a4F  - z4 G 

•h -*h 

W4.I3 

V  III 

I  !66  86 

0 

3d3 - 3d3(3P)4p 

a3D - z4P° 

* 

II.  13 

V  III 

1169  II 

75 

i 

3d3  ■  3d*(3F)4p 

#a4F  -  z*G° 

%  -% 

W4.I3 

V  III 

1169.26 

100 

i 

3d3 - 3d3(3F)4p 

ga4F  -  z*G 

% 

11,13 

V  III 

1171.27 

20 

i 

3d3 - 3d2(3F)4p 

W4.I3 

V  111 

1172.47 

5 

i 

3d3  -  3d»(3F)4p 

#a4F  -  z«G° 

•h  -'k 

W4.I3 

V  III 

1186.89 

25 

3d,(,P)4p-3d,(,F)6s 

y4D  -  h4F 

%  -3/2 

11.13 

V  III 

I 191  07 

0 

3d3  -  3d3('D)4p 

a3P  -  y3D° 

9>  -% 

II  ,13 

V  III 

1191 .50 

0 

3d3  -  3d3(‘D)4p 

a3P  -  y2D° 

%  -3i 

II  .13 

V  III 

1 196.63 

0 

3d3  -  3d3(3P)4p 

a2D-v4D” 

-% 

13 

V  III 

1198  61 

100 

3d3  -  3d3('D)4p 

a3D  -  y2D 

%  -  % 

II, 13 

V  III 

1202  25 

50 

3d3-  3d3('D)4p 

a3D  -  y3D° 

1 3 .13 

V  III 

1202.87 

5 

3d3  -  3d3(‘D)4p 

a3D  -  y3D° 

% 

1 1 ,13 

V  III 

1203  86 

0 

3d3  3d3(3Pi4p 

a3D  -  y4D’ 

88-88 

1 1 .13 

V  III 

1206  99 

200 

3d3  -  3d2(‘D)4p 

a3P  z3P 

88  -  '8 

1 1 ,13 

V  III 

1207.45 

100 

3d3-  3d2(‘D)4p 

a3P - z3P° 

88  -  •h 

1 1 ,13 

V  III 

1 207  6 3 

50 

3d3  -  3d3(3P)4p 

a3D  -  v4D° 

88  -88 

13 

V  III 

1212.38 

100 

m3-  3«i2<*nt4p 

a3P  z3P° 

88  -88 

II  ,13 

V  III 

1212.82 

10 

3d3-3d3('G)4p 

a3F  -  x3F° 

88  -88 

il,I3 

V  III 

1214.56 

100 

3d3  -  3d2(‘G)4p 

a3l-  -  x3F° 

88  -88 

n  .13 

v  in 

1217.64 

150 

3d3  -  3d3('G)4p 

a3F  -  x3F° 

88  -  88 

II  .13 

V  ill 

1218.50 

125 

3d3  -  3d3('D)4p 

a3D  -  z3P° 

88  -  'k 

II  .13 

V  III 

1219.38 

5 

3d3  -  3d2(‘G)4p 

a3F  -  x’F” 

88  -  ’ k 

II  .13 

V  III 

1220  09 

15 

3d3 - 3d3(3P)4p 

a3P  -  z4S 

'h  -88 

II, 13 

V  III 

1220  54 

0 

3d3  -  3d3(3P)4p 

a3P  -  z4S° 

88-88 

II  ,13 

V  III 

1224.19 

125 

3d2-3d3('D)4p 

a3D  z3P 

88  -88 

II  .13 

V  III 

1232.49 

50 

3d3  -  3d2(3P)4p 

a2iJ  -  z4S“ 

88-88 

II, 13 

V  III 

1248.65 

10 

7 

3d3  -  3d2(3I-)4p 

aKi  iH}° 

\  -88 

II, 13 

V  III 

1252.11 

500 

7 

3d3  -  3d3(3l  )4p 

a  Hi  zK)” 

88-88 

II, 13 

V  III 

1 254  01 

400 

7 

3d3  -  3d2(3F)4p 

a*G  zHl 

88  -  88 

11,13 

V  III 

1257  50 

75 

7 

3d3  -  3d3(3l  )4p 

aHj  ,H, 

88-88 

11,13 

V  III 

1263  20 

150 

3d3  -  3d2(3P)4p 

a3P  -  z2S 

58  -58 

II  ,13 

v  ;u 

1263  68 

125 

3d3  -  3d3(3P)4p 

a2P  -  Z2S‘ 

88  -  58 

II.I3 

V  III 

1275.78 

75 

3d3 - 3d7(3P)4p 

a2D  z2S 

88  -  58 

II. 13 

V  III 

1284.27 

150 

5 

3d3  -  3d2(3F)4p 

a4P  z4D 

88-88 

II  .13 

V  III 

1 287  19 

50 

5 

3d3  -  3d3(3F)4p 

a4P  z4I) 

88-88 

11,13 

V  III 

1287.34 

75 

5 

3d3  3d2(3F)4p 

a4P  z4I) 

58  -88 

11,13 

V  III 

1287  87 

500 

5 

3d3  -  3d2(3F)4p 

a4P  -  z4I) 

88  -  88 

II, 13 

V  III 

1288.63 

100 

5 

3d3 - 3d3(3F)4p 

a4P  -  z4D” 

88  -88 

11,13 

V  III 

1289.42 

400 

3d3-  3d3(3P)4p 

a3F  -  x2I) 

88  -88 

II, 13 

V  III 

1290.46 

100 

3d3  -  3d3(3F)4p 

a4P  z4D 

Xk  Xk 

11,13 

V  ill 

1290.77 

300 

3d3  -  3d3(3P)4p 

a3!  -  x2I) 

88  -88 

1 1,13 

V  III 

1291.40 

15 

3d3  -  3d3(3P)4p 

a3F  -  x2D" 

88  -88 

11,13 

V  III 

1291.59 

5 

5 

3d3  -  3d3(3F)4p 

a4P  z4D" 

88 

11^3 

V  III 

1291.76 

25 

5 

3d3-  3d3(3F)4p 

a4P  -  z4D 

88  -  '8 

II, 13 

V  III 

1292  79 

250 

5 

3d3  -  3d3(3F)4p 

a4P  -  z2D° 

88  -88 

1 1,13 

V  III 

1294  82 

50 

3d3  -  3d 2 ( 3I*’)4p 

a3G  -  z4ir 

88  -58 

II. 13 

V  III 

1295  76 

150 

3d3  -  3d2(3F)4p 

a4P  -  z2D° 

88  -88 

H,I3 

V  III 

1 297  94 

50 

3d3  -  3d3(3F)4p 

a4P  -  z2D 

■8-88 

II, 13 

V  III 

1299.07 

50 

3d3  -  3d3!3F)4p 

a2G  -  z2I) 

'8  -88 

II  13 

V  II! 

1299  25 

50 

3d3  -  3d2(3F)4p 

a4P-z2I) 

88  -88 

II  .13 

V  III 

1306.21 

50 

3d3  -  3d2(3F)4p 

a4P  z2I 

88  -58 

II. 13 

V  III 

1313.35 

400 

6 

3d3  3d3(3I-)4p 

a2G  z3F° 

58  -  78 

11.13 

V  III 

1317.27 

300 

6 

3d3  -  3d3(3F)4p 

a2G  -  z2F 

58  -88 

II, 13 

V  ill 

1327.87 

150 

3d3  3d3(1G)4p 

a2F  -  y3C 

58  -  98 

11,13 

V  III 

1329  0*; 

25 

9 

3d3  -  3d2(3F)4,. 

a2H  -  z2G 

88  -  88 

II, 13 

V  III 

1331.30 

100 

3d3  -  3d3(‘G)4p 

a3F  -  y2-G 

88  -  58 

II, 13 

V  III 

1331  99 

500 

9 

3d3-3d3(3F|4p 

a3H  -z2G’ 

■58-88 

ll, 13 

V  Ml 

1335  !2 

500 

9 

3d3  -  3d2(3F)4p 

a2  H  -  z2(  i 

%  -58 

I. ,13 

V  111 

1353  05 

100 

3d3(1(i)4p  -  3d2(3F)5d 

x2F  !*G 

58  -  58 

II  13 

V  III 

1357  90 

40 

3d3  -  3d2(3F)4p 

a2P  -  z.‘I) 

58  -88 

11,13 

V  III 

1  358.44 

50h 

3d3  -  3d3(3F)4p 

a2P  -  z4l) 

88  -88 

II,  13 

M  Me  1.1  He 

B  (  N  () 

•  Nc  Na 

M  g  Al  Si  P  S  O  Ar  K  ('a  Sc  Ti  V  Cr  Mn  E'c  Co  N.  Cu  7.  n 

Ga  Cic 

As  Sc  Hr  Kr 

331 


v  m 


v  ni 


Element 

Wavelength 

lnteathy 

Multiple! 

Configuration 

Term 

J  -J 

References 

V  HI 

1359  45 

5 

}d’-3d’(’F)4p 

a*G  -  z’G0 

V,  -V, 

11, 13 

v  ni 

1362.51 

50 

4 

3d*  -  3d’(’F)4p 

»*P  -  z’D° 

V,  -V, 

ll  .13 

V  UI 

1 367.4* 

100 

3d’  -  3<5*(’F)4p 

a’D  -  z’D0 

•k-V, 

11.13 

V  III 

1368.31 

100 

3d’  -  3d’(»F)4p 

a*D  -  z’D° 

V,  V, 

1 1,13 

V  III 

1369.06 

50 

3d*  -  3d’f*F'4p 

a’D  -  *’D° 

•k-'k 

11,13 

V  III 

1369.70 

100 

4 

3d*  -  3dVF)4p 

a*P  -  z*D’ 

•k-V, 

11,13 

V  III 

1370.26 

100 

4 

3d’-3d*(’FUp 

a*P  -  z’D* 

•k -•k 

1 1,13 

V  III 

1372.43 

10 

3d*  -  3d*(*F)4p 

a°D  -  z’D’ 

’k-’k 

1 1,13 

V  III 

1373.34 

5d 

3d’  -  3d*(*F)4p 

a’D- z’D  ’ 

•k-’k 

Ii,l3 

V  III 

1375.98 

5 

3d*  -  3d*(*F)4p 

a’D  -  z’D* 

•k-V. i 

!!,I3 

V  III 

1377.15 

125 

3d’  -  3d*(*F)4p 

a’D  -  z*D‘ 

•k -•k 

1 1,13 

V  III 

1377.99 

100 

3d’  -  3d*(’F)4p 

a’D  -  z’D’ 

•k -*> 

Il,l3 

V  III 

1382.45 

100 

3d’(:G)4p  -  3d’(*F)5d 

x’F-j*F  ? 

•k-'k 

1 1,13 

V  III 

1384.49 

75 

3d’  -  3d’(’F)4p 

a’D  -  z’D’ 

•k-V, 

11.13 

V  III 

1385.34 

15 

3d’-3d’(’F)4p 

a’D  -  z’D’ 

•k-'k 

II  ,13 

V  III 

1387  40 

15 

3d’  -  3d*('D)4p 

a’F  -  y’D° 

’ 'k-'k 

1 1,13 

V  III 

1 38". i9 

200 

8 

3d*  -  3d’(*F)4p 

a’D  -  z’F° 

•k-V, 

II, 13 

V  III 

1394  46 

5 

3d’  -  3d*  (3P)4p 

a’F  -  y*D° 

’ k-V, 

1 1,13 

V  III 

1395.44 

0 

3d’-3d’('D)4P 

a’F  -  y’D” 

V,  V, 

11,13 

V  III 

1397.62 

60 

8 

3d’  -  3d’(’F)4p 

a’D  -  z’F 

•k-V, 

11,13 

V  III 

1398.47 

75 

8 

3d’  -  3d’(’F)4p 

a’D  -  z’F 

•k-V, 

1 1,13 

V  III 

1401.38 

10 

3d’-3d’(*F)4p 

a’P-z’F”  ? 

V,  V, 

11.13 

v  ni 

1405  14 

5 

3d’  -  3d’(*F)4p 

a*P  -  z’F 

•k-V, 

1 1,13 

v  m 

1405.74 

5 

3d’  -  3d’(’F)4p 

a’P-z’F 

•k-V, 

1 1,13 

V  III 

1406.52 

50 

3d’-3d’(‘D)4p 

a’F  -  y’F 

•k  -% 

1 1,13 

V  III 

1417.71 

50 

3d’-3d’(‘D)4p 

a’F  -  v’F 

•k-V, 

II, 13 

v  m 

1442.85 

5 

3d*(’F)4p  -  3d’('G)4d 

z’G’-g’G 

Vt-'k 

11.13 

V  III 

1448.58 

10 

3d’(’F)4p-3d’i‘G)4d 

z’G0  -  g’G 

•k-V, 

11,13 

v  ni 

1453.00 

5 

3d’(’F)4p  -  3d’(’P)4d 

z’D0  -  f’P 

’ k-V, 

13 

V  III 

1460  64 

15 

3d’(’F)4p  -  3d’(‘D)4d 

z’F°  -  I’D 

•k-V, 

11,13 

V  III 

1463.21 

5 

3d*(*F)4o  -  3d’(‘D)4d 

z’F  -  f*D 

■•k-V, 

1 1 ,13 

V  III 

1472.45 

5 

3d’-3d’('G)4p 

b»D-x’F° 

•k  V, 

11,13 

V  III 

1474.71 

125 

3d*  -  3d’(‘G)4p 

b’D  -  x’F° 

•k-V, 

11,13 

V  III 

1479.57 

150 

3d3  -  3d’('G)4p 

b’D  -  x’F° 

•k-V, 

11,13 

V  III 

1498.39 

10 

3d*(’F)4p  -  3d’(’P)4d 

z’D0-g’F 

•k-V, 

13 

V  III 

1503.95 

0 

3d’(’F)4p  -  3d»(»P)4d 

z’D’-g’F 

V,  V, 

13 

V  III 

1505.02 

25 

3d’(’F)4p  -  3d’(’P)4d 

z*D°  -  g’F 

7/,-V, 

13 

V  III 

1506.57 

15 

3d*(’F)4p  -  3d’(»P)4d 

z’D°  g’F 

V,  V, 

13 

V  III 

1510.02 

15 

3d*(’F)4p  -  3d’(’P)4d 

z>D°  g’F 

•k-V, 

13 

V  III 

1524.52 

60 

3d’(3?)4p  -  3d’(3P)5s 

z*S°  h’P  ,  %  ■  V, 

\2 

V  III 

1537.07 

0 

3d*(*F)4p  -  3d’('D)4d 

z’F°  -  g’F 

13 

V  III 

1540.87 

250 

3d’-3d’(’P)4p 

b’D - y’P” 

•k-V, 

11,13 

V  III 

1543  33 

25 

3J’-3d*(’P)4p 

b’D  -  y’F 

•h-V, 

11,13 

V  III 

1545.86 

150 

3d3  -  3d*(’P)4p 

b’D  -  y’F 

3 k-'k 

11,13 

V  III 

1553.25 

0 

3d*(’F)4p  -  3d’('D)4d 

z’D°  -  g’F 

•k-V, 

13 

V  in 

1554.61 

0 

3d*-3d’(*F)4p 

a’F  -  z’G0 

•k-V, 

r.,u 

V  III 

1556.17 

75 

3d’(’F)4p  -  3d*(:D)4d 

z’D°-f*P 

1 k-V, 

13 

V  III 

1558.40 

10 

3d*(’F)4p  -  3d*(‘D)4d 

z’D°  -  g’F 

•k-V, 

13 

V  III 

1  570% 

10 

3d*(3F)4p  -  3d’(‘r>)4d 

z‘D°  -  g’F 

•k-V, 

13 

V  III 

1585.97 

25 

3d*  -  3d*(*P)4p 

b’D  -  x’D° 

•k-V, 

11,13 

V  III 

1586.92 

250 

3d’-3d’(*P)4p 

b’D  -  x’D° 

•k-V, 

II  ,13 

V  III 

1588.59 

150 

3d’  -  3d’(’P)4p 

b’D  -  x’D° 

V, -V, 

11.13 

V  III 

1589.53 

15 

3d’  -  3d*(3P)4p 

b’D  -  x’D° 

•k-V, 

II  ,13 

V  III 

1590.77 

10 

3d*(’F)4p  -  3d*(‘D)4d 

z’G0  -  no 

•k-'k 

13 

V  III 

15%. 58 

15 

3d’('D)4p  -  3d’('G)4d 

y*F°  -  g’G 

•k-'k 

1 1 ,13 

V  III 

1600.11 

10 

3d’(3F)4p  -  3d’('D)4d 

zV-TO 

•k-V, 

13 

V  III 

1604.99 

50 

3d’('G)4p  -  3d’('G)4d 

y’G"  -  i’F 

•k-V, 

13 

V  II! 

1606.17 

25 

3d*(‘D)4p-  3d*('G)4d 

y’F-g’G 

•k-V, 

ll  ,13 

V  III 

1608.39 

60 

3d’(‘G)4p  -  3d*('G)4d 

y’G'-i’F 

•k-'k 

13 

V  III 

1619.95 

5 

3d*  -  3d’(*F)4p 

a’F  -  z’D° 

• k-V, 

1 1 ,13 

V  III 

1621.01 

40 

3d*  -  3d*(’F)4p 

a’F  -  z‘D° 

•k-'k 

1 1,13 

V  III 

1622.45 

10 

3d’(’P)4p  -  3d’(*P)5s 

z*S° - g’P 

•k-V, 

11,13 

V  III 

1624.53 

0 

3d’(’P)4p  -  3d’(’P)4d 

z’S°  -  h’D 

•k-V, 

13 

V  III 

1627.67 

150 

3d’(iG)4p-3d’(1G)5s 

y’G0  -  h*G 

•k-'k 

1 1 ,13 

V  III 

1629.64 

125 

3d’(‘G)4p  -  3d’('G)5s 

y’G0  -  h*G 

•k-V i 

11,13 

??? 


V  III 


V  HI 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Tern 

m 

References 

V  III 

1630.72 

10 

3d,(’F)4p  -  3d*(,F)4d 

/.*G‘  -  FF 

11,13 

V  III 

1636.45 

50 

3d*(3F)4p  -  3da(’F)4d 

z*G‘  -  FF 

% 

11.13 

V  III 

1636.72 

25 

3d*  -  3d3(3F)4p 

a3F  -  z3D°  ? 

II  .13 

V  III 

1636.77 

5 

3d3(3F)4p  -  3d,(,I-)4d 

z*G‘  -  FF  ? 

11.13 

V  III 

1637.05 

10 

3d3(!D)4p-3d3(3P)5s 

z3P"  -  g*P 

11,13 

V  III 

1641.64 

50 

3d’(!D)4p  -  3d3(3P)4d 

z3P*  -  g3P 

13 

V  in 

1643.03 

1000b 

3d*(’F)4o  -  3d3(*F)4d 

z^’-FF 

% 

11,13 

V  III 

1646.69 

200 

3d3(3P)4p  •  3<*3(3P)4d 

z4S”  -  f4P 

11,13 

V  III 

1648.10 

75 

3d3(3P)4p  -  3d3(3P)4d 

z4S”  -  f4P 

1 1 ,13 

V  III 

1648.99 

100 

3d3(3P)4p  -  3d3(3P)4d 

z4S°  -  f4P 

11.13 

V  III 

1650.14 

1000 

3d1  -  3d3(3F)4p 

a3F  -  z3F 

% 

11, 13 

V  III 

1650.40 

75 

3d3(3F)4p  -  3d3(3Fj4d 

z«G”  -  f4F 

11,13 

V  III 

1653.41 

25 

3d*  -  3d3(3F)4p 

a3F  -  z3F 

11  13 

V  III 

1654.14 

25 

3dl(3F)4p  -  3d3(3F)5s 

z*G°-c*f 

•6% 

11,13 

V  III 

1658  42 

200 

3d3(3F)4p  -  3d3(3F)5s 

z«G  -e4F 

11,13 

V  III 

1659.27 

50 

5d*<3F)4p  -  3d3(3F)4d 

z4F  f4F 

II  .13 

V  III 

1659.94 

25 

3d5(JF/4p-3d3(3F)5s 

z4G“-e4F 

11,15 

V  III 

1660.25 

50 

3d3(3F)4p  -  3d*(3F)4d 

z4F  -  f4F 

I1.I3 

V  III 

1661 .62 

15 

3d3(3F)4p  -  3ds(3F)4d 

z4F  -  f4F 

%  -  % 

11,13 

V  III 

1661.73 

15 

3d3(*D14p  -  3d3(3P)4d 

z3F  -  f4P 

13 

V  III 

1662.41 

15 

3d3  -  3d»(3F)4p 

a3F  -  z2F° 

% 

1 1 ,13 

V  III 

1663  07 

200 

3d*(3F)4p  -  3d3(3F)4d 

z4F  -  f4F 

1 1 ,13 

V  III 

1663.82 

150 

3d3(3F)4p  -  3d3(3F)5s 

z«G°  e4F 

11,13 

V  III 

1665.40 

200 

3d3(3F)4p  -  3d3(3F)4d 

z4F  -  f4F 

11,13 

V  III 

1665.7! 

250 

3d3  -  3d3(3F)4p 

a3F-z3F 

1 1 ,13 

V  III 

1668.03 

300b 

3d3(3F)4p  -  3d3(3F)4d 

z4F  -f4F 

11.13 

V  'II 

1668.72 

3d3(3P)4p  -  3d3('G)4d 

x3D°  -  i3F 

13 

V  III 

1668.98 

luO 

3d3(3F)4p  -  3d3(3F)5s 

z«G°  -  e4F 

1 1 .1 3 

V  III 

1669.20 

15 

3d3(3F)4p  -  3d3(3F)4d 

z4F  FF 

11.13 

V  III 

1670.66 

300 

3d3(3F)4p  -  3d3(3F)4d 

z4F°  -  f4F 

11,13 

V  III 

1673.23 

10 

3d3FF)4p  -  3d3(3F)4d 

z4F  -FF 

11,13 

V  III 

1673.91 

150 

3d3(3F)4p  -  3d3(3F)5s 

z4G°-e4F 

1 1 ,13 

V  III 

1674.85 

10 

3d3FP)4p  -  3dl(lP)5s 

y4D°-g4P 

11.13 

V  III 

1676  08 

5 

3di(3P)4p  -  3d3(3P)5s 

y4D°  -  g4P 

13 

V  III 

1677.18 

25d 

3d3(3F)4p  -  3d3(3F)4d 

z4F°  -  f4F 

11,13 

V  III 

1679.19 

300 

3d3('G)4p  -  3d’('G)4d 

y^”  -  f3H 

%  % 

11,13 

V  III 

1679.64 

5 

3d3(3P)4p  -  3dl(3P)4d 

y4D°  -  g2P 

13 

V  III 

1680.44 

250 

3J!('G)4p  -  3d3('G)4d 

yKi”  FH 

11.13 

V  III 

1681.05 

5 

3d3(3P)4p-3d3FP)5s 

y*D°  -  g4P 

13 

V  III 

161 1. 56 

5 

3d3('D)4p  -  3d3(3P)4d 

y*D° - g3P 

13 

V  III 

1685.47 

50 

3d3(3F)4p  -  3d3(’F)5s 

z4F° - c4F 

1k-V> 

II  ,1.3 

V  III 

1686.74 

50 

3d,(,F)4p-3d3(,F)5s 

z4F°  e4F 

11.13 

V  III 

1686  95 

150 

3d3(3F’)4p  -  3d3(3F)5i> 

z3F°  -  FF 

%  -  % 

11,13 

V  III 

1687.40 

25b 

3d3f3F)4p  -  3d3(3F)5s 

z4F°  -  e4F 

11,13 

V  III 

1687.87 

200 

3d3(3F)4p  -  3d3(3F)5s 

z3F°  -  FF 

*  -% 

11.13 

V  III 

1689.04 

150 

3d3(3P)4p  -  3d3(3P)5s 

y'D”  g4P 

11,13 

V  III 

1690.35 

15 

3d3(3P)4p  -  3d3('D)4d 

z4S°  -  FD 

% 

11,13 

V  III 

1691 .90 

75 

3d3(3F)4p  3d*(3F)5s 

z4F°  -  e4F 

II  .13 

V  III 

1692.82 

10 

3d3(3F)4p  -  3d3(3FT4d 

z3F°  -  f4F 

%  -<¥s 

11, 13 

V  III 

1693.76 

75 

3d3(3F)4p  -  3d3(3F)5s 

z4F°  -  e4F 

11,13 

V  III 

1694.78 

1000b 

3d3(3F)4p  -  3d3(3F)5s 

z4F° - e4F 

11,13 

V  III 

1698  24 

50 

3d3(3F)4p-3d3(3F)5s 

z4F°  -  e4F 

% 

11.13 

V  III 

1698.68 

10 

3d3  -  3d3(3F)4p 

a3F  -  z4F  ? 

% 

11,13 

V  III 

1699.75 

5 

3d3(3P)4p-3d3('D)4d 

z4S°  -  FD 

% 

11.13 

V  III 

1701.86 

50 

3d*(3F)4p  -  3d3(3F)5s 

z4F° -  e4F 

11.13 

V  III 

1703.12 

5 

3d3(3P)4p  -  3d3(3P)4d 

y*D°  -  f4P 

% 

11, 13 

V  III 

1703.70 

50 

3d3('D)4p  -  3d3('D)5s 

yJF°  -g3D 

%  -3i 

13 

V  III 

1704.17 

lOOd 

3d3FF)4p-3d3(3F,5s 

z4F°  -  c4F 

*  -Va 

11,13 

V  III 

1704  68 

50 

3d3(3F)4p  -  3d2(3F)5s 

z3D°  -  FF 

%  -% 

11.13 

V  III 

1705.19 

40 

3d3('D)4p  -  3d3(3P)4d 

y3F° - h3F 

•h-Vt 

!3 

V  III 

1706.22 

100 

3d3('D)4p  -  3d3('D)4d 

z3P°  -  FD 

11.13 

V  Hi 

1707.43 

150 

3d2(3F)4p  -  3d3(3F)5s 

z3D°  -  FF 

II  13 

V  III 

17G7.89 

150 

3d3(3P)4p  -  3d'('D)4d 

z3S°  -  FP 

%  -¥> 

11.13 

V  III 

1711.61 

100 

3d3(3F)4p  -  3d3(3F)4d 

z3D’  -  FF 

11.13 

V  III 

1714.04 

50 

3d3(3P)4p  -  3d3(3P)4d 

z4S°  -  FD 

•k 

11.13 
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V  III 


Element 

Wavelength 

lot  easily 

Multiple! 

Configuratioa 

Term 

j-j 

References 

V  III 

1773.43 

300 

3d*(3P)4p  -  J<P(*P)4d 

y^D"  •  g4F 

* 

11,13 

V  III 

1774.02 

10 

3d*(3P)4p-3d3(3P)4d 

r<P*  -  f«P 

% 

11,13 

V  :n 

1774.25 

25 

3<P(*P)4p  -  Jd’(*P)4d 

-  f4D 

%  -  % 

11.13 

V  III 

1775.72 

75 

3<I*(*P)4p  •  Jd3(3P)4d 

y*D*  -  g*F 

% 

II.I3 

V  III 

1777.18 

50 

3d*(*F)4p  -  3d*(*F)4d 

z3D"  -  e4P 

% 

13 

V  III 

1778.02 

400 

3d’(’P)4p-  3d*(3P)4d 

y^D’-r'F 

9i 

ll.l) 

V  III 

1779.72 

50C 

3d,('D)4p  -  3d’('D)4d 

y*F’  -  f*G 

13 

V  III 

1780.48 

100b 

3<J,(’P)4p  -  3d’(*P)4d 

z*F  -  f4P 

*  ■th 

II  .13 

V  III 

1781  61 

200 

3d’(’F)4p  •  3d’(*F)4d 

z’D"  -  e4P 

9.  •  % 

11,13 

V  HI 

1782.04 

5 

3d’  -  3d*(,D)4p 

b*D  -  y’P 

•h  -9i 

11,13 

V  III 

1783.16 

20 

3d*(sP)4p  -  3ds(*P)4d 

z*r  f4P 

11,13 

V  III 

1783.41 

200 

3d’(‘G)4p  -  3d’('G)4< 

z3H*  -  PH 

11,13 

V  III 

1783.77 

50 

3d’('D)4p  -  3d’(’P)4< 

y3D*g4F 

%-9i 

13 

V  III 

1784.44 

400 

3d’(’P)4p  -  3d’(’P)4< 

y«D0  -  f4D 

9.-9. 

11,13 

V  HI 

1785.33 

50 

3d,-3d,('D)4j, 

b*D  -  y*F 

9.  -% 

l;,l3 

V  III 

1785.97 

150 

3d’(*F)4*  -  3d’(’P)4p 

b*F  -  x*D* 

*  -9. 

ll, 13 

V  111 

1787.15 

15 

3d*(*F)4s  -  3d*(,P)4p 

b3F  -  x*D‘ 

I !  .1 3 

V  III 

1788.26 

1000 

3d*(*P)4p  -  3d*(*P>4d 

y«D  g4F 

% 

«-l 

V  III 

1789.47 

200 

3d’(’F)4p  •  3d’(*F)4d 

z»D  -  e4P 

9.-9. 

U 

V  III 

1789.62 

100b 

3d’('D)4p  -  3d*(*P)4d 

y*DJ  -  g4F 

13 

V  III 

1791.23 

50 

3d’(’F)4p  -  3d,(*F)4d 

z>D"-e>0 

•h -■% 

1 1 .1 3 

V  III 

1793  82 

500 

3d’(’F)4p  -  3d’(’F)4d 

z4G°-e4H 

9.-9. 

1 1 , 1 3 

V  III 

1794.00 

250 

3d’(’P)4p  -  3d’(’P)4d 

y*D°  -  g*F 

9.-9. 

11,13 

V  III 

1794.60 

1000 

3d’(‘D)4p  -  3d,('D)4d 

y*F°  -  PG 

9.  -9i 

13 

V  III 

1796.77 

300 

3d’(’F)4p  -  3d’(’F)4d 

z4D°  -  e4P 

9. 

13 

V  HI 

1797.28 

100 

3d’('G)4p  -  3d*('G)4d 

z'H"  -  PH 

II.I3 

V  II! 

1797.44 

25 

3d*i*F)4p  -  3ds(’F)4d 

z4D  e4P 

9.-9. 

13 

V  HI 

1797.63 

100 

3d,(*P)4p  -  3d,(,P)4d 

y'D"  -  g4F 

7 

9.-9. 

11.13 

v  in 

1798.15 

500 

3d’(’F)4p  -  3d,(*F)4d 

z*G  -  e4H 

%  -* 

11,13 

V  III 

1800  07 

100 

3d’(’F)4p  -  3d*(*F)5s 

zK3“  -  PF 

II. 13 

V  III 

1802.55 

300 

3d’(’F)4s  -  3d:(!P)4p 

b*F  -  x’D° 

11,13 

V  III 

1303.15 

25 

3d’(,F)4s  -  3d*(*D)4p 

b4F  -  y*D“ 

11,13 

V  III 

1804.13 

500 

3d,(,F)4p  -  3d,(,F)4ti 

z*G°  -  e4H 

•6  -‘<6 

11,13 

V  m 

1804  52 

75 

3d,(*F)4p  -  3d,(,F)5s 

zK3°  -  PF 

9.-9. 

11.13 

V  III 

1804.76 

75 

3d,(,F)4p  -  3d,(,F)4d 

z*G°  -  e*G 

9.-9. 

11,13 

V  III 

1 805  23 

150 

3d,(,F)4p  -  3d,(,F)4d 

zKr-e4H 

9.-9. 

11,13 

V  III 

1806.55 

10 

3dI(lG)4p  -  3d*(*G)4d 

x*F°  i»F 

9.  -vi 

13 

v  m 

1806.71 

25 

3d»(*F)4p  -  3d,(,F)4d 

zKj°  -  f4F 

9.  -9i 

13 

V  111 

1807.35 

50 

3d,(,F)4?  -  3d,(IP)4p 

b4F  -  y4D° 

9i-9i 

1 1 .1 3 

V  III 

1808  51 

100 

3d,(’F)4s  -  3dI(’P)4p 

b4F  y4D° 

9.-9. 

11,13 

V  III 

1809.36 

150 

3d,(’F)4p  -  3d’(’F)4d 

zV'-eKJ 

9.-9, 

1 1 ,1 3 

V  III 

1810.31 

0 

3d,(*F)4s-3dM,P)4p 

bV  -  y4D° 

7 

9.-9. 

M7.I3 

V  III 

1810  71 

250 

3d*(3F)4p  -  3dI(,F’)4d 

z*G°  e*G 

9i-9i 

II  .13 

V  III 

1812.19 

1000b 

3d*(3F)4p  -  3d3(*F)4d 

z*G°-  4H 

14  -  *9 

11.13 

V  III 

1814.95 

250 

3d3(3F)4p  -  3d*(’F)4d 

z*Gr  -  e  G 

9.  -‘9 

II  .13 

V  III 

1815.11 

50 

3d3(3F)4s  -  3d*(3P)4p 

b4F  -  y4D  ’ 

9,-94 

13 

V  III 

1815.35 

100 

3d’(‘G)4p  -  3d8('G)4d 

x’F°  -  i*F 

9,  -94 

13 

V  III 

1816.30 

150 

3d,(»F)4p-3d,(*F)4d 

z*G°  - 

9.-9, 

II, 13 

V  III 

1320.65 

250 

3d’(’F)4p  -  3d3(3F)4d 

z*G°  -  c4H 

'%-"h 

1 1 ,1 3 

V  III 

1821.99 

10 

3d* (3P) 4p  -  3d3('D)4d 

z4P°  -  PD 

9,-94 

13 

V  III 

1822.21 

15 

3d*(‘D)4p  -  3d3('D)4d 

z3P°  -  g*F 

7 

’4-94 

II.I3 

V  III 

1822.31 

25 

3d3(3F)4p-3d3(3F)4d 

z^'-eK} 

\  -94 

II, 13 

V  III 

1822  61 

50 

3d3(*D)4p  -  3d!('D)4d 

z3P°  PP 

94  94 

11.13 

V  III 

1823.57 

200d 

3d*(3F)4p  -  3d3(3F)4d 

z«G  -e^ 

9,  -  \ 

11,13 

V  III 

1824.34 

50 

3d*(3F)4p  -  3dJ(*F)4d 

z4F° - e4D 

7 

94-9. 

11,13 

V  III 

1824.88 

75 

3d3(‘D)4p  -  3d2('D)4d 

z’P”  -  PP 

9,-94 

■3 

V  III 

1325.60 

25 

3d»(,F)4p-3d3(,F)4d 

z<F°-e4D 

94  94 

I.  .13 

V  111 

1827.96 

200 

3d3(*F)4p  -  3d3(’F)4d 

z4F°  -  e4D 

94-94 

13 

V  HI 

1828.84 

500b 

3d3(3F)4p  -  3d3(’F)4d 

z4G°  -  e4H 

7 

*94-94 

M7,,3 

V  III 

1330.61 

50 

3dJ(’F)4p  -  3d3(’F)4d 

z',G"-e4G 

9,-9, 

II  13 

V  III 

1831.15 

400 

3d,(,G)4p-3d3('G)4d 

zWe’l 

9.-14 

13 

V  III 

1831.64 

400 

3d3(*F)4p  -  3d,(,F)4d 

z4G°  - 

14-14 

II.I3 

V  III 

1831.74 

15 

3d3(’F)4p  -  3d3(3F)4d 

z4F°  -  e4D 

94-94 

II, 13 

V  III 

1832.29 

25 

3d3('G)4p  -  3d*('G)4d 

z*H°  -gKj 

9,-9, 

11,13 

V  III 

1832.99 

150 

3d,(‘D)4p  -  3d,(‘D)4d 

y*F°  -  g*F 

94-94 

1 1 ,1 3 
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V  III 

- - -  . 

1920.38 

75 

3d1(3F)4p  -  3d3(3F)4d 

z4D‘  -  e4D 

84  -8h 

11,13 

V  III 

1921.24 

100 

3d3(3F)4p  -  3d3(3F)4d 

z4D’  -  e3F 

84-34 

II,  13 

V  III 

1922.98 

25 

3d3(*F)4p  -  3d*(3F)4d 

z4D‘  -  e3F 

84-84 

II  *3 

V  III 

1926.23 

25 

3d3(3P)4p  -  3d3(3P)4d 

y3p» . g3^ 

44  -84 

h 

V  III 

1926.75 

2C0 

3d3(3P)4p  -  3d3(3P)4d 

y3r  h3D 

84-84 

13 

V  III 

1928.05 

15 

3d3(3P)4p-  3d3(3P)5s 

y’P'-r'P 

44-84 

13 

V  UI 

1931.09 

250 

3d3(*P)4p-3d3(3P)4d 

x3D' - h3F 

84-34 

13 

V  GI 

1932.59 

10 

3d3(3P)4p-3d*(3P)4d 

x3D  -h‘F 

13 

V  III 

1932.82 

25 

3d3(3F)4p  -  3d3(3F)4d 

z4D°  -  e3F 

13 

v  ni 

1934.00 

300 

3d3(3P)4p  -  3d3(3P)4d 

x3D"  -h3F 

13 

V  III 

1937  17 

25 

3d3(3P)4p  -  3d3('D)4d 

z4P*  -  f*P  ? 

44-44 

11,13 

V  III 

1947.37 

20 

3d*(3P)4p  -  3d3('D)4d 

x3D°-f>D  ? 

84-84 

M24.I3 

v  ti: 

1952.00 

150 

3d3('G)4p  -  3d3('G)4d 

x3r  g*G 

34-84 

11,13 

V  III 

1967.1 1 

150 

3d3('G)4p  -  3d3(*G)4d 

x^-gKl 

84-34 

It  ,13 

V  III 

1968.37 

< 

3d3('D)4s  -  3d3(3P)4p 

c3D  -  y3P* 

84-44 

1 1 ,13 

V  III 

1990.33 

0 

3d3(3P)4s  -  3d3(3P)4p 

b«P  -  y3P° 

84-84 

11,13 

v  m 

1992.83 

100 

3d3(3F)4s  -  3d3('D)4p 

b3F  -  y3D° 

84-84 

II. 13 

V  III 

1994.57 

25 

3d3(3F)4d-3d3('G)4f 

e3F-KT 

34-8, 

11,13 

VANADIUM  IV  (V3  ),  Z  -  23 
Ground  State  ls22s22p63s23p63d2  ^2  (20  electrons) 
Ionization  Potential  376  730  cm'1,  46.707  eV 


Element 

Wavelength 

intensity 

Multiple  l 

Configuration 

Term 

J-J 

References 

V  IV 

*75.469 

30 

3d3  -  3d4p 

ga3F  -  z3F” 

3-4 

12 

V  V 

f 77.345 

3d3  -  3d4p 

ga3F  -  z3F° 

4-4 

12 

V  I" 

...8.740 

60 

3d3  -  3d4p 

,,  a3F  -  z3F° 

3-3 

12 

V  IV 

679.647 

50 

3d3- 3d4p 

ga'F  -  z3F° 

2-2 

12 

V  IV 

630.632 

40 

3d3 - 3d4p 

ga3F  -  z3F° 

4-3 

12 

V  IV 

681.145 

40 

3d3  -  3d4p 

ga3F  -  Z"F° 

3-2 

12 

V  IV 

682.455 

40 

3d3 - 3d4p 

ga’F  -  z’D’ 

3-3 

12 

V  IV 

682  923 

40 

3d3  -  3d4p 

ga3F  z3D° 

2-2 

12 

IV 

684.368 

500 

3d3  -  3d4p 

*a3F  -  z3D° 

4-3 

12 

V  IV 

684.450 

100 

3d3  -  3d4p 

ga3F  -  z3D° 

3-2 

12 

V  iV 

691.530 

3d3- 3d4p 

a'D  -  z'P° 

:-i 

12 

V  IV 

693.128 

50 

3d3 - 3d4p 

ga3F  -  z’D" 

2-2 

12 

V  IV 

699  497 

30 

3d3  -  3d4p 

a'D  -  zlF° 

2-3 

12 

V  IV 

•’02.035 

1 

3d3  -  3d4p 

a3P - z'P° 

0-1 

12 

V  IV 

711.911 

20 

3d3-3d4p 

a'D  -  z3P° 

2-1 

12 

V  IV 

722.912 

40 

id3  -  3d4p 

a3P  -  z3P° 

1-2 

12 

V  IV 

723.045 

40 

3d3-3d4p 

a3P  -  z3P° 

12 

V  IV 

723.537 

40 

3d3  -  3d4p 

a3P  -  z3P° 

12 

V  IV 

723.652 

40 

3d3  -  3d4p 

a3P  -  z3?" 

1  -  i 

12 

V  IV 

724.068 

40 

3d3 - 3d4p 

a3P  -  z3P° 

2-2 

12 

V  IV 

724.809 

5 

3d3  -  3d4p 

a3P-z3P° 

2-1 

12 

V  IV 

734.344 

20 

3d3 - 3d4p 

a'D  -  z3F° 

iol 

II 

V  IV 

737.854 

3d3  -  3d4p 

a'G  -  z'F° 

12 

V  IV 

745.165 

20 

3d3-3d4p 

a3P  -  z3F° 

RBI 

12 

V  IV 

749.641 

40 

3d3 - 3d4p 

asP  -  z3D° 

12 

V  IV 

750.110 

150 

3d3  -  3d4p 

a'D  -  z'D” 

12 

V  IV 

750.809 

40 

3d3  -  3d4p 

a3P  -  z3D° 

1-2 

12 

V  TV 

751.908 

30 

3d3 - 3d4p 

a3P  -  z3D° 

0- 1 

12 

V  IV 

752.038 

30 

3d3  -  3d4p 

a3P  -  z3D° 

7-2 

12 

V  IV 

752.568 

20 

3d3  -  3d4p 

a3P  -  z3D° 

1-1 

12 
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.-.W-aH*. 


V  IV 


V  IV 


Element 


Wavelength 


Intensity 


V  IV 

V  IV 

V  IV 

V  IV 

V  IV 


778.433 
884.146 
1071.054 
1086.382 
I0WS. 375 


0 

30 

20 

5 

2 


V  IV 

V  IV 

V  IV 

V  IV 

V  IV 


II 10.720 
1112  199 
1 1 12.436 
1127.836 
1131.255 


2 

5 

5 

20 

20 


V  IV 

V  IV 

V  IV 

V  IV 

V  IV 


1194.462 
1226  523 
1242.24S 
1243  718 
1244.287 


20 

60 

3 

10 

2 


V  IV 

1247.069 

V  IV 

1250.918 

V  IV 

1  1271  153 

V  IV 

1272.972 

V  IV 

1273.529 

V  IV 

1304  173 

V  IV 

1305  420 

V  IV 

1306.061 

V  IV 

1309.502 

V  IV 

1312.717 

30 

20 

2 

30 

10 

30 

40 

50 

10 

20 


V  IV 

1317  566 

5 

V  IV 

1321.719 

10 

V  IV 

1321.917 

10 

V  IV 

1326  666 

5 

V  IV 

1326  807 

5 

V  IV 

I  1329.288 

10 

V  IV 

1329.968 

10 

V  IV 

i  1330  355 

10 

V  IV 

1  1331 .665 

0 

V  IV 

|  1332  459 

3 

V  IV 

1334  493 

V  IV 

1339.335 

e 

V  IV 

1344.493 

0 

V  IV 

1347.030 

1 

V  IV 

1355.131 

80 

V  IV 

1356.529 

10 

V  IV 

1391 .105 

20 

V  IV 

1395.001 

60 

V  IV 

1400.416 

5 

V  IV 

1403.618 

8 

V  IV 

1408.639 

8 

V  IV 

1410  018 

8 

V  IV 

1412.686 

20 

V  IV 

1414.409 

50 

V  IV 

1414  842 

20 

V  IV 

1418.533 

30 

V  IV 

1418.921 

10 

V  IV 

1419  580 

80 

V  IV 

1422.420 

10 

V  IV 

1 

1423.719 

30 

V  IV 

1424.197 

0 

V  IV 

1424.916 

10 

V  IV 

1426.654 

100 

V  IV 

1429.114 

10 

V  IV 

1433.276 

1 

V  IV 

1434.092 

15 

V  IV 

1.434.842 

15 

V  IV 

1439  834 

1 

V  IV 

1447.120 

0 

V  IV 

1449.681 

20 

Multiple 

1  CoafigurmL'tt) 

Tcnn 

J  •  J 

References 

3d3  -  3d4p 

a*G  -  z3D° 

4-3 

12 

3d3-3d4p 

•S  z'P* 

0-1 

12 

3d4p  -  3d  5s 

z’D’-’D 

2-2 

12 

3d4p  -  3d 5s 

z‘D*-3D 

2-2 

12 

3d4p  -  3d  5s 

z3D*  ■  >D 

2-2 

12 

3d  4p  -  3d  5s 

z*D°  -  3D 

1  -  1 

12 

3d  4p  -  3d  5s 

z3D°  -  3D 

3-3 

12 

3d4p  -  3d5s 

z3D*  -  3D 

2-2 

12 

3d  4p  -  3d  5s 

z*F* - 3D 

3-2 

12 

3d4p  -  3d  5s 

z^F*  -  3D 

4  3 

12 

3d4p  -  3d 5s 

z!F*-'D 

3-2 

12 

3d4p  -  3d4d 

z'D"  -  'L> 

2-2 

12 

3d4p  -  3d4d 

7JD‘-JP 

12 

3d4p  -  3d4d 

z3D’  -  3P 

I  -0 

12 

3d4p  -  3d4d 

z3D*  -  3P 

2-2 

12 

3d  4p  -  3d  4d 

z3D°  -  3P 

2-1 

12 

3d4p  -  3d4d 

z3D°  -  3P 

3-2 

]2 

3d  4p  -  3d  4d 

z3F°  -  'D 

2-2 

12 

3d4p  -  3d4d 

z’P°  -  'S 

I  -0 

12 

3d  4p  -  3d  4d 

z'D°  -  e3F 

2-2 

12 

3d4p  -  3d4d 

z3D°-e3F 

1  -2 

12 

3d4p  -  3d4d 

z3D“  -  r *F 

2-3 

12 

3d4p  -  3d4d 

z3D“  •  e3F 

3-4 

12 

3d4p - 3d4d 

z3D°  -  e3F 

2-2 

12 

3d4p  -  3d4d 

z3D°  -  e3F 

3-3 

12 

3d4p  -  3d4d 

z3F°  -  e3F 

2-3 

12 

3d4p-id4d  * 

z3F'  e3F 

2-2 

12 

3d4p  -  3d4d 

zaF°  -t3F 

3-4 

12 

3d4p  -  3d4d 

z3F°  -  e3F 

3-3 

12 

3d4p  -  3d4d 

z3P“  3P 

1-2 

12 

3d  4p  3d  4d 

z3P°  -  3P 

2-2 

12 

3d4p  •  3d4d 

z3P°  -  3P 

1  *  1 

T2 

1 

3d4p  -  3d4d 

z3P”  -  3P 

0- 1 

12 

3d4p  -  3d4d 

z3P" - 3P 

1  -0 

12 

3d4p  -  3d4d 

z3P°  3P 

2-1 

12 

3d4p  -  3d4d 

z3F° - e3F 

4-4 

12 

3d4p  -  3d4d 

z3F°  e3F 

4  -  3 

12 

3d4p  •  3d4d 

z3P“  ■  >D 

1  -2 

12 

3d4p  -  3d4d 

z3P°  -  'D 

2-2 

12 

3d4p  -  3d4d 

z'F° - 'G 

3-4 

12 

3d4p-  3d4d 

z'D°-  >P 

2  -  1 

12 

3d  4p  -  3d  4d 

z'F°  -  'D 

3-2 

12 

3d4p  -  *d4d 

z'D°  -  >F 

2-3 

12 

3d4p  -  3d4d 

z3D°  -  eHi 

2-3 

12 

3d4p  -  3d4d 

z3D°  -  e*G 

3-4 

12 

3d4p  -  3d4d 

z3D°  3D 

1  -2 

12 

3d4p  -  3d 4d 

z3D°  3D 

2  -  3 

12 

3d  4p  -  3d  4d 

z3D°  3D 

1  -  1 

12 

3d4p  -  3d  4d 

z’F" - t*G 

2-3 

12 

3d4p  -  3d4d 

z3D°  -  3D 

2-2 

12 

3d4p  -  3d4d 

z3D”  3D 

3  -  3 

|2 

3d4p  -  3d4d 

z3D°  -  3D 

2-1 

12 

3d4p  3d4d 

z3F° - e*G 

3-4 

12 

3d4r  3d4d 

z3D°  -  3D 

3-2  i 

12 

3d4p - 3d4d 

z'P-'D 

1-2  I 

[2 

3d4p • 3d4d 

z3F°  -  3D 

2-3  ] 

[2 

3d4p  3d4d 

z3F° - e*G 

3-3  1 

[2 

3d4p  -  3d4d 

z3F°  - 

4-5  ] 

[2 

3d4p  -  3d4d 

z3F°  -  3D 

2-2  1 

[2 

3d  4p  -  3d4d 

z3F°  -  3D 

2-1  I 

12 

3d4p  -  3d4d 

z3F°  - 

4-4  ] 

[2 

3d4p - 3d4d 

z3F°  -  3D 

3-3  1 

2 

3d4p  -  3d4d 

z3F° - 3D 

3-2  1 

3d4p  -  3d4d 

z3D’  -  'F 

3-3  I 

3d4p  -  3d4d 

z3F°  -  3D 

4-3  I 

2 
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... ....  i 


V  IV 


V  V 


Hement 

Wavclcntlh 

Intensity 

Multiplet 

Coo/ifuratio!) 

Term 

1  1 

References 

V  IV 

1451  042 

30 

3d4p  -  3d4d 

z5P*  JS 

1  -  1 

12 

V  IV 

1451  4% 

IG 

3d4p  -  3d4d 

z >s 

0-1 

12 

V  IV 

1454  000 

40 

3d4p  -  3d4d 

z*P  -  »s 

2-1 

12 

V  IV 

1520.142 

60 

3d4p  -  3d4d 

z»P*  -  *D 

2-3 

12 

V  IV 

1522.493 

40 

3d4p  -  3d4d 

z’P*  -  *D 

1  -2 

12 

V  IV 

1525  756 

10 

3d4p  -  3d4d 

z^r-^D 

2-2 

12 

V  IV 

1527.223 

15 

3d4p  -  3d4d 

z*r  -  *d 

1  -  i 

K 

V  IV 

1527.721 

15 

3d4p  -  3d4d 

z»P”  -  *D 

0-1 

12 

V  IV 

1601 .915 

3d4p  -  3d4d 

z>r-*p 

I  1 

12 

V  IV 

1611.879 

80 

3d4p  -  3d4d 

z*r -!f 

3-3 

12 

V  IV 

1806  184 

80 

3d  4s  -  3d4p 

b'D-z'P” 

2-1 

12 

V  IV 

1809.854 

3d  4s  -  3d4p 

a*D  -  z*P~ 

1  -0 

12 

V  IV 

1810  566 

3d  4s  -  3d4p 

a*D  -  z*P" 

1-1 

12 

V  IV 

1813.050 

3d  4s  -  3d4p 

a’D  -  z*P" 

2-2 

12 

V  IV 

1817.676 

3d4i  *  3d4p 

a’D  -  zJP" 

2-1 

12 

V  IV 

1825  836 

3d4s  -  3d4p 

a*D  -  zJP” 

3-2 

12 

V  IV 

1861.558 

3d  4s  -  3d4p 

b'D-z^" 

2-3 

12 

V  IV 

1939  065 

3d4s - 3d4p 

a*D  -  z’F° 

3-4 

12 

V  IV 

1946  772 

5 

3d4s  -  3d4p 

b'D-z*F 

2-2 

12 

V  IV 

1951  432 

3d4s  -  3d4p 

a’D  -  z»P 

2-3 

12 

V  IV 

1963  103 

3d4s  -  3d4p 

a>D  -  z*F° 

1  2 

12 

V  IV 

1966  244 

3d4s  -  3d4p 

aJD  -  zJF 

3-3 

12 

V  IV 

1971  471 

40 

3d4s  -  3d4p 

a’D  -  zJF° 

2-2 

12 

V  IV 

1982.422 

15 

3d4s - 3d4p 

a’D-z’D" 

2-3 

12 

V  IV 

1990  712 

3d4s  •  3d4p 

a3D  zJD° 

1-2 

12 

V  IV 

1997.722 

3d4s  -  3d4p 

a>D  -  z>D” 

3-3 

12 

V  IV 

1999.320 

200 

3d4s  -  3d4p 

a3D  z*I) 

2-2 

12 

VANADIUM  V  (V4+),  Z  =  23 
Ground  State  ls22s22p63s23p63d  2D3/2  (19  electrons) 
Ionization  Potential  [526  100]  cm'1;  [65.23]  eV 


Element 

Wavelength 

■  nUnsity 

Mulliplet 

Configuration 

Term 

J-J 

References 

V  V 

224.90 

30 

3p'3d  3p53d2 

?*D  -  2D" 

\  -Vt 

Gl.Fll 

V  V 

225  48 

3p«3d  -  3p53  Is 

Vt-Vt 

Gl.Fll 

V  V 

3p*  3d  -  3p53d2 

*2D  -  *F’ 

Vt-Vt 

Gl.Fil 

V  V 

252.40 

3p‘3d  -  3p53d2 

r“D  2F° 

Vt  -Vt 

Gl.Fll 

V  V 

286  36 

3d  -4f 

8sn-»F" 

Vt  -*r 

G6 

V  V 

286  88 

3d  -  4f 

x2n  -  *f° 

V,  -Vt 

G6 

V  V 

48!  657 

2 

3d  -4p 

- 2P° 

Vt-Vt 

G6,G7 

V  V 

483.099 

2.5 

3d  -  4p 

- 2P° 

Vt-Vt 

G6,G7 

V  V 

484,621 

3d  -  4p 

g2D  -  2P° 

Vt  -Vt 

G6,G7 

V  V 

506.11 

4p  -  6s 

*P° . jS 

'ft  -  Vt 

G6 

V  V 

509  38 

4p  -  6s 

2P°  -  2S 

Vt-Vt 

G6 

V  V 

8?.C.86o 

15 

4p  -  5s 

jp„  jS 

Vt  -Vt 

12 

V  V 

82«.483 

4p  -  5s 

ap» . ,s 

Vt  -  Vt 

12 

V  V 

1142.741 

40 

4p  -  4d 

3p- . 2p 

'h-Vt 

12 

V  V 

1  157.577 

50 

4p  *  4d 

2P°  -  3D 

% -Vt 

12 

V  V 

1159.520 

10 

4p  -  4d 

V"  -  -D 

Vt  -  Vt 

12 

V  V 

1680  199 

4s  -  4p 

2S  -  2P° 

Vt  -Vt 

12 

V  V 

1716  722 

4s  -  4p 

2S  -  2P° 

Vi-Vt 

12 

V  V 

1811,388 

40h 

4d  -  4f 

2D  -  *F° 

12 
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. ■ 


V  VI 


VANADIUM  VI  (Vs+),  Z  -  23 
Ground  State  ls*2si2p,3s*3ps  ’So  (18  electrons) 
Ionization  Potential  1  033  400  cm-1;  128.12  eV 


V  VII 


Element 

W/aveleogtb 

Intensity 

Multiple: 

CofuicuralxH! 

Term 

m 

Reference. 

V  VI 

117.7 

60 

3p*-3p»(‘P*)5d 

*'S -%!*]• 

0-1 

F23 

V  VI 

118.7 

70 

3p*-3pM*P*)M 

0-1 

F23 

V  VI 

119.3 

60 

3p*-  3p*(*P*)5d 

*‘S- %!■>(,]• 

0-1 

F23 

V  VI 

128.382 

100 

3p*  -  3p‘(,P*)5» 

«‘S  -  %{%)• 

0- 1 

K27.M22 

V  VI 

129.574 

200 

3p‘-3p*(*P*)5s 

g'S  -%[*]• 

0-1 

K27.M22 

V  VI 

138  26 

60 

3p*-3p‘(,P*)4d 

g's-i'h.^r 

0  1 

Al 

V  VI 

139.55 

70 

3p*-  3p‘(*P*)4d 

g'S -(%,%)“ 

0- 1 

Al 

V  VI 

179.323 

ICOO 

3p4  -  3p‘(*P°)4$ 

^■s 

0  1 

K27.M22 

V  VI 

182.050 

750 

3p*  -  3p‘(*P*)4s 

0-  1 

K27.M22 

V  VI 

213  04 

20 

3p*3d  -  3p*4f 

*P*-*D 

0-1 

Wl 

V  VI 

213.32 

30 

3ps3d  -  3p‘4f 

*P*  -  *D 

1  -2 

Wl 

V  VI 

213.61 

10 

3p*3d  -  3p‘4f 

*P*-»D 

1  -1 

Wl 

V  VI 

213.87 

3p‘3d  -  3p‘4f 

=P»->D 

2-3 

Wl 

V  VI 

2H  50 

10 

3p*3d  -  3p‘4f 

*P*  -  *D 

2-2 

Wl 

V  VI 

218.09 

90 

3p‘3d-3p‘4f 

»r  hj 

4-5 

Wl 

V  VI 

218.64 

60 

3ps3d  -  3p‘4f 

*F* -*G 

3-4 

Wl 

V  VI 

219.00 

30 

3p‘3d-3p‘4f 

*F*  H3 

2-3 

Wl 

V  VI 

223.30 

100 

3p»3d-3p‘4f 

*D°  -  'F 

2-3 

Wl 

V  VI 

224.50 

900 

3p*  -  3p*(*P°)3d 

g's-'r 

■IaM 

Gl.Fll 

V  VI 

224.59 

90 

3p‘3d  -  3p54f 

*D°  -  *F 

2-3 

Wl 

V  VI 

225.90 

70 

3p*3d  -  3p‘4f 

•F-*F 

3  4 

Wl 

V  VI 

226.66 

60 

3p‘3d-3p»4f 

*D*  -  'G 

3-4 

Wl 

VANADIUM  VII  (V6+),  Z  =  23 
Ground  State  ls22s22p63s23ps  2P^2  (17  electrons) 
Ionization  Potential  1  211  200  cm1;  150.17  eV 


Eleraeot 

Wavelength 

Intensity 

Mulliplet 

Configuration 

Term 

S  i 

References 

V  VII 

108.3 

3p*-  3p4('D)5s 

g*P“  -  *D 

9.-9. 

F23 

V  VII 

117.2 

150 

3p*-  3p4('S)4d 

g*P°  -  *D 

9.-94 

F23 

V  VII 

121.80 

3p5  -  3p4(‘D)4d 

g»P°  »D 

9.  -9. 

F23 

V  VII 

121.93 

300 

3ps  -  3p4('D)4d 

XJP°  ’D 

9.-9. 

F23 

V  VII 

122.56 

250 

3p5  -  3p4('D)4d 

g»P”  »P 

9.  -94 

F23 

V  VII 

122.95 

200 

3ps-3p4MD)4d 

g*P°  -  *D 

9.-94 

F23 

V  VII 

123.13 

3p5  -  3p4('D)4d 

s’P’-’S 

94  -  V. 

F23 

V  VII 

123.72 

3p5  -  3p4('D)4d 

8*p° - *r 

9.  -94 

F23 

V  VII 

124.30 

3p5  -  3p4('D)4d 

g*r-*s 

9.-9. 

F23 

V  VII 

125.19 

3p*-3p4(*P)4d 

g>r-»F 

9.-9. 

F23 

V  VII 

125.62 

3p5  -  3p4(3P)4d 

J’f’-F 

94-94 

F23 

V  VII 

125.87 

3p»-3p4(*P)4d 

g*P’  -  *D 

94-94 

F23 

V  VII 

125.98 

400 

3p5  -  3p4(*P)4d 

g»P'  -  *D 

9.-9. 

F?3 

V  VII 

127.11 

200 

3ps  -  3p4(*P)4d 

g*P°  -  *D 

9.  -  94 

F23 

V  Vll 

148.903 

300 

3p5  -  3p4(*S)4s 

8*P° - *S 

9.-9. 

E20 

V  VII 

1 50.625 

200 

2p5  -  3p4('S)4s 

9 i-'h 

E20 

V  VII 

700 

3p5  -  3p4('D)4s 

k’P'-’D 

9.-9. 

E20 

V  VII 

158  467 

3p5  -  3p4('D)4s 

8*P0,D 

■4-9. 

E20 

V  VII 

159.855 

3p5  -  3p4(*P)4s 

**P°-*P 

9.-9. 

E20 

V  VII 

161.122 

3P*  ■  3p4(’P)  Is 

tf’P’-’P 

9.-9. 

E70 

340 


V  VII 


V  VIII 


Element 

Wavelength 

In  tensity 

MuUip&et 

Configuration 

Term 

J  -  J 

References 

V  VII 

161.836 

3p‘  -  3p*(»P)4. 

E20 

V  VII 

163.135 

3p*-3p4(3P)4 

Vi  -* 

E20 

V  VII 

163.182 

3p*  -  3p4(*P)4j 

E20 

V  VII 

164.302 

3p*  -  3p4(3P)4s 

is-  /* 

E20 

V  VII 

164.523 

50 

3p*  -  3p4(3P)4s 

1*2 

Vi  -Vi 

E20 

V  VII 

22!  95 

3p*  -  3o4(*D)3d 

1 

*  -* 

F13.F11 

V  VII 

225  1  6 

3p‘  -  3p4('D)3d 

Vi  -% 

FI3.FII 

V  VII 

225.79 

3p‘  -  3p4(‘D)3d 

■J  w%3£.m 

Vi  -Vi 

FI3.F1 1 

V  VII 

227.88 

3p‘  -  3p4('D)3d 

g*p*3p 

Vi  -  Vi 

FI3.FI  1 

V  VII 

229.38 

3p*  -  3p4(*D)3d 

?»p*  -  »p 

Vi  -Vi 

F53.F1 1 

V  VII 

231 .99 

300 

3p‘-3p4(>D)3d 

?»p* - »p 

Vi  -Vi 

Fl3.Fl  1 

V  VII 

233.47 

700 

3p*  -  3p4('D)3d 

?»p* - »p 

Vi  -Vi 

FI3.FII 

V  VII 

237.50 

300 

3p‘-3p4('D)3d 

g3P* • 3s 

Vi-9. 

Fl3.Fl 

V  VII 

241  91 

200 

3p*  -  3p4('D)3d 

«*p*-*s 

v.  -  Vi 

Fl3.Fl  1 

V  VII 

mw' 

3s3 3p*-  3s  3p* 

g3P°  -  3S 

Vi  -Vi 

K23 

V  VII 

m 

3$s3p*  -  3s  3p* 

g3P°  -  3S 

Vi  -Vi 

K23 

VANADIUM  VIII  (V7+),  Z  =  23 
Ground  Slate  ls22s22p*3s23p4  3P2  (16  electrons) 
Ionization  Potential  1  401  000  cm1;  173.7  eV 


Element 

Wavelength 

Intensity 

Multipkt 

Configuration 

Term 

l-i 

References 

\  VIII 

135.751 

200 

3p4-3p3<3P°)4s 

g3P  -  3P° 

2-2 

EI9 

V  VIII 

I36.C78 

100 

3p*  -  3p3(3F’)4s 

gap.sp" 

2-1 

E19 

V  VIII 

136.807 

120 

3p4  -  3ps(3P“)4s 

g3P  3P° 

1-2 

EI9 

V  VIII 

137.194 

50 

3p4  -  3pa(’P°)4s 

g3P-3P° 

l-l 

K19 

V  VIII 

137.316 

100 

3p4  -  3p’(’P°)4s 

g3P  -  3P° 

1  -0 

EI9 

V  VIII 

137.491 

120 

3p4-  3pJ(aP°)4s 

g3  P-3P° 

0-1 

F.19 

V  VIII 

139  188 

50 

3p4  -  3p3(3P  )4s 

i-’P-’D" 

2-2 

E19 

V  VIII 

139  730 

200 

3P4  -  3ps(3P°)4s 

lD  -  >F 

2  1 

E19 

V  VIII 

140.451 

600 

3p4  -  3p3(3D°)4s 

g3F  •  3D° 

2-3 

EI9 

V  VIII 

140.665 

200 

3p4-  3p3(3D°)4s 

g*P  -  3D° 

2-2 

F.19 

V  VIII 

140.934 

50 

3p4  -  3p3(3P°)4s 

■  D-’P’ 

2-2 

K19 

V  VIII 

141.864 

200 

3p4  3p3(3D°)4s 

g3P  -  3D° 

1  -2 

El9 

V  VIII 

141.924 

100 

3p4  -  3p3(3D°)4s 

g3P-3D° 

1  1 

E19 

V  VIII 

142.247 

100 

3p4  -  3p3(3D°)4s 

g3P  -  3D° 

0-1 

E19 

V  VIII 

144.653 

600 

3p4  -  3p3(’D°14s 

'D-’D- 

2-2 

F.19 

V  VIII 

145.507 

400 

3p4  -  3p3(4S°)4s 

ft-3P  -  3S° 

2-1 

E19 

V  VIII 

146.613 

180 

3p4  -  3p3(JP“)4s 

>s-‘p° 

0-  1 

EI9 

V  VIII 

146.789 

200 

3p4  -  3p3(4S°)4s 

k3p  -  5s° 

1  1 

E19 

V  VIII 

147.126 

100 

3p4  -  3p3(4S°)4s 

(?SP  -  js° 

0-  1 

E19 

V  VIII 

228  1 5 

3p4  -  3p3(3P°)3d 

g3P  -  3D° 

2-2 

Gl 

V  VIII 

228  67 

400 

3p4  -  3p3(3P°)3d 

■D-'F” 

2-3 

Gl.Fll 

V  VIII 

230.00 

3p4  -  3p3(3P’)3d 

g3P - 3D° 

1-1 

Gl 

V  VIII 

230. i 2 

500 

3p4  -  3p3(3P°)3d 

g3P  -  3D° 

2-3 

Gl.Fll 

V  VIII 

230.82 

200 

3p4  -  3p’(3P')3d 

g3P  -  3D° 

0- 1 

Gl.Fll 

V  VIII 

231  33 

3p4  -  3p3(3F)3d 

g3P  -  3D° 

: -2 

Gl 

V  VIII 

236.0! 

300 

3p4-3p3(3F)3d 

■D-’D” 

2-2 

Fl3.Fl  l 

V  VIII 

240,22 

300 

3p4  -  3p3(3F’)3d 

g3P  -  3P° 

2-2 

Fn.Fn 

V  VIII 

243.69 

100 

3p4  -  3p3(3P°)3d 

g3P  -  3P° 

1-2 

FI3.FII 

V  VIII 

398.26 

3s3  3p4  -  3s  3p5 

>D->P° 

2-1 

F4 

V  VIII 

449.74 

3s3 3p4 -  3s  3p5 

*3P  -  SP° 

2-1 

F4 

H  He  Li  Be  B  C  N  O  F  Ne  Ns  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Gs  Ge  As  Se  Br  Kr 
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V  VIII 


V  IX 


Element 

Wavelength 

Intensity 

Unity  let 

Configuration 

Tern 

J  -  J 

t’eiereocet 

V  VIII 

457.0 

3s*3p4  -  3»3p‘ 

g*p  -  sp* 

IRS 

K< 

V  VIII 

459.82 

3»33p4  -  3s3ps 

g*p  -  *p* 

2-2 

F4 

V  VIII 

462.11 

3s*  3p4  -  3i3p* 

g' p-sp* 

1-1 

F4 

V  VIII 

465  55 

3«*3p4-3s3p* 

f*p-  *p* 

0-1 

F4 

V  VIII 

472.91 

3a*3p4-3s3p* 

**p-»p* 

1  -2 

F2 

V  VIII 

1830.6 

f 

3p4-3p4 

g*P-’S 

1  -0 

S2S 

VANADIUM  IX  Z  =  23 

Ground  State  ls*2s*2p*3sa3p3  4SS,i  (15  electrons) 
Ionization  Potential  [1  645  000]  cm-1;  [204]  eV 


Element 

Wavelength 

Intensity 

Multipkt 

Configuration 

Term 

J  -  J 

References 

V  IX 

125.420 

3p3  -  3p*(’P)4j 

g4S°  4P 

Vi -Vi 

K22 

V  IX 

126.152 

3p3-3p*(3P)4s 

*•&"  4P 

39  -Vi 

K22 

V  IX 

126.732 

3p3-3p3(3P)4a 

g*  ’  -4P 

Vi  -Vi 

K22 

V  IX 

126.765 

3p3-3p3(’D)4j 

Vi  -Vi 

K22 

V  IX 

3p3-3p‘('D)4a 

*D’’  -  ‘D 

Vi  -Vi 

K22 

V  IX 

127.068 

3pJ-3p‘('r>)4s 

«D°  -  *D 

Vi  -Vi 

K22 

V  IX 

235.72 

400 

3p*  -  3p*(’D)3d 

3D°  -  *F 

Vi  -3i 

Gl.Fll 

V  IX 

237.66 

3p*  -  3p,(,P)3d 

«P-‘P 

Vi  -  Vi- 

F7 

V  IX 

240.30 

3p3  -  3p*(3P)3d 

.p-.ip 

Vi  -Vi 

F7 

V  IX 

243.58 

3p»-3p‘(iP)3d 

*4S°  4P 

Vi -Vi 

Fl7 

V  IX 

244.46 

100 

3p,-3p»(»P)3d 

g4S°  -  4P 

Vi  -  Vi 

Fl7.Fl  l 

V  IX 

244.89 

3p*  -  3p!(3P)3d 

84S°-‘P 

Vi  -Vi 

F17 

V  IX 

247.70 

3p3  -  3p*(’D)3d 

’D--‘D 

Vi -Vi 

F7 

V  IX 

248  91 

3p3  -  3p,(’D)3d 

*D°  -  3D 

Vi  -Vi 

F7 

V  IX 

251  6! 

3p*  -  3p*(’D)3d 

3r  3p 

Vi  -Vi 

F7 

V  IX 

252.96 

3p3-3p»(>D)3d 

*p° . «p 

Vi -Vi 

F7 

V  IX 

253.90 

3p3  -  3p*('D)3d 

3P° . ip 

Vi  -Vi 

F7 

V  IX 

270.38 

3p3  -  3p*(,P)3d 

3d°  -  3r< 

Vi  -  Vi 

F7 

V  IX 

276.08 

3p3-3p»(3P)3d 

3D°  *D 

Vi  -Vi 

F7 

V  IX 

364  18 

3s1 3p*  -  3s 3p4 

>n°-3P 

Vi  -Vi 

F2 

V  IX 

371 .38 

3e*  3p3  -  3s  3p4 

*D°  -  *P 

Vi  -Vi 

F2 

V  IX 

433.97 

3s,3p5  -  3s3p4 

*D°  -  *D 

Vi  -Vi 

F2 

V  IX 

435.80 

3s,3ps  -  3s  3p4 

3D°  -  3D 

Vi  -Vi 

F2 

V  IX 

453.33 

3s1 3p3  -  3s  3p* 

g4S° - 4P 

Vi  -Vi 

F4 

v  :x 

456.96 

3s«3p3-3s3p4 

g4 S°-‘P 

Vi  -Vi 

F4 

V  IX 

467.19 

3s,3p3-3s3p4 

S4S°-4P 

Vi  -Vi 

F4 

V  IX 

....  . . — 

1633.3 

f 

3p* - 3p3 

g*S° - *P° 

Vi  -Vi 

S28 

V  X  V  XI 


VANADIUM  X  (V»+),  Z  =  23 
Ground  State  ls*2s*2p*3s*3p*  *P0  (14  electrons) 
Jcnization  Potential  [1  855  100]  [230]  eV 


F.kutenc 

Wavekngth 

Intensity 

Multiple! 

Configuration 

Term 

m 

References 

V  X 

245.35 

100 

3p*-3p3d 

*D-  *F* 

2-3 

F17.F11 

V  X 

252.17 

100 

3p*  -  3p3d 

g*P  -  *D* 

1  -2 

F17.F1I 

V  X 

253.53 

3p*-3p3d 

g*P  -  *D’ 

1-1 

rl# 

V  X 

255.24 

3p*-3p3d 

g*F  -  *D* 

2-3 

F17 

V  X 

255.54 

3p*  -3p3d 

g*P-»  P* 

0-1 

F7 

V  X 

255. V 

3p*-3p3d 

r*P  -  *D* 

2-2 

Ft, 

V  X 

257.00 

3p*  -  3p'd 

g*P-*P" 

1  -0 

F/ 

V  X 

258.28 

3p*  -  3p3d 

gsp.sp- 

1-1 

F7 

V  X 

26C.93 

3p*  -  3p3d 

■S  -  >P' 

0-1 

F7 

V  X 

262.04 

3|4  -  3p3d 

S*P-*P“ 

1-2 

F7 

V  X 

265.70 

3p*-3p3d 

2-2 

F7 

V  X 

308  90 

3s1 3p*  -  3s  3p* 

1-1 

F4 

V  X 

314.00 

3s13p’ -3s3p* 

2-1 

F4 

V  X 

322.74 

3s1 3p*  -  3s  3p* 

2-1 

K8 

V  X 

364.18 

3s*3p*-3s3p* 

0-1 

F4 

V  X 

393.16 

3s13p*-3s3p* 

0-1 

K8 

V  X 

399.74 

3s*3p1-3s3pJ 

1-1 

F4 

V  X 

405.15 

3sJ3p*  -  3s3ps 

2-2 

F7 

V  X 

408.38 

3s‘3p1-3s3p‘ 

«*p  -  *p* 

2-2 

F2 

V  X 

457.29 

3s1 3p*  -3s3p* 

0-1 

F4 

V  X 

461  (V 

3s*  3f  *  -  3s  3p* 

1-2 

F4 

V  X 

470.25 

3s13j‘-3s3pJ 

ft  ! 

2-3 

F4 

V  X 

1573.1 

f 

3p* - 3p‘ 

mtm 

1-0 

S28 

VANADIUM  XI  (V10+),  Z  -  23 
Ground  State  ls22s22p83s23p  2Pi/2  (13  electrons) 
Ionization  Potential  2  057  100  cm"1;  255.04  eV 


Element 

Wavekngth 

1  Intensity 

Multiple! 

Configuration 

Term 

j -i 

References 

V  XI 

87.166 

600 

3p  -  4d 

g*P’-*D 

Vt  -ft 

E18 

V  XI 

87.868 

3p  -  4d 

g*  P° - *D 

ft -ft 

E18 

V  XI 

104.74 

3s  3p*  -  3s  3f  4s 

‘P  .  4p° 

ft -ft 

F10 

V  XI 

105.08 

3s  3p*  -  3s3p4s 

sp.sp- 

Vt-ft 

F10 

V  XI 

105.34 

3s  3p* - 3s3p4s 

4P-4P° 

ft -ft 

F10 

V  XI 

106.00 

3s  3p*  -  3s3p4s 

4P  -  4p° 

ft-ft 

F10 

V  XI 

106.42 

3p  -4s 

g’P-’-’S 

Vt-Vt 

F10 

V  XI 

107.57 

3p  -  4s 

g*P”-*S 

ft -Vx 

F10 

V  XI 

112.34 

3s3p3d  -  3s3p4f 

4F°-4G 

ft-% 

FlO 

V  XI 

112.63 

3s3p3d  -  3s  3p4f 

4F»-Ki 

ft -% 

FlO 

V  XI 

1 12.76 

3s3p3d  -  3s3p4f 

4F  -4G 

7/t-ft 

FlO 

V  XI 

119.28 

3d  -  4f 

*D  -  *F° 

ft -'ft 

FlO 

V  XI 

119.36 

3d  -  4f 

*D  -  *F° 

ft-ft 

Fit. 

V  XI 

265  31 

3p  -  3d 

-  »D 

Vt-ft 

Gl 

V  XI 

271.75 

3p  •  3d 

ft -ft 

Gl 

V  XI 

320.60 

3s*3p  ■  3s3p* 

Ssp" . iP 

Vt -ft 

F4 

V  XI 

325 .97 

3s*3p-3s3p= 

g‘P°  -  *P 

Vt-Vt 

F4 

V  XI 

330.94 

3s*3p-3s3p* 

g’P’-’P 

ft -ft 

F4 

V  XI 

336.68 

3s*3p-3s3p1 

g*P°->? 

ft  ■  Vt 

F4 

V  XI 

346.11 

3s*3p  -  3s 3p* 

g*r  -  *s 

Vt-Vt 

F4 

V  XI 


Element 

V  xn 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  xii 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 

V  x;: 

V  XII 

V  XII 

V  XII 

V  XII 

V  XII 
v  XII 

V  XII 

V  XII 

V  XII 

v  XII 

V  XII 

V  XII 

V  XII 

v  xn 

V  XII 

V  XII 
v  XII 

V  XII 
v  XII 


Gvound  State  ls’2s’2p«3s*  »S0  (12  electrons) 
Ionization  Potential  2  486  300  cm  »;  308.25  eV 


v  XII 
v  XII 

V  XII 

V  XII 

V  Xii 


104.45 
104.58 

104.66 
105.49 
106.781 
106.820 
IC6.885 

1 0^.25 
107.83 
>08.93 
113.39 
113.78 

283.28 
288.69 
29-7.77 
301 .50 
321.9 

343.12 

355.11 
373.20 
380.87 
383.63 

385.54 

392.60 

396.61 
399.76 

411.12 

476.85 
488.53 
499  41 
521  10  ■> 

577.93  ■> 


Wivelength 

Inter 

61.455 

50 

61.717 

10G 

76  307 

30C 

76.960 

50 

80.896 

100 

81 .077 

200 

81  098 

50 

81.513 

400 

81 .550 

50 

87.36 

97.642 

50 

97.938 

200 

98.630 

300 

200 

300 

400 


Configuratit'.i 

3s  3p  3s 5d 
3s 3p  -  3s 5d 
3s*-3s4p 
3s  3d  -  3s  5f 
3s  3p  -  3s  4d 

3s 3p  -  3s 4d 
3s3p-3s4d 
3s 3p  -  3s4d 
3s  3p  -  3s  4d 
3s  3p  -3s  4d 

3s3p  - 3s4s 
3s3p - 3s4s 
3s 3p  -  3s4s 
3p3d  -  3p4f 
3p3d  -  3p4f 

3p3d  -  3p4f 
3p3d  3p4f 
3s  3d  -  3s4f 
3s  3d  -  3s 4f 
3s  3d  -  3s  4f 

3p3d  -  3p4f 
3p.3d  -  3p4f 
3p3d  -  3p4f 
3p3d  -  3p4f 
3p3d - 3p4f 

3s3p - 3s3d 
3s  3p  -  3s  3d 
3p2  -  3p3d 
3p2  -  3p3d 
3p2  -  3p3d 

3p2  -  3p3d 
3s2  -  3s 3p 
3s3p-3p2 
3s 3p  -  3p2 
3s 3p  -  3p2 

3s 3p  -  3p2 
3s3p  -  3p2 
3s  3p-  3p2 
3s  3d  -  3p3d 
3s  3p  -  3p2 

3s  3d  -  3p3d 
3s  3d  -  3p3d 
3s3d  -  3p3d 
3s2 -  3s  3p 
3 i 3p  -  3p2 


Tent, 

3P° .  aD 
3?’  -  •11) 
*'S-'P° 
3D  -  3F° 
3p° - 3D 

sp  -  »n 

3P°  -  3D 
3P° - 3D 

3p° - 3n 

>p“. iD 

3P°  ■  3S 
3P° - 3S 
3P° - 3S 
3F° - 3G 
3F" - 3G 

3F°-3fJ 
,D°-3F 
3D  -  3F° 
3D  3F° 
3D  -  3F° 

3P  -  3D 
3D°  -  3D 
3D"  3F 
>P°-  >D 
>F° -  <G 

3P° - 3D 
3P°  3D 
3P  3D° 
3P  -  3P° 

>D  -  >D° 

iS-ip« 

g'S-'P” 
3P” . 3p 

3P°  .  3p 
3i>u  -  3P 

3P°  -  3p 
3p  3p 
3p°  .  3p 

3D  -  3I)° 
■P'-'S 

30-3| 

3D  3F° 

3D  3Fo 

g'-s  3P“ 

‘P" - ’D 


J  -  J 

References 

1-2 

Fig 

2-3 

f:i8 

0-1 

F.I8 

3-4 

f:i8 

0-  1 

H 1 8 

1-2 

El8 

1-1 

f;i8 

2-3 

El8 

2-2 

EI8 

1  -2 

FlO 

0-1 

f:i8 

1  -  1 

f:i8 

2-1 

f:i8 

4-5 

FlO 

2-3 

FlO 

3-4 

FlO 

2-3 

FlO 

1  -2 

F;i8 

2-3 

f:i8 

3-4 

FI8 

0-  1 

FlO 

3-3 

FlO 

3-4 

FlO 

1  -2 

no 

3-4 

FlO 

1  -2 

F4 

2-3 

F4 

2-3 

F4 

2  2 

F4 

2-2 

F4 

0  1 

F4 

0-1 

F22 

1  -2 

?22 

0-  1 

"22 

2-2 

F22 

1-1 

c22 

1  0 

"22 

2-1  1 

722 

3-3  1 

;4 

1  -0  f 

*4 

3  4  F 

4 

2-3  F 

4 

1-2  F 

4 

0-1  K 

8 

1-2  K 

8 
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V  XII 


V  Xffl 


Element 

Wavelength 

Intensity 

Multiple! 

Coafi(untioa 

Tens 

m 

References 

V  XU 

609.24 

3s 3p  -  3s  3d 

•P* -  'D 

1  -2 

F4 

VANADIUM  XIII  (V12+),  Z  =  23 
Ground  State  ls22s22p63s  2Si/a  (11  electrons) 
Ionization  Potential  2  712  250  cm'1;  336.267  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

m 

References 

V  XIII 

23.678 

0 

F27 

V  XIII 

23.% 

20 

F27 

V  XIII 

24.083 

20 

F27 

V  XIII 

24.202 

-A 

2p‘3s  -  2p*3ss 

g*  s  -  5P° 

■A  -Vi 

F27 

V  XIII 

24.330 

30 

*-'->7 

V  XIII 

24.440 

0 

F27 

V  XIII 

24.517 

-A 

2o*?s  2ps3s* 

?*S-*P° 

Vi  -Vi 

F27 

V  XIII 

24  654 

0 

F27 

V  XIII 

24.758 

0 

F27 

V  XIII 

52.870 

!  -  5p 

g*S-'-P° 

Vi  -Vi 

P.16 

V  XIII 

52.928 

3s  -  5p 

g*S  -  *P° 

Vi-Vi 

P16 

V  XIII 

58.116 

3p  -  5d 

*P° - *D 

‘A  -Vi 

EI6 

V  XIII 

58.482 

3p  -  5d 

JP°-*D 

Vi-Vi 

EI5 

V  XIII 

70.262 

3d  -  5f 

*D  -  *F” 

Vi-Vi 

G16 

V  XIII 

70.323 

3d  -  5f 

*D-*F” 

Vi-Vi 

F.16 

V  XIII 

71 .799 

3s -4p 

g*S  -  *P° 

Vi-Vi 

E16 

V  XIII 

72.025 

3s  -4p 

g'  s-*p° 

Vi-Vi 

E16 

V  XIII 

78.101 

3p-4d 

«r-*D 

Vi-Vi 

E16 

V  XIII 

78.746 

3p-4d 

*P°  -  *D 

Vi-Vi 

E16 

V  XIII 

78.783 

3p-4d 

■P"-*D 

Vi-Vi 

E16 

V  XIII 

93.025 

3p-4s 

*P“  is 

Vi-Vi 

E16 

V  XIII 

93.994 

3p  -  4s 

*P”-*S 

Vi-Vi 

E16 

V  XIII 

99.523 

3d  -4f 

*D  5F“ 

Vi-Vi 

E16 

V  XIII 

99.625 

2d  -  4f 

iD  -  *F° 

Vi-Vi 

E16 

V  XIII 

118.08 

3d  -4p 

*D  -  *P0 

Vi  -Vi 

FlO 

V  XIII 

118.50 

3d  -  4p 

>D  -  ip° 

Vi-Vi 

F10 

V  XIII 

313.38 

3p  -  3d 

ip*  .«D 

Vi-Vi 

F22 

V  XIII 

323.23 

3p  -  3d 

*P°  -  *D 

Vi-Vi 

F22 

V  XIII 

324.58 

3p  -  3d 

>P°  -  *D 

Vi-Vi 

F22 

V  XIII 

422.81 

3s -3p 

£*S  -  ’P° 

Vi-Vi 

F22 

V  XIII 

443.48 

3s  -  3p 

g*S  -  *P° 

Vi-Vi 

F22 

345 


iLi^^aya-biwrfc.i 


V  XIV 


VANADIUM  XIV  (V1J+),  Z  =  23 
Ground  State  ls*2s*2p*  ‘So  (10  electrons) 
Ionization  Potential  7  223  500  cm'1;  895.58  eV 


V  XV 


1 

I 


Element 

W«vefcn£<h 

Intensity 

Multiple! 

Configuration 

Term 

References 

V  XIV 

15.748 

100 

2p* - 2p‘5d 

g'S-*D' 

0-1 

F24 

V  XIV 

16.939 

MX) 

2p* - 2p‘4d 

g'S-'r 

0-1 

F24 

V  XIV 

17.094 

400 

2p*  -  2p‘4d 

g'S  -  *D" 

0-1 

F24 

V  XIV 

17.26 

200 

2p*  -  2p54d 

g'S-*!*)* 

0-1 

F8 

V  XIV 

17.575 

100 

2p*  -  2p*4s 

g's-'r 

0-1 

F24 

V  XIV 

17.754 

100 

2p# - 2p*4s 

*‘S-*P 

0-  s 

F24 

V  XIV 

18.782 

700 

1 

2s’2p* - 2s2p*3p 

g's-'r 

0-1 

F24 

V  XIV 

18.870 

300 

2s,2p‘-2s2p*3p 

g‘s-*r 

0-  I 

F24 

V  XIV 

20  716 

2p‘-2p*3d 

g‘  s-*[%r 

0-1 

E26.M22 

V  XIV 

21  018 

2p‘-2p‘3d 

*‘S -%[%]• 

0-1 

E25.M22 

V  XIV 

21.294 

1000 

2p*  -  2p‘3d 

n-i 

F24 

V  XIV 

23.490 

2p* - 2p‘3s 

^‘S  - 

0-1 

F.26.M22 

V  XIV 

23.794 

2p* - 2p53s 

| 

I 

*is-%i%r 

0-1 

E26.M22 

VANADIUM  XV  (V14+),  Z  =  23 
Ground  State  ls*2s22p5  2PS/2  (9  electrons) 
Ionization  Potential  7  856  200  cm'1;  974.02  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

}  } 

References 

V  XV 

15.87 

2p‘-2p44d 

F5 

V  XV 

19.04 

40 

2p5-2p4(‘S)3d 

g’P°  -  ’D 

CIO 

V  XV 

19.21 

60 

2p5  -  2p4(‘S)3d 

g*P°-»D 

v.-% 

CIO 

V  XV 

19.38 

80 

2p‘  -  2p4(‘D)3d 

«*f°-*p 

CIO 

V  XV 

19.45 

60 

2ps-2p4(,D)3d 

%- Vi 

CIO 

V  XV 

19.53 

70 

2ps-  2p4('P)3d 

g>P”->D 

CIO 

V  XV 

19.66 

60b 

2p5  -  2p4(4P)3d 

gJP°  -  JD 

CIO 

V  XV 

19.69 

2pa-2p4(‘D)3d 

g1 P° - JS  7 

Vi  -Vt 

CIO 

V  XV 

19.74 

10 

2p5  -  2p4(*P)3d 

gJP° - *D 

CIO 

V  XV 

19.79 

30 

2p5-  2p4(’P)3d 

gJP°-’P 

CIO 

V  XV 

19.86 

70 

2p5-2p4(sP)3d 

gSp’-Jp 

%-Vi 

CIO 

V  XV 

19.91 

40b 

2p5  -  2p4(’P)3d 

g’P”  4D 

CIO 

V  XV 

20.00 

10 

2p5  -  2n4(sP)3d 

gSp".*p 

'h-’k 

CIO 

V  XV 

20.03 

30 

2ps-  2p4(*P)  3d 

g*P“ - *P 

V.  -V. 

CIO 

V  XV 

21.58 

60 

2p5  •  2p4('D)3s 

gJP°  JD 

%-vi 

CIO 

V  XV 

21.83 

50 

2p5-  2p4('D)3s 

g«P“-JD 

'h  -% 

CIO 

V  XV 

21.92 

50 

2p5  -  2p4(*P)3s 

8*P“ - *P 

CIO 

V  XV 

22.09 

60 

2p5  -  2p4(*P)3s 

g'r  4p 

CIO 

V  XV 

22.20 

30 

2p5  -  2p4(’P)3s 

g*F  -  *P 

Vr-% 

CIO 

V  XV 

22.38 

20 

2s  2p*  -  2s2p53s 

iS  -  ip- 

Vi  -% 

CIO 

V  XV 

113.87 

2s*2p5  -  2s  2p* 

g’P-’S 

%  -  Vi 

F5 

V  XV 

121.97 

2s*2p5-2s2p* 

g2P°  >s 

W- W 

F5 
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V  XVI 


V  XVII 


VANADIUM  XVI  (V‘*+),  Z  =  23 
Ground  State  ls22s*2p4  SP2  (8  electrons) 
Ionization  Potential  18  533  600)  cm  *;  11058]  eV 


Flcmcnt 

Wavelength 

Intensity 

Multiple! 

Cooftgurata 

Term 

mm 

References 

V  XVI 

18  076 

2C0 

2n4-2p3(3P°)3d 

g2P  3D‘ 

a-3 

GI3 

V  XVI 

18.223 

50 

2p4-2p,(*Pr)3d 

g3P-3P* 

2-2 

G13 

V  XVI 

18.344 

400 

2p4-2p3(3D*)  3d 

g'v-*r 

2-2 

G13 

V  XVI 

18.529 

iVjTn 

2p4-2p,(3D',)3d 

■D  -*F* 

2-3 

Gl3 

V  XVI 

18.630 

2p4  -2p*(3D")3d 

'D  -  *D“ 

2-2 

(£gf 

V  XVI 

18  713 

200 

2p‘  -2p*(4S")3d 

*«P-»D* 

2-3 

Gl3 

V  XVI 

18.890 

200 

2p4-2p*(4S")3d 

*’PlDJ 

1  -2 

Gl3 

V  XVI 

19  730 

300 

V  -  2p»(V)3s 

g*P  -*P* 

2-2 

G13 

V  XVI 

20.082 

2p4  -  2p3(3D')3s 

If'P-’D- 

2-3 

Gl3 

V  XVI 

20.282 

2p4-2p3(3D’)3s 

*‘P-3D‘ 

1  -2 

G!3 

V  XVI 

20.447 

1 

2p4  -2p3(4S’)3s 

r'P-'S* 

2-1 

G13 

V  XVI 

20  516 

400 

2p4-2p3(2P°)3s 

0-1 

G13 

V  XVI 

20  663 

250 

2p4-2p,(4S°)3s 

r’P-’S* 

1-1 

Gl3 

V  XVI 

108  15 

2s32p4-2s  2p* 

'D-'P* 

2-1 

F5 

V  XVI 

123.72 

2.*.32p‘ -2s  2p* 

«S-*P° 

0-1 

F5 

V  XVI 

125  11 

2s*2p4-2s2p* 

*3P-3P° 

2-1 

F5 

V  XVI 

129.16 

2s32p4-2s  2p* 

r’P-’P” 

1-0 

F5 

V  XVI 

131.22 

2s*2p4-2s2p* 

r*P-*P° 

2  2 

F5 

V  XVI 

133.29 

2s32p4-2s2p3 

gSp.Sp- 

1-1 

F5 

V  XVI 

133.48 

2s32p4-2s2p5 

^’-*P° 

0-1 

F5 

V  XVI 

140  25 

2s*  2p4  -  2s  2p* 

s’P-’P” 

1-2 

F5 

VANADIUM  XVII  (V16+),  Z  =  23 
Ground  State  ls22s22p3  4SS/2  (7  electrons) 
Ionization  Potential  [9  3%  600]  cm-1;  [1165]  eV 


Element 

Wavelength 

Intensity 

Multiple  t 

Configuration  j 

Term 

m 

References 

V  XVII 

17.27 

2s*2p3  -  2s32p2(3P)3d 

g4S° - 4P 

F5 

V  XVII 

17.6 

2s32p3-2s32p2(1D)3d 

2D°  -  2F 

F5 

V  XVII 

102.84 

2s32p3-2s2p4 

3D°  -  2P 

F5 

V  XVII 

111.27 

2s2  2p3  -  2s  2p4 

3D°  -  *P 

F5 

V  XVII 

117.23 

2s32p3-2s2p4 

2P°  -  3P 

F5 

V  XVII 

120.82 

2s32p3-2s2p4 

sp"-ip 

-  % 

F5 

V  XVII 

126.71 

2s22p3-2s2p4 

sp--3S 

%  -  Vi 

F5 

V  XVII 

130.91 

2s3  2p3  -  2s  2p4 

3P°  -  3S 

F5 

V  XVII 

134  01 

2s2  2p3  -  2s  2p4 

3D°  -  3D 

F5 

V  XVII 

136  45 

2s1 2p3  -  2s  2p4 

3D°  -  3D 

F5 

V  XVII 

150.03 

2s32p3-7s2p4 

g4S° - 4P 

%  ■% 

F5 

V  XVII 

159.30 

i 

.  2s32p3-2s2p4 

j4S° - 4P 

F5 

347 


V  XVlil 


V  XIX 


VANADIUM  XVIII  (V17+),  Z  =  23 
Ground  State  i«22s22p2  3P0  (6  electrons) 
Ionization  Potential  {10  155  000]  cm-1;  [1259]  eV 


Element 

Wavelenfth 

Intensity 

Multiplet 

Configuration 

Term 

J  I 

References 

V  XVIII 

16.321 

100 

2s22p2-2s22p3d 

g2P-2F 

1-2 

Gi4 

V  XVIII 

16.341 

100 

2s2p2  -  2s2p2(4P)3d 

‘5"-sP 

2-3 

GI4 

V  XVIII 

16.378 

100 

2s2 2p2  -  2s22p3d 

«2P-2P* 

2-2 

Gu 

V  XVIII 

16.423 

40 

2s22p2-2s22p3d 

g2P  -  2D° 

2-3 

GI4 

V  XVIII 

16.467 

160 

2s2  2p2  -  2s*2p3d 

>D-'F 

2-3 

GU 

V  XVIII 

16.558 

140 

2s  2p2  -  2s2p2(JD)3d 

2D°  -  2F 

3-4 

GM 

V  XVIII 

16.816 

60 

2s22p2-2s22p3d 

•S-  >P° 

C-l 

GU 

V  XVIII 

17.018 

40 

2s2p2-2s2p2(4P)3d 

2D°  -  2P 

2-3 

Gl4 

V  XVIII 

17.400 

180 

2s22p2  -2s22p3s 

£2P  -  aP° 

1  -2 

GU 

V  XVIII 

17.442 

80 

2s2p2-2s2p2(4P)3s 

SS°  - 

2-3 

GU 

V  XVIII 

17.482 

160 

2s22p2-2s22p3s 

S2P-2P“ 

2-2 

GU 

V  XVIII 

17  545 

40 

2s  2p2  -  2s2p2(2D)3s 

2D°  2D 

2-2 

Gu 

V  XVIII 

17.678 

80 

2s22p*-2s22p3s 

g2  P  -  3P° 

2-1 

GU 

V  XVIII 

17  717 

20 

2s22p2  -  2s22p3s 

■D-'P° 

2-1 

GU 

v  xviii 

18  12 

P 

2s22p2-2s22p3s 

iS .  ip° 

0-1 

GU 

V  XVIII 

124.94 

9 

2s2  2p2  -  2s  2p2 

■D-'P° 

2-  1 

K8 

V  XVIII 

132.00 

? 

2s2  2p2  -  2s  2pa 

g2P-2S° 

2-1 

K8 

V  XVIII 

141.15 

9 

2s22p2-2s2p2 

'D  -  'D° 

2-2 

K8 

V  XVIII 

142.23 

9 

2s22p2-2s2p2 

■S  -  >P° 

0-1 

K8 

V  XVIII 

163.29 

9 

2s22p2-2s2p2 

*2?-2P° 

1  -2 

K8 

V  XVIII 

172.10 

9 

2s2  2p2  -  2s  2p2 

«=>P-2P” 

2-2 

K8 

V  XVIII 

175.16 

? 

2s2  2p*  -  2s  2p2 

^sp.jp- 

2-1 

K8 

V  XVIII 

208.22 

? 

2s22p2-2s2p2 

ff*P  2D‘ 

2-3 

K8 

VANADIUM  XIX  (V18+),  Z  =  23 
Ground  State  ls22s22p  2P[/2  (5  electrons) 
Ionization  Potential  [10  913  000]  cm-1;  [1353]  eV 


Element 

Wavelength 

Multiple! 

Configuration 

Term 

J  -  J 

References 

V  XIX 

12.14 

9 

2p  -  4s 

g2P° - 2S 

K8 

V  XIX 

15.70 

? 

2p  -  3d 

/>2P°  -  2D 

%  -% 

K8 

V  XIX 

16  59 

? 

2p  -  3s 

g2P°  -  2S 

K8 

V  XIX 

1 45 . 54 

?  1 

2s2  2p  -  2s  2p2 

g2P° - 2S 

Vx-'h 

K8 

V  XIX 

161  61 

?  ’ 

2s2  2p  -  2s  2pz 

«*p-*s 

K8 

V  XX 


VANADIUM  XX  (V1**),  Z  =  23 
Ground  State  Is*!*1  'S0  (4  electrons) 
Ionization  Potential  [11  953  OW]  cm'1;  [1482]  eV 


V  XXII 


Element 

Wavelength 

Intensity 

Multiple  t 

Configuration 

Term 

"J 

References 

V  XX 

9.&4 

2s* -  2s 5p 

S-*P* 

m 

V  XX 

10.95 

2s*-  2s4p 

s'S-’P- 

iH 

KS 

V  XX 

11.82 

9 

2s2-2p3s 

K8 

V  XX 

2s2-2s2p 

s'S'p* 

Bn 

K* 

V  XX 

mm 

U 

2s2-2s2p 

*’S-2F 

HI 

K8 

VANADIUM  XXI  (V40+),  Z  =  23 
Ground  State  Is* 2s  2Su2  (3  electrons) 
Ionization  Potential  [12  655  000]  cm1;  [1569]  eV 


Element 

Wavelength 

. 

Intensity 

Multipiet 

Configuration 

Term 

■n 

References 

V  XXI 

V  XXI 

234.49  P 
287.25  P 

2s  -  2p 

2s  -  2p 

rS  -  *p° 

x’s  -  »p° 

. 

Vi-Vi 
Vi -Vi 

K8 

K8 

1 

VANADIUM  XXII  (V21+),  Z  =  23 
Ground  State  Is*  ‘So  (2  electrons) 
Ionization  Potential  [55  258  000]  cm"1;  [6851]  eV 


Element 

Wavelength 

Intensity 

Multipiet 

Configuration 

Term 

;  j-j 

References 

V  XXII 

V  XXII 

V  XXII 

V  XXII 

2.04 

2.39  P 

2.40 

2.43  ? 

r 

Is2 - Is3p 

Is2-  Is2p 

1  s2  - 1  s  2p 

1 s2  -  i  s  2s 

g'S-3  ?u 
g'S  -  <P° 

*'S-2P” 

*'S-aS 

hi 

1 

Cll 

K8.C11 

Cll 

K8 

V  XXIII 


V  XXIII 


'nnftUiUM  AAill  (VZ3+),  Z  =  23 
Ground  State  Is  *S1/2  (I  electron) 
Ionization  Potential  (58  443  600]  cm1;  (7245.9]  eV 


Etoncnt  |  Wtveltagit  !  I«eo>dr 


v  XXIII 


2  29 


Multiple! 


Coof  iguratxxi 

Term 

ii n 

Reference* 

Is  •  2p 

g *s  »P* 

■ 

Kl 

350 


Cr  Cr  I 

CHROMIUM,  Z  =  24 
Unclassified  Lines 


CHROMIUM  I  (Cr°+),  Z  =  24 
Ground  State  ls22s22p63s23p63ds4s  7S3  (24  electrons) 
Ionization  Potential  54  570  cm'1;  6.766  eV 


Element 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

u 

References 

Cr  I 

1880.39 

50 

3J44s2  •  3d44s(a4D)6p 

asD  r'-P" 

2-2 

K12 

Cr  I 

188!  87 

250 

3d44s>2  -  3d44s(a4D)6p 

a‘D  -  r*F 

2-1 

K.12 

Cr  I 

1883.11 

50 

3d44s2-3d44s(a4D)6p 

a5D  -  r*F 

3-3 

K12 

Cr  I 

1886.34 

500 

3d44sa - 3d44s(a4D)6p 

asD  -  rsF 

3-2 

K12 

Cr  I 

1887.60 

150 

3d44s2 - 3d44s(a4D)6p 

a6D  -  osF° 

2-3 

K12 

Cr  I 

1887.85 

50 

3d44s5  -  3d44s(a4D)6p 

a‘D  -  o5F” 

1  -2 

K12 

Cr  I 

1888.17 

150 

3d44s2 - 3d44s(a4D)6p 

asD  -  ocF° 

3-4 

K.12 

Cr  I 

1889.20 

50 

3d44s2  -  3d44s(a4D)6p 

asD  -  os  F° 

0-1 

K12 

Cr  I 

1890.78 

300 

3d44s2  -  3d44s(a4D)6p 

asD  -  osF° 

4-5 

K12 

Cr  I 

1892.01 

50 

3d44s2  -  3d44s(a4D)6p 

a5D  -  o‘F° 

2-2 

K12 

Cr  I 

1893.59 

50 

3d44s2-  3d44s(a4D)6p 

a5D-o‘F° 

3-3 

K12 

Cr  I 

1895.78 

50 

3d44s2  -  3d44s(a4D)6p 

a‘D  -  osF° 

4-4 

K12 

Cr  I 

1902.43 

150 

3d44s2  -  3d44s(a*D)6p 

asD  -  q5D° 

1-2 

K12 

Cr  I 

1903.30 

50 

3d44s2-  3d44s(a*D)6p 

a5D  -  q5D° 

0-1 

K12 

Cr  I 

1903.57 

50 

3d44s2  -  3d44s(a*D)6p 

a5D  -  q5D° 

3-4 

Kl2 

Cr  I 

1906  67 

100 

3d44s2  -  3d44s(a*D)6p 

asD-q‘D° 

2-2 

K12 

Cr  I 

907.28 

100 

3d44s2  -  3d44s(a*D)6p 

asD  -  q5D° 

1  0 

K12 

Cr  I 

1908.46 

200 

3d44s2  -  3d44s(a*D)6p 

asD  -  q5D° 

3-3 

KI2 

Cr  I 

<909.72 

100 

3d44s2  -  3d44s(a*D)6p 

asD  -  q5D° 

2-1 

K12 

Cr  I 

191!.  30 

350 

3d44s2  -  3d44s(a*D)6p 

a5D  -  q5D° 

4-4 

K12 

H  He  Li  Be  B  C  N  O  F  Nc  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fr  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 


Cr  II 


Cr  I 


Element 

Waveke*th 

Intensity 

Multiple! 

Corfiguratioo 

Tem 

J-J 

References 

Cr  I 

1912.79 

200 

3d*4s*  -  3d44*(a*D)6p 

a‘D  -  q‘D" 

3-2 

K12 

Cr  I 

1916  23 

100 

3d"4s‘ -  3d44s.(t*D)6p 

a‘D  -  q»n* 

4-3 

K12 

Cr  l 

1989  00 

2UU 

49 

3d4 4s*  -  3d*(a*D)4p 

a‘D  -  *‘F- 

2-3 

K12 

Cr  1 

1989.92 

750 

48 

3d44s1  -  3d44s(*4D)5p 

a‘D  -  r^D* 

1-2 

K12 

Cr  I 

1990.27 

400 

48 

3d44s*  -  3d4 4s(a4D)5p 

a‘D  -  r*D* 

0-1 

K12 

Cr  I 

1991 .22 

750 

48 

3d4 4s1  -  3d4*ii(a4D)5p 

a‘D  -  r*D“ 

2-3 

Kl2 

Cr  I 

1992  12 

300 

48 

3d4 4s1  -  3d44s(a4D)5p 

a‘D  -  r*D* 

3-4 

K12 

Cr  I 

1992.65 

250 

48 

3d4 4s*  -  3d44s(a4D)5p 

z‘D  -  r*D* 

1  - 1 

K12 

Cr  I 

1994.10 

400 

48 

3d44^-3d44s(a4D)5p 

a‘D  -  r*D° 

1  -0 

K.12 

Cr  I 

1994.55 

750 

48 

3d4 4s*  3d44s(a4D)5p 

a‘D  -  r*D  ’ 

2-2 

KI2 

Cr  I 

1995.69 

250 

49 

3d44s*  -  3d*(a*D'4p 

a*D  -  s‘F“ 

3-3 

KI2 

Cr  I 

1997.09 

250 

49 

3d44s*  -  3di(a,0)4p 

a5D  -  »*F* 

3-4 

K12 

Cr  I 

1977.30 

500b 

48 

3d44s* - 3d44s(a4D)5p 

a‘D  -  r*D 

2-1 

K 12 

Cr  I 

1997.90 

6C0 

48 

3d44s*  -  3d44s(a4D)5p 

a‘D  -  r*D 

3-3 

KI2 

CHROMIUM  II  (Cr1+),  Z  =  24 
Ground  State  ls22s22p63s23p63d5  6S,V2  (23  electrons) 
Ionization  Potential  133  060  cm  *;  16.50  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

Cr  II 

1786.07 

40 

224 

3d4(a*F)4s-3d4(b»F)4p 

b»F  -  u2D” 

Kll 

Cr  II 

1791.51 

40 

224 

3d4(a1F)4s  -  3d4(b3F)4p 

b*F  -  unr 

% 

Kll 

Cr  II 

1808  66 

60 

18 

3d4(a5D)4s  -  3d4(a3D)4p 

a4D  -  x4P° 

Kll 

Cr  II 

1810.08 

106 

3d4(a‘D)4s  -  3d4(a5F)4p 

a‘D  -  y4F” 

Kll 

Cr  II 

1812.95 

20 

3d1-  3d4(a'F)4p 

a*D  -  v2U" 

Kll 

Cr  II 

1813.50 

20 

3d4(a5D)4s  -  3d4(asF)4p 

a*D  -  y4^' 

Kll 

Cr  II 

181*  32 

60 

3d4(a5I))4s  -  3d4(asD)4p 

a4D-x4P" 

Kll 

Cr  11 

1818  89 

20 

3d1-  3d4(a'F)4p 

a4D  -  v*D° 

Kll 

Cr  II 

1819.81 

100 

3d4(a5D)4s  -  3d4(a,F)4p 

a*D  -  y4F° 

Kll 

Cr  II 

1870.84 

80 

18 

3d4(a5D)4s  -  3d4(asD)4p 

a4D  -  x4P° 

% 

Kll 

Cr  II 

1821.58 

160 

3d4(a»D)4s  -  3d4(a’F)4p 

a‘D  -  y4F° 

% 

Kll 

Cr  II 

1823.07 

20 

3d4(asD)4s  -  3d4(a1D)4p 

a4D  -  x4P° 

% 

Kll 

Cr  II 

'825.34 

60 

4 

3d1-3d‘(a1D)4p 

ga‘S  -  z4D° 

%  -  % 

Kll 

Cr  II 

1828.62 

60 

3d4(a1D)4s-3d4(asD)4p 

a4D  -  x4P° 

% 

Kll 

Cr  II 

1830.61 

100 

4 

3ds  -  3d4(a5D)4p 

ga‘S  -  z4D° 

% 

Kll 

Cr  II 

1836.23 

240 

18 

3d4(a,D)4s  -  3d4(a*D)4p 

a4D  -  x4P° 

Kll 

Cr  II 

1852.13 

500 

33 

3d1-  3d4(asD)4p 

aH}  -  w4F° 

Kll 

Cr  II 

1852.37 

60 

33 

3d5  -  3d4(aaD)4p 

a*G  -  w4F° 

Kll 

Cr  II 

1854.46 

20 

3d1-3d4(a1D)4p 

a*G  -  x,F° 

% 

Kll 

Cr  II 

1854.68 

60 

3d1-  3d4(a*D)4p 

3*0  -  x*F° 

Kll 

Cr  II 

1855.14 

400 

33 

3d1-  3d‘(a1D)4p 

a*G  -  w4F° 

Kll 

Cr  II 

1858.54 

400 

33 

3d5-3d4(a*D)4p 

a*G  -  w4F° 

Kll 

Cr  II 

:  858.72 

300 

33 

3d1  -  3d4(a*D)4p 

a«G  -  w4F° 

%  -V. 

Kll 

Cr  II 

1860.12 

240 

33 

3d1  -  3d4(a*D)4p 

a*G  -  w4F° 

Kll 

Cr  II 

1865  80 

20 

3d1-  3d4(a*T))4p 

a*G  -  x*F° 

Kll 

Cr  II 

1866.22 

300 

156 

3d1-3d4(a'F)4p 

a*F  -  v*G° 

%  -S 

Kll 

Cr  II 

1870.46 

20 

3d4(a5D)4s  -  3d4(a*D)4p 

a4D  -  w4D° 

%-7<t 

Kll 

Cr  II 

1875.22 

60 

3d1  -  3d4(a!F)4p 

a*D  -  u*F° 

Kll 

Cr  II 

1879  05 

200 

156 

3d5  -  3d4(aT)4p 

a*F  -  v>G° 

%  -7A 

Kll 

Cr  II 

1881.06 

120 

3d5  -  3d4(a3D)4p 

a4P  -  y,P” 

Kll 

Cr  II 

1883.35 

200 

40 

3d5  -  3d4(a*D)4p 

a4P  -  x4P° 

KM 

Cr  II 

3884.12 

20 

3d5  -  3d4(a'F)4p 

a*D  -  u*F° 

Kll 

Cr  II 

1887% 

120 

156 

3d1  -  3d4(a'F)4p 

a*F  vHj° 

% 

Kll 

Cr  II 

1890.55 

600 

40 

3d5  3d4(asD)4p 

a4P  -  x4P° 

Kll 

Cr  II 

1898.92 

700 

40 

3d1  -  3d4(a*D)4p 

a4P  -  x4P° 

-8i 

Kll 

352 


— an  ■-  ,  -  ,lli' 


Cr  II 


Cr  m 


Element 

Wivelencth 

Intensity 

Multiplet 

CooficurwKni 

Term 

J-J 

References 

Cr  II 

1907  36 

60 

3d4(a*D)4s  -  3d4(a'P)4p 

a'D  -  y*D* 

14-34 

Kll 

Cr  II 

1911 .36 

140 

155 

3d*  -  3d4(»*F)4p 

a*F  -  u'F* 

34-34 

Kll 

Cr  II 

1918.30 

80 

3d*  -  3d4(a*G}4p 

a*G  -  x*G’ 

14-34 

Kll 

Cr  II 

1923.02 

160 

155 

3d*  -  3d4(a'F)4p 

a'F-u*F* 

94-14 

Kll 

Lr  ii 

1929 

240 

285 

3d*  -  3d4(b*F)4p 

c’F  -  u*D* 

14-14 

Kll 

Cr  II 

1932.64 

100 

273 

3d4(a»G}4s  •  3d4(b*F)4p 

c*G  -  u'D* 

34  -94 

Kll 

Cr  II 

1935.58 

500 

39 

3d*  -  3d4(a*D)4p 

a4P  -  w*D" 

14-34 

Kll 

Cr  II 

1937.56 

Eiijl 

39 

3d*  -  3d4(a*D)4p 

a4P  -  w*D* 

14-14 

Kll 

Cr  II 

1938.42 

60 

39 

3d*  •  3d4(a*D)4p 

a4P  -  w*D' 

34-14 

Kll 

Cr  II 

1939.15 

120 

136 

3d*  -  3d4(a'D)4p 

a*D  -  w*P* 

14-14 

Kll 

Cr  II 

1939  90 

100 

285 

3d*  -  3d4(b*F)4p 

c*F  -  u*D" 

34-14 

Kll 

Cr  II 

1945.98 

200 

136 

3d*  -  3d4(a'D)4p 

a*D  w'P* 

14-14 

Kll 

Cr  II 

1948.51 

200 

136 

3d*  -  3d4(a'D)4p 

a'D  -  w'P* 

14-34 

Kll 

Cr  II 

1949.00 

Eul 

205 

3d4(a*H)4s-3d4(a‘F)4p 

a'H  -  v»G0 

14 -94 

Kll 

Cr  II 

1949.22 

700 

272 

3d4(a*G)4s  -  3d4(b*F)4p 

c'G  -  u*G° 

34  -34 

Kll 

Cr  II 

1950.06 

1000 

272 

3d4(a*G)4s  -  3d4(b*F)4p 

c'G-u'G 

14-14 

Kll 

Cr  II 

1955.93 

300 

205 

3d4(a*H)4s  3d4(a*F)4p 

a'H  -  v*G' 

■34-14 

Kll 

Cr  II 

1963.00 

300 

205 

3d4(a‘H)4s  -  3d4(a'F)4p 

a'H-v«G 

*  -34 

Kll 

Cr  II 

1985.42  P 

440 

31 

3d*  -  3d4(a*G)4p 

a*G  -  x*G 

■3i-u6 

Kll 

Cr  II 

1985.67 

240 

31 

3d*  -  3d4(a*G)4p 

a<G  -  x*G 

14  -“4 

Kll 

Cr  II 

1987.43 

100 

154 

3d‘-3d4(a‘D)4p 

a'F  -  w*P° 

14-14 

Kll 

Cr  II 

1990.79 

200 

236 

3d‘-3d4(»'F)4p 

b*H  -  v*G° 

■34-14 

Kll 

Cr  II 

1993.37 

300 

31 

3d*  -  3d4(a*G)4p 

a*G  x*G° 

>34  14 

Kll 

Cr  II 

1993.63 

500 

31 

3d*  -  3d4(a*G)4p 

a*G  xK',° 

34-14 

Kll 

Cr  II 

1996.62 

to 

3d4(a*D)4s  -  3d4(a’F)4p 

a4D  y>G° 

34-14 

Kll 

Cr  II 

1998.14 

40 

204 

3d%(a*H)4s-  3d4(a,F)4p 

 .  ....   . 

a'H  -  u'F” 

14-34 

Ki: 

CHROMIUM  III  (Cr2*).  Z  =  24 
Ground  State  ls22s22p63s23p83d4  5D0  (22  electrons) 
Ionization  Potential  249  700  cm'1;  30.%  eV 


Element. 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

mm 

References 

Cr  III 

735.89 

200 

M25 

Cr  III 

748.35 

80 

M25 

Cr  III 

755.69 

10 

ri25 

Cr  III 

756.59 

10 

M25 

Cr  III 

767.30 

10 

M2S 

Cr  III 

767.61 

10 

3d4  -  3d'{b*D)4p 

a*G  -  v’F” 

3-3 

M25 

Cr  III 

767.83 

20 

M25 

Cr  III 

768.21 

20 

M25 

Cr  III 

768.51 

30 

3d4  -  3d’(b*D;  Ip 

aHj  -  v'F°  ? 

4-3 

M25 

Cr  III 

769.20 

40 

M25 

Cr  III 

769.66 

30 

M25 

Cr  III 

777.38 

30 

M25 

Cr  III 

777.86 

10 

3d4  -  3d'(a'F)4p 

ga*D  -  w'F"  ? 

2-2 

M25 

Cr  III 

777.97 

10 

M25 

Cr  III 

778.12 

10 

M25 

Cr  III 

778.29 

10 

3d4  -  3d3ta'F)4p 

ga*D  -  w’F”  ? 

3-4 

M25 

Cr  III 

778.40 

10 

M25 

Cr  III 

779.43 

10 

M25 

Cr  III 

780  87 

50 

M25 

Cr  III 

781 .42 

40 

6  r 
mz... 

353 
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Cr  III 


Cr  HI 


Cr  111 


Cr  III 


Element 

Wavelength 

Configuration 

Term 

vm 

Cr  III 

923.55 

200 

4 

3d4-3ds(a4P)4p 

*a‘D  -  z*r 

2-2 

Cr  IN 

923.81 

100 

4 

3d4  -  3d3(a4P)4p 

*a‘D  -  z‘P“ 

0- 1 

Cr  III 

924.07 

200 

4 

3d‘‘  -  3d3(a4P)4p 

jra‘D  -  z*P* 

4-3 

Cr  IN 

924  32 

200 

4 

3d4  -  3d3(a4P)4p 

#a3D  -  z‘P* 

I  - 1 

Cr  III 

925.03 

200 

4 

V4-3d*(a4P)4p 

*a‘D  -  z‘P* 

3-2 

Cr  III 

925.35 

5  50 

4 

3  J4  -  3d3(a4P)4p 

ga*D  -  z‘P* 

2-1 

Cr  III 

925.49 

150 

27 

3d4  -  3d3(a3F)4p 

aH}  -  w3F“ 

3-2 

Cr  III 

926.52 

150 

27 

'd4  -  3d3(a2F)4p 

a*G  -  w3F" 

4-3 

Cr  III 

927.16 

200 

27 

Id4  -  3d3(a3F)4p 

a*G  -  w3F 

5-4 

Cr  III 

930.78 

10 

Cr  III 

934  91 

10 

Cr  III 

937  06 

40h 

Cr  III 

93993 

10 

Cr  III 

940.39 

40 

Cr  III 

942.86 

10 

Cr  III 

953.94 

100 

Cr  IN 

954.07 

100 

Cr  III 

963  34 

200 

Cr  III 

964  80 

60 

Cr  III 

966.28 

80 

II 

3d4  -  3d3<a2H)4p 

a3H  -  x*G° 

4  3 

Cr  III 

967. jS 

100 

II 

3d4  -  3d3!a2H)4p 

a3H  x’G’ 

5  4 

Cr  IN 

968.06 

5 

11 

3d4-3d3(a3H)4p 

a3H  -  x^" 

5-5 

Cr  III 

969.26 

200 

11 

3d4  -  3d3(a3H)4p 

a3H  xHC 

6-5 

Cr  IN 

969.70 

20 

3d4  -  3d3(a2F)4p 

a3D  -  w3F° 

3-4 

Cr  III 

970.86 

10 

3d4  -  3d3(a2F)4p 

a3D  -  w3F° 

2-3 

Cr  III 

971.78 

10 

3d4  -  3d3(a2F)4n 

a3I)  -  w3F° 

1  -2 

Cr  IN 

974  % 

40 

Cr  IN 

977.82 

50 

Cr  IN 

984.54 

10 

3d4  -  3d3(a4F)4p 

gxsD  -  z3F'°  3 

2-3 

Cr  IN 

984.95 

10 

3d4  -  3d3(a4F)4p 

sa3D  -  ..3F°  3 

4-4 

Cr  IN 

985.12 

10 

3d4  -  3d3(a2H)4p 

a3K  y‘H°  3 

6-5 

Cr  III 

987.58 

20 

3d4  -  3d3(a2D)4p 

a3F  -  w3D 

1-2 

Cr  IN 

992.59 

50 

3d4-3da(a2D)4p 

a3P  -  w3n 

2-3 

Cr  III 

994.08 

20 

Cr  III 

994  31 

40 

3d4  -  3d3(a2D)4p 

a3P  -  w3D“ 

2-2 

Cr  III 

9%  09 

100 

3d4  -  3d3(a2H)4p 

a3H  -  z3I° 

6-7 

Cr  III 

999  08 

150 

3d4  -  3d3(a2K)4p 

a3H  z3I 

5-6 

Cr  III 

999  37 

200 

26 

3d4  -  3d3(a2H)4p 

a3;'.  xKV 

3-3 

Cr  III 

999.52 

10 

26 

3d4  -  3d3(a2H)4p 

aHJ  xK', 

3  4 

Cr  III 

999.84 

200 

19 

3d4  -  3d’(a2r»4p 

a3F  -  w3D° 

4-3 

Cr  III 

1000.28 

10 

19 

3d4  -  3d3(a2D)4p 

a3F  w3DJ 

2-2 

Cr  III 

1000.86 

400 

19 

3d4-3d3(a2D)4p 

a3F  -  w3I) 

3-2 

Cr  III 

; oo i .04 

400 

26 

3d4  -  3d3(a2H)4P 

a  Hi  -  x3G° 

4  4 

Cr  III 

1001  28 

100 

3d4  -  3d3(a2H)4p 

a’H  -  z3I 

4-5 

Cr  III 

1001.52 

20 

26 

3d4  -  3d3(a2H)4p 

4  5 

Cr  III 

1002  % 

300 

26 

3d4  -  3d3(a2H)4p 

aH!  -  x3G 

5-5 

Cr  III 

1002.99 

200 

3d4  -  3d3(a2H)4p 

a’H-y'G 

5-4 

Cr  III 

1 003.37 

90 

•d4  -  3d’(a4F)4p 

/?a5I)  -  z3G  •» 

2-3 

Cr  III 

1007  23 

100 

Cr  III 

1014.02 

10 

Cr  III 

1014.20 

100 

3d4  -  3d3(a2Ci)4p 

a3F  •  z'H”  3 

4-5 

Cr  III 

1015.03 

30 

3d4  -  3d3(a2H)4p 

a3F  -  y‘G° 

4-4 

Cr  III 

1015  77 

20 

9 

3d4  -  3d3(a2H)4p 

a3H  -  y3H 

5-6 

Cr  III 

1016  29 

40 

9 

3d4  -  3d3(a2H)4p 

a3H-y3H 

4-5 

Cr  IN 

I0I6.4I 

100 

18 

3d4  3d3(a2D14p 

a3F  -  x3F° 

4  4 

Cr  III 

1017.14 

500 

9 

3d4  -  3d3(a2H)4p 

a3H  -  y3H‘ 

6-6 

Cr  III 

1017  31 

500 

9 

3d4  -  3d3(a2H)4p 

a3H  -  y’H° 

4-4 

Cr  III 

1017.57 

;oo 

0 

3d4  3d3fa3ll)4p 

a3ll  -  v3H° 

5  - ; 

Cr  III 

1018  58 

5 

9 

3d4  -  3d3!a2H)4p 

a3H  -  y3H 

5-4 

Cr  III 

1018  90 

10 

9 

3d4  -  3d3(a2N)4p 

a3H  -  y3H° 

6-5 

Cr  III 

1019  60 

10 

3d4  -  3d1(a3D)4p 

a3F  -  x3F" 

2-3 

Cr  III 

1020  24 

30 

3d4-  3d3(a4P)4p 

a3P  -  y3D° 

1  -2 

Cr  III 

1020.94 

200 

18 

3d4  -  3d3(a2I))4p 

a3F  x3F° 

4-  3 

Cr  Ill 

1021  64 

l'O 

18 

3d4  -  3d3(a2I))4p 

a3F  x3F° 

3-2 

Cr  III 

1023.47 

20 

Id4  -  ld3(a4P)4p 

a3P  -  y3I) 

2-3 

Reference; 


M25 

M2S 

M25 

M25 

M25 

M25 

M25 

M25 

M25 

M25 

M2S 

M25 

M25 

M25 

M25 

M25 

M2) 

M2; 

M2; 

M2; 

M2; 

m;; 

M2; 

M2; 

M2; 

M2; 

m?; 

M2; 

M2; 

M2; 

M2; 

M2; 

M2; 

M25 

M2; 

M2; 

M2; 

M2; 

M2; 

M2; 

M2; 

M2; 

M2' 

M2' 

M2; 


M2; 

M2; 

B2; 

M2; 

M2.; 


M2; 

M2', 

M2; 

M2; 

M2; 

M2; 

M2; 

M2' 

M2; 

M2; 

M2; 

M2; 

M2; 

M2' 

M2; 


355 


Element 

Wiveiufth 

Cosfiguratioo 

Terra 

j  -  j 

Ref  ere  aces 

Cr  III 

1025.58 

100 

3d4  -  3d3(a4F')4p 

*a3D  -  z3D‘ 

? 

2-3 

B25 

Cr  III 

1077  46 

:oo 

3 

3d4-3d3(a4F)4p 

g a3D  -  z*D* 

3-3 

M25 

Cr  III 

1028.33 

300 

3d4  -  3d3(a4F)4p 

*a3D  -  z3D* 

1  -2 

MM 

Cr  III 

1029.57 

100 

3 

3d4  -  3d3(a4F)4p 

*a‘D  zr0‘ 

2-2 

M25 

Cr  III 

1029.78 

50 

3d4  -  3d3(a4F)4p 

*a»F  z3D‘ 

4-3 

M25 

Cr  III 

1030  10 

200 

3 

3d4  -  3d3(a4F)4p 

*a3D  -  z*D* 

0-1 

M25 

Cr  III 

1030.47 

600 

2 

3d4-3d3(a4F)4p 

*a3D  -  z3F 

4  5 

Vi  25 

Cr  III 

1030.74 

20 

3 

3d4  •  3d*fa4F)4p 

ga3D  -  z3D" 

1  -1 

M25 

Cr  III 

1030  89 

300 

2 

3d4  -  3d3(a4F)4p 

*a‘D  z3F 

3-4 

M2) 

Cr  III 

1031.23 

50 

3d4  -  3d3(a4P)4p 

a3F  -  y*D" 

4-5 

M2S 

Cr  III 

1031  46 

80 

3d4  -  3d3(a4F)4p 

fa3D  -  z3D’ 

3-2 

M25 

Cr  III 

1031 .60 

10 

2 

3d4  -  3d3(a4F)4p 

*  a3D  -  z3F 

2-3 

M25 

Cr  III 

1032.05 

10 

3 

3d4  -  5d3(a4F)4p 

*a3D  -  z3D 

2-3 

M25 

Cr  III 

1032.4? 

50 

2 

3d4  -  3d3(a4F)4p 

*a3D  -  z3F 

1-2 

M25 

Cr  III 

1033.23 

500 

2 

3d'  -  3d3(a4F)4p 

*?3D-z‘F 

•1-4 

M25 

Cr  III 

1033  45 

500 

2 

3d4  -  3d3(a4F)4p 

*asD  z‘F 

3  3 

M25 

Cr  III 

1033.69 

1000b 

1 

3d4  -  3d3(a4F)4p 

*a3D  -  zsD 

3  4 

M25 

Cr  III 

1033.99 

200 

2 

3d4  -  3d3(a4F)4p 

*a3D -z3F 

1  - 1 

M2j 

Cr  III 

1034  20 

150 

M25 

Cr  ill 

1034.44 

150 

3d4  -  3d3(a4P)4p 

a3F  -  y3D” 

3-2 

M25 

Cr  III 

1034  86 

200 

M25 

Cr  III 

1035  29 

250 

2 

3d4  -  3d3(a4F)4p 

ga*D  -  z3F 

2-1 

M25 

Cr  III 

1035.57 

250 

2 

3d4  -  3d*(a4F)4p 

*a3D-zsF 

3-2 

M25 

Cr  III 

1035.77 

200 

2 

3d4  -  3d3(a4F)4p 

*a3D  -  z‘F 

4-3 

M25 

Cr  III 

1035.93 

500 

1 

3d4  -  3d3(a4F)4p 

ga*D  -  z3D° 

2-3 

M25 

Cr  III 

1036.03 

1000 

1 

3d4  -  3d3(a4F)4p 

fa3D  z3DJ 

4-4 

M25 

Cr  III 

1037.80 

200 

1 

3d4  -  3d3(a4F)4p 

f  a5D  -  z3D 

3-3 

M25 

Cr  III 

1038  06 

5 

3d4-3dJ(a*G)4p 

a*G  -  z’H° 

4-5 

M25 

Cr  III 

1038.80 

50 

3d4  -  3J3(a4P)4p 

a3F  y3D° 

2-1 

M25 

Cr  III 

1038.97 

30 

25 

3d4  -  3d3(a3H)4p 

a^  -  y'G0 

4-4 

M25 

Cr  III 

1039.40 

20 

1 

3d4  -  3d’(a*F)4p 

ga3D  /.3D° 

? 

2-2 

B25 

Cr  III 

1040  05 

200 

1 

3d4-3dJ(a4F)4p 

ga3D  -  z3D° 

0-1 

M25 

Cr  III 

1040.17 

300 

1 

3d4  -  3d3(a*F)4p 

ga3D  z3D° 

4  3 

M25 

Cr  III 

1040  41 

250 

24 

3d4  -  3d3(aJD)4p 

a’G  -  x3F 

4-4 

M25 

Cr  III 

1040  53 

400 

25 

3d4  -  3d3(a3H)4p 

aKi  -  y’(i° 

5-4 

M25 

Cr  III 

1040.70 

50 

1 

3d4  -  3d3(a*F)4p 

g a3D  z3D” 

1  -  1 

M25 

Cr  III 

1040.79 

50 

M25 

Cr  III 

1041.34 

150 

1 

3d4  -  3d3(a*F)4p 

g a3D  z3D° 

3-2 

M25 

Cr  III 

1042.02 

10 

1 

3d4  -  3d3(a‘F)4p 

g  ^3D  -  7.3D° 

2-1 

M25 

Cr  III 

1042.58 

20 

M25 

Cr  III 

1042  87 

30 

M25 

Cr  III 

1043.39 

20 

3d4  -  3d3(asG)4p 

a3F  -  z’-G° 

? 

3-4 

M25 

Cr  III 

1044  74 

40 

3d4-3d3;a‘F)4p 

*a3D  7.*D° 

? 

1  -0 

M25 

Cr  III 

1045.06 

400 

24 

3d4  -  3d3(a3D)4p 

a\\  x3F 

3-2 

M25 

Cr  III 

1045.14 

400 

24 

3d4  -  3d3(a3D)4p 

a\',  x3F 

4-3 

M2! 

Cr  III 

1045.71 

30 

M25 

Cr  III 

1047.04 

5 

3d'  -  3d3(a4P)4p 

a3P  z3S° 

2-2 

M25 

Cr  III 

1050.50 

70 

3d4  -  3d3(a3G)4p 

a3H  -  y3F“ 

4-3 

M25 

Cr  III 

1051.92 

50 

3d4  -  3d3(a3F)4p 

b3F  v3D° 

7 

2-2 

M25 

Cr  III 

1052.36 

30 

3d4  3d3(a3H)4p 

a3D  x3G“ 

'3 

3-4 

M25 

Cr  III 

1052.89 

20 

3d4  -  Sd’faV.Up 

a3H  -  y3F° 

5-4 

M25 

C  r  III 

!  054.!  0 

70 

3d'  -  3d3(a3H)4p 

a^  y3H° 

3-4 

M25 

cr  iii 

1054.32 

10C 

3d4-3d3(a‘H)4p 

a3G-y3H° 

5-6 

M25 

Cr  III 

1054  66 

150 

3d4  -  3d3(a3H)4p 

aHi  y3H° 

4-5 

M25 

Cr  III 

1056.11 

100 

M25 

Cr  III 

1056.97 

30 

3d4-3d3(a3G)4p 

a3P  -  y3F 

7 

2-3 

M25 

Cr  III 

1057.30 

5 

8 

3d4  -  3d3(a3G)4p 

a’H  -  y’G” 

4-5 

M25 

Cr  III 

1058.63 

3 

8 

3d4  -  3ds(a*G)4p 

a3H-y3G° 

9 

5-5 

B25 

Cr  III 

1059.13 

600 

M25 

Cr  III 

1060.15 

600 

8 

3d4  3d3(a4G)4p 

a3H-y3G° 

6-5 

M25 

Cr  III 

1060.68 

30 

M25 

Cr  III 

1061.04 

600 

8 

3d4  -  3d3(a3G)4p 

a3H-y3G' 

5-4 

M25 

Cr  III 

1062.68 

500 

8 

3d4  -  3d3(a*G)4p 

a3H  -  vH.r 

4-3 

M25 

Cr  III 

1063.63 

10 

17 

3d4  -  3d3(a*G)4p 

a3F  -  y3F 

2-3 

M25 

Cr  III 

1064  32 

300 

17 

3d4  -  3d3(a3G)4p 

a3F  -  y3F° 

3-3 

M25 

Cr  III 


Cr  III 


Cr  III 


Cr  III 


Element 

Wavelength 

Configuration 

Term 

m 

References 

Cr  III 

1119.40 

5 

30 

3c’*  -  3d3(a*P)4p 

a3D  -  v3D° 

1  -2 

M25 

Cr  III 

1121.35 

30 

M25 

Cr  III 

1122.43 

150 

22 

3c*  -  3d3(a3G)4p 

a3G-z3H° 

4-5 

M25 

Cr  in 

1123.37 

30 

3d  -  3d3(a*P)4p 

a*G  -  y»D°  ? 

3-3 

M25 

Cr  III 

1123.59 

150 

M25 

Cr  III 

1  124  43 

5 

30 

3d*  -  3d3(a*P)4p 

a3D  -  y3D° 

2  I 

M25 

Cr  III 

1125.27 

100 

30 

3d*  -  3d3(a*P)4p 

a3D  -  v3D° 

1-1 

M25 

Cr  III 

1125.73 

200 

22 

3d*  -  3d3(a3G)4p 

a^-z’H" 

3-4 

M25 

Cr  III 

1125.90 

20 

M25 

Cr  III? 

1126.35 

10 

M25 

Cr  III 

1127.71 

150 

3d*  -  3d3(a3G)4p 

a’G  -  z3H‘  ? 

4-4 

M25 

Cr  III 

1 128.78 

10 

M25 

Cr  III 

1128.88 

30 

M25 

Cr  III 

1131.9C 

150 

M25 

Cr  III 

1132.75 

300 

M25 

Cr  III 

1133.91 

50 

M25 

Cr  III 

P36.67 

500 

3d*  -  3d3(a3F)4p 

b3F  -  w-Kj  ? 

4-4 

M25 

Cr  III 

1136.9! 

10 

M25 

Cr  II! 

1137.08 

20 

3d*  -  3d3(a3F)4p 

b3F  -  wHT 

3-4 

M25 

Cr  III 

1138.76 

20 

3d*  -  3ds(a3F)1p 

b3F  -  w^0 

2-3 

M25 

Cr  III 

1141.17 

5 

3d*-  3dJ(a*P)4p 

a3D  -  z3S° 

3-2 

M25 

Cr  III 

1143.63 

150 

M25 

Cr  III 

1 144.10 

100 

M25 

Cr  III 

1146.34 

250 

M25 

Cr  III 

1152.82 

10 

29 

3d*-3d3(aJG)4p 

a3D  -  y3F°  ? 

3-3 

M25 

Cr  III 

1153.60 

150 

29 

3d*  -  3d3(a3G)4p 

a3 1)  -  y3F° 

2-3 

M25 

Cr  III 

1154.12 

1  15.1 

29 

3d*-3d3(a3G)4p 

aJD  -  y3F° 

3-4 

M25 

Cr  III 

1154.43 

10 

29 

3d*  -  3d-’(a2G)4p 

a3D  -  y3F°  ?  j 

2-2 

M25 

Cr  III 

1155.39 

150 

29 

3d*  -  3d3(?.3G)4p 

a3D  -  y3F° 

1  -2 

M25 

Cr  III 

1 161.43 

500 

M25 

Cr  III 

1162.60 

10 

M25 

Cr  III 

1166.23 

10 

M25 

Cr  III 

1168.32 

100 

3d*  -  3d3(a2G)4p 

a3D  -  y?G° 

2-3 

M25 

Cr  III 

1168.73 

20 

3d*-3d3(a3P)4p 

b3F  -  w3F° 

4-4 

M25 

Cr  III 

1169.25 

20 

3d*  -  3d3(a2F)4p 

b3F  -  w3F”  ? 

3-4 

M25 

Cr  III 

1170.10 

30 

3d* - 3d3(a3F)4p 

b3F  w3F° 

3-3 

M25 

Cr  III 

1170.64 

30 

M25 

Cr  III 

1P3.19 

40 

1 

M25 

Cr  III 

1173.34 

50 

M25 

Cr  III 

11 '3.77 

100 

M2* 

Cr  III 

1 174.82 

1  150 

1 

M25 

Cr  III 

IP8.55 

30 

M25 

Cr  III 

1178.80 

20 

3d  3d3(a*F)4p 

a3H  -  z3F°  ? 

4-4 

M25 

Cr  III 

1178.99 

10 

M25 

Cr  III 

1179.68 

30 

M25 

Cr  III 

1180.81 

60 

I 

1 

M25 

Cr  III 

1181.03 

1  10 

j 

M25 

Ci  '» 

1181  45 

10 

I 

M25 

Cr  ..( 

1181.63 

50 

M25 

Cr  III 

1186.24 

20 

M25 

<>  III 

1187.36 

200 

1 

M25 

Cr  PI 

1 187.65 

300 

M25 

Cr  III 

1192.69 

50 

3d*  ?d3(a*P)4p 

a3I>  -  z.3P  ’  ? 

3-2 

M25 

Cr  III 

1 1 93 .47 

70 

3d*-  3d3(a*P)4p 

a3I)  -  z3P"  ? 

2-2 

M25 

Cr  III? 

1193.89 

10 

M25 

Cr  III 

1194.44 

30 

3a*  3d3(a*P)4p 

a3D  -  z3P  ? 

1  -2 

M25 

Cr  III 

1194  96 

’0 

M25 

Cr  III 

1195.42 

10 

3d* - 3d3(a*P)4p 

a3D  -  y5I) 

2-2 

M25 

Cr  III 

1196.04 

30 

M25 

Cr  III 

1 196.32 

50 

15 

3d*  -  3d3(a*F)4p 

a3F  -  z3P 

3-4 

M25 

Cr  III 

1197.37 

|  200 

15 

3d*  -  5d3(a*F)4p 

a3F  -  23F“ 

4-4 

M25 

Cr  Ill 

1197.60 

l  10 

| 

M25 

Cr  III 

1198.31 

70 

3d*  -  3d3(a'P)4p 

...j) .  y--rr  7 

2  1 

M25 

Cr  III 

1200.91 

50 

j 

1 

M25 

Cr  III 

•  1 201 .90 

50 

1 

1 

M2* 

358 
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Cr  III 


Cr  UI 


Multiplel 


Configuration 


C3 

1204.46 
1204. >9 
1204  -3 
1205.15 

120  V  78 


06 
06 

1206. /0 
1206  99 


1218. 60 
1218.89 


1247  47 
1243.60 

1243.97 

1244.41 

1244.58 


3d4  -  3d3(a4F)4p 
3d4  -  3d*(a4F)4p 


3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4P)4p 
3d4  -  3d3(a4F)4p 


3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 


3d4  -  3d3(a4F)4p 
3d4  -  3d’(a4F)4p 
3d4  -  3d3(a4P)4p 


3d4  -  3d*(a4F)4p 


3d4  -  3d3(a4P)4p 


3d4  -  3d3(a4F')4p 


3d4  -  3d3(a4F>4p 
3d3(a4F)4s  -  3d3(a2F')4p 
3d4  -  3d3(a4F)4p 

3d3(a4F)4s  -  3d3(a2F)4p 


3d4  ■  3d”(a’F)4p 
3d4  -  3d3(a4F)4p 


3d*  -  3d3(a4F)4p 
3d4  -  3d3(a<F)4p 
3d3(a4F)4s  -  3d3(a2F)4p 
3d4  -  3d3(a4F)4p 


3d4  -  3d3(a4F)4p 
3d4  7dJ(a4l')4p 

3d3(a4F)4s  -  3d3(azF)4p 

3d4  -  3d3(a«F)4p 


7d4  -  3d3(a4F)4p 


3d4  -  3d3(a2F)4p 
3d4  -  3d3(a4F)4p 

3d4  -  3d3<a4F')4p 


a’F-z’F* 
a3F  -  z*F 


a’H  -  zHJ° 
a3D  -  z*F 
!I»F  -  z3F° 


a*F  -  z*F° 
a3H  -  z*G° 


a*H  -  zHT 
a3H  -  zHj° 
a»D  zsP" 


a3H  z’G” 


a3D  -  z5P° 


a’F  -  z*G° 


a3F  -  zKi° 
c3F  -  v3D° 
a3F-z3G° 

a5F  -  w^0 


a3F  -  z3G° 
a3F  -  zHj° 


a3F  -  z3G° 
a3G  -  z3F” 
a5F  -  w3G0 
a3G  -  z3F° 


a3G  -  z.3F” 
a3G  -  z3F° 

a*F  -  w’G0 

a3G  -  z3F° 


a3H  -  z3D° 


b‘G-w3G° 
a3H  z5F° 

a3P-  z3D 


4- 4 

5- 4 

?  2-2 


Cr  III 


Cr  III 


Hkraenl 

Wavelength 

Intensity 

Mullipkl 

Conf  agination 

Term 

j  -  j 

References 

Cr  Hi 

1246.8} 

100 

M2S 

Cr  Hi 

1247  86 

200 

6 

3d4  -  3d’(a4F)4p 

a3P  -  z’D° 

1-2 

M25 

Cr  III 

1248  61 

120 

3d4  -  3d’(a4F)4p 

a3H  -  z’F” 

6-5 

M25 

Cr  III 

1250  33 

20 

M25 

Cr  III 

1250  57 

20 

3d4-  3d3(a4F)4p 

a3H  z’F* 

5-4 

M25 

Cr  III 

1251  42 

150 

6 

3d4  -  3d3(a4F)4p 

a3P  -  z’D” 

!  - 1 

M25 

Cr  III 

1252  61 

500 

6 

3d4  -  3d3(a4F)4p 

a3P  -  z3D 

2-3 

M25 

Cr  III 

1251  87 

3d4  -  3d3(a4F)4p 

a3P  -  z’F' 

1-2 

M25 

Cr  III 

1256  18  P 

20 

3d4  -  3d’(a‘p)4p 

a3P  z’F' 

? 

1  - 1 

B25 

Cr  III 

1256  7} 

80 

20 

3d4  -  5d3(a4F)4p 

aHJ-zHi 

4-5 

M25 

Cr  III 

1258  55 

200 

6 

3d4-  3d3(a4F)4p 

a3P  -  z3D 

2-2 

M25 

Cr  III 

1259  02 

400 

20 

3d4  -  3d3(a4F)4p 

aHj  -  zHj 

5-5 

M25 

Cr  III 

1259  49 

100 

20 

3d4  -  3d3(a4F)4p 

a’G-z’G 

3-4 

M25 

Cr  II! 

1259  80 

200 

5 

3d4  -  3d3(a4F)4p 

a3P  -  z3D 

0-1 

M25 

Cr  III 

1261  09 

10 

3d’(a’H)4s-3d’(b’D)4p 

b3H  v’F* 

•) 

4-3 

M25 

Cr  III 

1261.5! 

20 

3d4  -  3d’(a4F)4p 

a3P  -  z5F° 

? 

2-3 

M25 

Cr  III 

1261  86 

400 

20 

3d4  -  3d3(a4F)4p 

a  Hi  -  z’G' 

4-4 

M25 

Cr  III 

1262.54 

300 

5 

3d4  -  3d3(a4F)4p 

a3P  -  z’D 

1-2 

M25 

Cr  PI 

1265.06 

50 

13 

3d4  -  3d3(a4F)4p 

a3F  -  z’D 

3-3 

M25 

Cr  .11 

1265  6' 

350 

20 

3d4  -  3d3(a4F)4p 

a’G-z’G0 

3-3 

M25 

Cr  III 

126*  21 

350 

13 

3d4  -  3d’(s4F)4p 

a3F  -  z3D° 

4-3 

M25 

Cr  III 

1264 

10 

3d4  -  3d3(a4F)4p 

a3P  -  z5F° 

7 

2-2 

B25 

Cr  III 

1265.22 

5 

3d4  -  3d3(a4F)4p 

a3F  -  z’F” 

4-5 

M25 

Cr  III 

1266  01 

20 

20 

3d4  -  3d3(a4F)4p 

j’G  zHj" 

4-3 

M25 

Cr  II! 

5  266  14 

150 

5 

3d4  -  3d3(a4F)4p 

a3P  -  z3D 

1  -  1 

M25 

Cr  III 

i266.55 

20 

3d3(a4F)4s  -  3d3(a3F)4p 

a’F  -  w’F° 

3-3 

M25 

Cr  III 

1268  01 

250 

5 

3d4  -  3d3(a4F)4p 

a3P  -  z’D° 

2-3 

M2S 

Cr  III 

1268  1  5 

20 

13 

3d4  -  3d3(a4F)4p 

a’F  -  z’D° 

2-2 

M25 

Cr  III 

1269  11 

25C 

13 

3d4  -  3dJ(a4F)4p 

a3F  -  z3D 

3-2 

M25 

Cr  III 

1271.85 

200 

13 

3d4  -  3d3(a4F)4p 

a3F  -  z’D 

^  I 

M  25 

Cr  III 

1275.51 

150 

* 

3d4 - 3d3(a4F)4p 

a3P  z’D° 

2-2 

M/5 

Cr  !!l 

1275.54 

150 

3d4  -  3d’(a4F)4p 

a3F  -  z.’F° 

7 

3-2 

r 

L  * 

Cr  III 

1276.76 

200 

3d4  -  3d3(a4F)4p 

a3F  -  z5F° 

7 

2-1 

Br 

Cr  HI 

12/7.25 

30 

3d*  -  3d3(a4F)4p 

a3P  -  z’D” 

7 

2-1 

Mi 

Cr  III 

1278  71 

20 

13 

3d4  -  3d3(a4F)4p 

a’F  -  z’D° 

3-3 

M25 

Cr  III 

1279.91 

200 

12 

3d4  -  3d3(a4F)4p 

a3F  z’D° 

4-3 

M25 

Cr  III 

1281.98 

200 

M25 

Cr  lii 

1285.12 

50 

13 

3d4 - 3d3(a4P)4p 

a3F  -  z'D° 

2-2 

M25 

Cr  'll 

1284  09 

200 

12 

3d4  -  3d3(a4F)4p 

a3F  -  z’D° 

3-2 

M25 

Cr  III 

1284.46 

10 

M25 

Cr  III 

1785  90 

10 

M25 

C:  III 

1287.05 

400 

12 

3d4 - 3d3(a4F)4p 

a’F  -  z’D° 

2-1 

M25 

Cr  III 

1289  81 

200 

3d4  -  3d3(a4F)4p 

a’H  -  z’G” 

7 

4-5 

M25 

Cr  III 

1290.95 

200 

37 

3d4  -  3d3(azH)4p 

b’F  -  x’G° 

2-3 

M25 

Cr  III 

1291.25 

20 

37 

3d4  -  3d3(a3H)4p 

b’F  -  x’G” 

3-3 

M25 

Cr  III 

1291.53 

250 

37 

3d4  -  3d3(a3H)4p 

b’F  -  x’G' 

3-4 

M25 

Cr  III 

1291,77 

250 

37 

3d4  -  3d3(a3H)4p 

b’F  x’G' 

4-5 

M25 

Cr  III 

1295.57 

100 

-M25 

C-  I!1 

1296.01 

40 

M25 

Cr  III 

1299.56 

40 

M25 

Cr  III 

1302.45 

20 

M25 

Cr  HI 

1302.85 

5 

3d4  -  3d3(a4F)4p 

a’H  -  z’G0 

4-3 

M25 

Cr  III 

1303.47 

40 

M25 

C-  III 

1306.16 

60 

M25 

Cr  III 

1307.24 

100 

M25 

Cr  III 

1307  47 

10 

M25 

Cr  III 

1307.64 

60 

3d3(a4F)4p  -  3d3(a2H)4d 

z’D'-g’H 

7 

4-5 

M25 

Cr  III 

1308,27 

150 

M25 

Cr  III 

1309,54 

200 

28 

3d4  -  3d3(a4F)4p 

a’D  -  z’F° 

3-4 

M25 

Cr  III 

1310.18 

30 

M2i 

Cr  III 

1315  00 

100b 

33 

3d4  -  3d3(a2H)4p 

a'F-y'G” 

3-4 

M25 

Cr  III 

1315.44 

20 

28 

3d4  -  3d3(a4F)4p 

a’D  -  z’F° 

3-3 

M25 

Cr  III 

1316.16 

200 

M25 

Cr  HI 

1316,40 

200 

28 

3d4  -  3d’(a‘F)4p 

a’D  -  z’F° 

2-3 

M25 

Cr  III 

1321.65 

30 

28 

3d'-3d’(a4F)4p 

a’D  -  z’F° 

2-2 

M25 
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Cr  III 


Element 

Wavelength 

Configuration 

Tcnn 

j  j 

References 

Cr  III 

1322.83 

100 

28 

3d4  -  3d3(a4F)4p 

a3D  -  z3F* 

1  -2 

M25 

Cr  III 

1323.22 

10 

3d4  -  3d3(a4F)4p 

a3F  -  z*G° 

7 

2-3 

M25 

Cr  III 

1327.17 

10 

M25 

Cr  III 

1327.79 

100 

3d4  -  3d3(a3D)4p 

b*F  -  w3D° 

4-3 

M25 

Cr  III 

1328  37 

10 

3d4  -  3d3(a3D)4p 

b3F  -  w3D° 

7 

3-3 

M25 

Cr  III 

1328.78 

10 

3d4  •  3o3(a4F)4p 

a3F  -  z*G4 

7 

3-2 

M25 

Cr  III 

1329.29 

20 

M25 

Cr  III 

1331.56 

50 

3d4  -  3d3(a3D)4p 

b3F  -  w3D° 

3-2 

M25 

Cr  III 

1341.17 

10 

M25 

Cr  III 

1342.24 

40 

3d4  -  3da(a4P)4p 

a'F  -  y3D° 

7 

3-3 

M23 

Cr  III? 

1345  12 

100 

M25 

Cr  III? 

1345.46 

70 

M25 

Cr  III 

1351.94 

10 

M25 

Cr  III 

1354.16 

10 

3d3(a4F)4s  -  3d3(a3F)4p 

c3F  -  w3G“ 

4-4 

M25 

Cr  HI 

1354.75 

50 

3d4  -  3d3(a3H)4p 

b3F  -  y'G° 

4-4 

M25 

Cr  III 

1356.25 

10 

M25 

Cr  HI 

1356.86 

20 

3d3(a4F)4s  -  3d3(a3F)4p 

c3F  - 

? 

4-3 

M25 

Cr  ill 

1357.20 

150 

36 

3d4 - 3d3(a2D)4p 

b3F  -  x3F“ 

4-4 

M25 

Cr  III 

1357.69 

20 

M25 

Cr  III 

1357.85 

5 

36 

3d‘-3d3(a3D)4p 

b3F  -  x3F° 

3-4 

M25 

Cr  III 

1358.65 

30 

M25 

Cr  III 

1358.75 

20 

M25 

Cr  III 

1360.40 

60 

3d3(a4F)4p  -  3d3(a2H)4d 

z*G°  -  g3H 

7 

5-6 

M25 

Cr  III 

1360.56 

20 

M25 

Cr  III 

1360.97 

10 

M25 

Cr  III 

1361.15 

200 

3d3(a4F)4p  -  3d3(a3H)4d 

z^'-gMi 

7 

4-5 

M25 

Cr  MI 

1361.30 

200 

M25 

Cr  III 

1362  85 

50 

3d4  -  3d3(a4F)4p 

aHi-zHT 

7 

5-4 

M25 

Cr  III 

1363.73 

20 

3d4  -  3d3(a4F)4p 

aKi  -  z>G" 

7 

3-3 

M25 

Cr  III 

1364.26 

50 

3d4  •  3d3(aHj)4p 

a'F  -  z'G° 

7 

3-4 

M25 

Cr  III 

1365.06 

40  - 

M25 

Cr  III 

1365.29 

200 

36 

3d4  -  3d3(a3D)4p 

b3F  -  x3F° 

4-3 

M25 

Cr  III 

1365.94 

70 

36 

3d4  -  3d3(a3D)4p 

b3F  -  x3F“ 

3-3 

M25 

Cr  III 

1366.06 

70 

M25 

Cr  III 

1366.63 

120 

3d4  -  3d3(a4F)4p 

aH3  zKC 

4-3 

rvi  25 

Cr  III 

1366.88 

20 

M25 

Cr  III 

1367.13 

40 

3d3(a4F)4p  -  3d3(a2H)4d 

z3G°  -  g3H 

7 

5-5 

M25 

Cr  III 

1368.23 

20 

36 

3d4  -  3d3(a2I))4p 

b3F  -  x3F“ 

2-2 

M25 

Cr  III 

1368.6' 

150 

36 

3d4  -  3d3(a3D)4p 

b3F  -  x3F° 

3-2 

M25 

Cr  III 

1370.20 

20 

M25 

Cr  III 

1 370.74 

20 

M25 

Cr  III 

1372.27 

60 

M?5 

Cr  III 

1374.91 

10 

M25 

Cr  III 

1376.90 

10 

M25 

Cr  III 

1381.67 

30 

M25 

Cr  III 

1382.19 

100 

M25 

Cr  III 

!  383  79 

250 

35 

3d4  -  3d3(a4P)4p 

b3F  y3U° 

4-3 

M25 

Cr  III 

1384.44 

10 

35 

3d4  -  3d3(a4P)4p 

b3F  -  y3D° 

3-3 

M25 

Cr  III? 

1385.07 

10 

M25 

Cr  III 

1388.13 

40 

M25 

Cr  III 

1388.24 

20 

M25 

Cr  III 

1389.55 

70 

M25 

Cr  III 

1389.73 

i  50 

3d4  -  3d3(a4F)4p 

a3D  -  z3D° 

3  3 

M25 

Cr  III 

1390.7-7 

40 

3d4-3d3(a4F)4p 

a3D  -  z3D” 

2-3 

M25 

Cr  III 

1391.26 

20 

35 

jd4  3d3(a4P)4p 

b3F  •  y3DJ' 

2-2 

M25 

Cr  III 

1391  61 

150 

35 

3d4  -  3dJ(a4P)4p 

b3F  -  y  D° 

3-2 

M25 

Cr  III 

1391.78 

10 

M25 

Cr  III 

1392.40 

100 

M25 

Cr  III 

1392.83 

10 

3d3(a4P)4s  -  3di(a,F)4p 

c3P  -  v3D° 

7 

2-3 

M25 

Cr  III 

1393.00 

lOh 

3d3(a4F)4s  -  3d3{a3F)4p 

c3F  -  w3F° 

3-3 

M25 

Cr  III 

1393.22 

10 

M25 

Cr  III 

1393.98 

10 

M25 

Cr  III 

1394.33 

100 

M25 

Cr  III 

1394.58 

70 

M25 

Cr  III 

1 396.26 

1C 

M25 
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nnnnn 


Cr  III 


Cr  III 


l 

I 


Element 

r- 

Wavelength 

Intensity 

Multiple! 

Coofcuratioo 

Term 

3  -J 

References 

Cr  III 

13%  42 

100 

M25 

Cr  III 

13%. 63 

30 

M25 

Cr  III 

1 3%. 96 

30h 

3d4  -  3dJ(aJF)4p 

a»D  z3D 

3-2 

M25 

Cr  III 

1397  40 

30 

M25 

Cr  III 

1397  69 

10 

M25 

Cr  III 

30 

M25 

Cr  III 

1 3*38.12 

50 

3d4  -  3d3(a4F)4p 

a3D  -  z3D° 

2-2 

M25 

Cr  III 

100 

M’5 

Cr  II! 

1399.42 

10 

3d4  -  3d3(a4F)4p 

a3D  -  z3D° 

1-2 

M25 

Cr  III 

1400  02 

5 

3d3(a4F)4s  -  3d3(a3F)4p 

c3F  w3F“ 

4  - 

M25 

Cr  III 

1400.34 

150 

35 

3d4  -  3d3(a4P)4p 

b3F  -  y3D° 

2-1 

M25 

Cr  III 

1400.62 

10 

3d4  -  3d*(a4F)4p 

a3D  -  z5F‘  ? 

3-3 

M25 

Cr  III 

1400  72 

10 

M2V 

Cr  III 

1401.55 

lOOh 

3d4  -  3d3(a3G)4p 

a'F  -  y3F°  ? 

3-2 

M25 

Cr  III 

1402  07 

30 

3d4  -  3d3(a3G)4p 

a'F  -  y  3F”  ? 

3-4 

M25 

Cr  III 

1402.62 

40 

3d4  -  3d’(a4F)4p 

a3D  -  z3D° 

2-1 

M25 

Cr  III 

1402  99 

10 

nl2f 

Cr  III 

1403.42 

70 

M25 

Cr  III 

1403.92 

30 

3d4  -  3d3(a4F)4p 

a3D  -  z3D° 

1  -1 

M25 

Cr  III 

1404  50 

10 

3d4  -  3d3(a4F)4p 

a3D  -  z5F°  ? 

3-2 

M25 

Cr  III 

1405.37 

30 

M25 

Cr  III 

1405.72 

20 

3d3(a4F)4s  -  3d3(a3H)4p 

a5F  -  x’G0 

2-3 

M25 

Cr  III 

40 

M25 

Cr  III 

M25 

Cr  III 

1407  22 

10 

M25 

Cr  III 

40 

3d4  -  3d,(a1G)4p 

b3F  -  z‘G’  ’ 

3-4 

M25 

Cr  III 

1408.71 

5C 

3d4-3d3(a4F)4p 

a3D  z5D° 

3-3 

M25 

Cr  III 

10 

3d»ta4F)4p  -  3d’(a*G)4d 

zsF°  -  f*H 

5-6 

M25 

Cr  III 

20 

3d4  -  3d3(a4F)4p 

a3D  -  z5E " 

2-3 

M25 

Cr  Ill 

20 

3d3(a4F)4s  -  3d3(a3H)4p 

asF  -  x3C  ° 

3-4 

M25 

Cr  III 

1410.82 

20 

M25 

Cr  III 

1411.53 

10 

M25 

Cr  III 

1412.67 

30 

M25 

Cr  III 

1413.32 

10 

M25 

Cr  III 

1413.77 

40 

M25 

Cr  III 

1414.62 

50 

M25 

Cr  III 

1414.79 

10 

M25 

Cr  III 

1415.25 

50 

3d4  -  3d3(a4F)4p 

a3D  -  z!D° 

3-2 

M25 

Cr  II! 

1415.81 

10 

M25 

Cr  III 

1416.33 

50 

3d‘-3d3(a4F)4p 

a3D  -  z5D° 

2-2 

M25 

Cr  III 

1417.13 

70 

M25 

Cr  III 

1417.67 

10 

3d*-3d»(a4F)4p 

a3D  -  zsD° 

1  -2 

M25 

Cr  III 

1419.25 

70 

M25 

Cr  III 

100 

M25 

Cr  III 

1421.20 

50h 

3d4  -  3d3(a4F)4p 

a3D  z5D°  ? 

2-1 

M25 

Cr  III 

1421.80 

10 

M25 

Cr  III 

1422.47 

40 

3d4  -  3d3(a4F)4p 

a3D  -  z5D° 

!  - 1 

M25 

Cr  III 

1422.58 

20 

3d3(a4F)4s  -  3d3(a3H)4p 

a5F  -  x3G°  ? 

5-5 

M25 

Cr  III 

1425.30 

10 

M25 

Cr  III 

1427.00 

150 

1 125 

Cr  III 

1427.20 

M25 

Cr  III 

1428  46 

M25 

Cr  III 

iBxil - 

M25 

Cr  III 

1429  17 

M25 

Cr  III 

1430  02 

3d4  -  3d3(a4F)4p 

a3P  -  z5D°  ? 

1  -0 

M25 

Cr  III 

1430  15 

M25 

Cr  III 

1 430.42 

50 

M25 

Cr  III 

1433.26 

50 

M25 

Cr  III 

1434.19 

M25 

Cr  III 

1436.65 

3d4-3d3(VH)4p 

b'Ci  xHi°  ? 

4-5 

M25 

Cr  III 

1437.17 

M25 

Cr  III 

1437.76 

M25 

Cr  III 

1438  03 

10 

M25 

Cr  III 

1438.9V) 

5 

3d4  -  3d3(a2P)4p 

b3P  -  w3D° 

1-2 

M25 

Cr  III 

1441.06 

M25 
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Cr  III 


H  lenient  |  Wavelength  |  Intensity  |  Multiple! 


Configuration 


J  -  J  References 


Cr  III 


Cr  HE 


Hlemcot 

MuHiptci 

('ooftgurauon 

Term 

j  -  s 

References 

Cr  III 

1508  14 

100 

M25 

Cr  III 

1508  71 

50 

M25 

Cr  III 

1509  31 

30h 

3d4-  3d3(a'P)4p 

b3P  y3D° 

? 

1  -2 

M25 

Cr  III 

1510.05 

10 

M25 

Cr  III 

1510  63 

10 

M25 

Cr  III 

1511.78 

80 

M25 

Cr  III 

1 512.22 

100 

3d* - 3d3(a4P)4p 

b3F  -  y5D° 

? 

2-2 

M25 

Cr  III 

1513  18 

10 

3d4-  3d3(a4P)4p 

b3P  -  y3D° 

2-3 

M25 

Cr  III 

1513,39 

10 

M25 

Cr  III 

1515.01 

20 

3d4  -  3d3(a3H)4p 

b‘G  -  y’G° 

7 

4-4 

M25 

Cr  III 

1515.44 

80 

M25 

Cr  III 

1517.4j 

20 

M25 

Cr  III 

1517.85 

20 

M25 

Cr  III 

1518.48 

40 

M25 

Cr  III 

1519.66 

10 

M25 

Cr  III 

1520  01 

70 

3d4-  3d3(a4P)4p 

b3P  -  y3D° 

7 

1  -  1 

M25 

Cr  III 

1520  79 

40 

M25 

Cr  III 

1521.29 

10 

M25 

Cr  III 

1521.59 

30 

3d3(a4F)4s  -  3d3(a4P)4p 

a5F  -  y3D" 

7 

3  3 

M25 

Cr  III 

1522.29 

5 

3d3(a4F)4s  -  3d3(a4P)4p 

a3F  -  y3D° 

1  -2 

M25 

Cr  III 

1  523.12 

50 

M25 

Cr  III 

1523.21 

80 

M25 

Cr  III 

1524.65 

20 

M25 

Cr  III 

1525.27 

10 

M25 

Cr  III 

1525.42 

5 

3d4(a4F)4s  -  3dJ(a  *P)4p 

a3F  -  y3D 

2-2 

M25 

Cr  III 

1525.78 

10 

M25 

Cr  III 

1528.38 

30 

3d3{a4P)4s  -  5d3(a2F)4p 

a5P  w3F” 

3-4 

M25 

Cr  III 

1528.52 

40 

3d3(a2G)4s  •  3d3(a2F)4p 

b*G  - 

4-5 

M25 

Cr  III 

1528.91 

20 

M25 

Cr  III 

1529.16 

20 

M25 

Cr  III 

1530.59 

5 

3d3(a4P)4b  -  3d3,a2F)4p 

a5P  -  w3F° 

3  2 

M25 

Cr  111 

1532.09 

20 

3d3(a4F)4p  3d3(a4F)5s 

z3G°  -  f3F 

7 

2-2 

M25 

Cr  Ill 

1532.54 

10 

3d4  -  3d-‘(a4P)4p 

b3P  y3D° 

7 

2-1 

M25 

Cr  III 

1533.12 

70 

92 

3d3(a2G)4s  -  3d3(a2F)4p 

b’CJ  -  wKi" 

5-5 

M25 

Cr  III 

1534.09 

80 

M25 

Cr  III 

1534.40 

10 

M25 

Cr  III 

1535.66 

10 

M25 

Cr  III 

1537.14 

40 

M25 

Cr  III 

1538.04 

10 

M25 

Cr  III 

1538.43 

10 

3d3(a*F)4p  -  3d3(a4F)5s 

z5G°  -  f3F 

7 

4-3 

M25 

Cr  III 

1539.70 

30 

3d4  -  3d3(a4P)4p 

b3F  -  zsP° 

? 

2-1 

M25 

Cr  III 

1541.57 

10 

M25 

Cr  III 

1542.52 

10 

M25 

Cr  III 

1545.03 

30 

M25 

Cr  III 

1546.34 

30 

M25 

Cr  III 

1546.55 

30 

M25 

Cr  III 

1547.05 

30 

M25 

Cr  III 

1548.86 

20 

3d3(a4F)4p  -  3d3(a*F)4d 

.■5G°  -  c3F 

7 

2-2 

M25 

Cr  III 

1550.09 

20 

M25 

Cr  III 

1 550.94 

10 

3d4  -  3d3(a2H)4p 

b’Ct  -  y’lr 

? 

4-4 

M25 

Cr  ) 

1551.43 

50 

3d4  -  3d3(a4P) 4p 

b'G  -  y3D° 

7 

4-3 

M25 

Cr  Hi 

1552.31 

40 

M25 

Cr  III 

1552.95 

10 

M25 

Cr  III 

1553.30 

40 

M25 

Cr  III 

1553.38 

50 

M25 

Cr  III 

1554.71 

30 

M25 

Cr  II! 

1  555.94 

30 

M25 

Cr  III 

1557.01 

30 

M25 

Cr  III 

1  558.14 

30 

M25 

Cr  .11 

1559.67 

10 

3d3(a4F)4s  -  3d3(a2H)4p 

c3F  -  x3G° 

2-3 

M25 

Cr  III 

1561.72 

10 

3d3(a2G)4p  -  3d3(a2H)4d 

z3H  -g3H 

7 

4-5 

M25 

Cr  III 

1564.07 

10 

3d3(a4P)4s  -  3d3(a2F)4p 

c3P  -  w3^0 

2-3 

M25 

Cr  III 

1564.32 

10 

M25 

Cr  III 

1565.40 

20 

3d3(a4F)4p-3d3(a4F)5s 

7.5G°  -  f5F 

7 

3-4 

M25 

Cr  II! 

1565.54 

20 

3d3(a4l')4p  -  3d3(a4F)5s 

zsG°  -  fsF 

7 

2-3 

M25 
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Cr  III 


Cr  III 


htemeni 

Wavelength 

Intensity 

Muhiplet 

Coni  igurslion 

Term 

i-i 

References 

l'r  III 

1  567  41 

80 

" 

M25 

Cr  III 

1567  80 

10 

M25 

Cr  III 

1568  48 

20 

3d* (a4 F) 4s  -  3d3(azH)4p 

c’F  -  x*G° 

3-4 

M25 

Cr  III 

1  569.07 

30 

3d3(a4F)4s  -  3d3(a4P14p 

a*F  -  z*S° 

2-2 

M25 

Cr  III 

1569  36 

20 

3d3(a*G)4p  -  3dJ(a*H)4d 

z3H°  -  f3I 

7 

5-6 

M25 

Cr  III 

1569.51 

50 

M25 

Cr  III 

1570.67 

40 

73 

3d3<a4F)4p-3d*(a4F)5s 

z1!}"  -  f*F 

2-2 

M25 

Cr  III 

1571  04 

100 

M25 

Cr  III 

1571  38 

20 

M25 

Cr  III 

1571  98 

50 

M25 

Cr  III 

1572.13 

20 

73 

3d3(a4F)4p  -  3d3(a4F)5s 

zH3°  -  fsF 

3-3 

M25 

C>  III 

1572  54 

10 

M25 

Cr  III 

1572  89 

20 

M25 

Cr  III 

1573.34 

10 

1 

M25 

Cr  Hi 

1573.87 

70 

73 

3d3(a4F)4p-3d3(a4F)5s 

zHi°  fsF 

2  1 

M25 

Cr  III 

1574.00 

40 

73 

3d3(a4F)4p  -  3d3(a4F)5s 

z*Ci*-f*F 

4-4 

M25 

Cr  IM 

1574  63 

20 

M25 

Cr  III 

1  576.24 

20 

73 

3d3(a4F)4p  -  3d3(a4F)5s 

zHJ”  -  fsF 

5-5 

M25 

Cr  III 

1577.14 

100 

73 

3d3(a4F)4p  -  3d3(a4F)5s 

zHi  f5F 

3-2 

M25 

Cr  III 

1577  36 

50 

M25 

Cr  III 

1 578  01 

10 

3d3(azG)4p  -  3d3(a2H)4d 

z3H”  -  f3l 

7 

6-7 

M25 

Cr  III 

1578  39 

10 

M25 

Cr  III 

1578.61 

40 

3d3(a4F)4s  -  3d3(azH)4p 

c3F  -  x3G° 

7 

4-3 

M25 

Cr  III 

1580  20 

10 

M25 

Cr  III 

1580.24 

10 

3d3(a4F)4s  -  3d3(azH)4p 

c3F  -  x3G° 

4-5 

M25 

Cr  III 

1580.73 

200 

73 

3d3(a4F)4p  -  3d3(a4F‘)5s 

z*G  -  fsF 

4-3 

M25 

Cr  III 

1581  15 

>00 

M25 

Cr  III 

1 5C1 .57 

20 

M25 

Cr  III 

1582.62 

250 

M25 

Cr  III 

1582.93 

200 

M25 

Cr  III 

1583.70 

20 

M25 

Cr  III 

1584.09 

10 

M25 

Cr  III 

1584.60 

400 

73 

3d3(a4F)4p  -  3d3(a4F)5s 

zHi  -  fsF 

5-4 

M25 

Cr  III 

1584.84 

30 

M25 

Cr  III 

1585.01 

30 

3d3ta4F)4p  -  3d3(a4F)5s 

z5l)°  -  f3F 

7 

3-4 

M25 

Cr  III 

1586.35 

150 

M25 

Cr  III 

1587.35 

10 

3d4-3d3(a3G)4p 

b3P  •  y3F° 

2-3 

M25 

Cr  III 

1587.54 

20 

3d3(a4F)4p  -  3d3(a4F)5s 

z.3D°  -  f3F 

9 

2-3 

M25 

Cr  III 

1588.00 

20 

M25 

Cr  III 

1588.42 

150 

3d3(azG)4s  -  3d3(a2F)4p 

F3G  -  w3F° 

7 

3-4 

M25 

Cr  III 

1588.87 

200 

73 

3d3(a4F)4p  -  3d3(a4F)5s 

zKr-PF 

6-5 

M25 

Cr  III 

1589.91 

20 

M25 

Cr  III 

1590.49 

20 

3d3(azG)4s-3d3(azF)4p 

c'G  -  w^” 

7 

4-5 

M25 

Cr  III 

1590.77 

10 

3d3(azG)4s  -  3d3(azF)4p 

b3G  -  vt,3F° 

3-2 

M25 

Cr  III 

1591.09 

50 

M25 

Cr  III 

1592.39 

100 

M25 

Cr  III 

1593.16 

40 

3d3(a4F)4s  -  3d3(azG)4p 

a5F  •  y3F° 

7 

2-2 

M25 

Cr  III 

1593.38 

40 

M25 

Cr  III 

1593.71 

10 

M25 

Cr  III 

1594.03 

80 

M25 

Cr  III 

1594.45 

20 

M25 

Cr  III 

1595.86 

29 

3d3(a4F)4p  -  3d3(a4F)5s 

z5D°  -  f3F 

7 

3-3 

M25 

Cr  III 

1 596.06 

10 

M25 

Cr  III 

15%. 52 

150 

3d3(a4F)4s  -  3d3(azG)4p 

a5F  -  y3F° 

7 

3-3 

M?.5 

Cr  III 

1596.76 

10 

3d3(azO)4s  -  3d3(azF)4p 

b3G  -  w3F° 

5-4 

M25 

Cr  III 

1597.46 

120 

M25 

Cr  III 

1597.86 

10 

M25 

Cr  III 

1598.05 

50 

M25 

Cr  III 

1598,48 

30 

M25 

Cr  III 

1599.01 

30 

M25 

Cr  III 

1600.02 

70 

M25 

Cr  III 

1600  21 

50 

M25 

Cr  III 

1601  57 

40 

M25 

Cr  III 

1602.17 

100 

M25 

Cr  III 

1602  79 

100 

M25 

365 


Cr  III 


Cr  III 


— 

Element 

Wavclciifth 

Intensity 

Muhjpici 

Concurs  boo 

Ttrm  j 

)J 

Refer  cocci 

Cr  III 

1603  19 

300 

3da(a4F)4s  -  3ds(a*G)4p 

a*F  -  y3F* 

7 

4-3 

M25 

Cr  III 

1603  93 

10 

M25 

Cr  III 

1604  34 

10 

M25 

Cr  III 

1604.112 

20 

M2J 

Cr  III 

160518 

20 

M25 

Cr  III 

1606.19 

10 

3da(a4F)4p  -  3da(a4F15* 

?IC°  f ip 

3  -  3 

M25 

Cr  III 

iwv;  « 

mi 

M25 

Cr  III 

1606.67 

20 

M25 

Cr  III 

1607.57 

10 

M25 

Cr  III 

1607  78 

20 

M25 

Cr  ill 

1607.92 

30 

M25 

Cr  III 

1608.19 

10 

?da(a4F)4p  -  3ds(a4F)5s 

z,r-faF 

? 

5-4 

M25 

Cr  III 

1609.01 

30 

3dL(a4P)4s  -  3da(aaF)4p 

c3P  waFJ 

1  -2 

M25 

Cr  III 

1609.35 

200 

M25 

Cr  III 

1609  79 

150 

3da(a4F)4p  -  3da(a4F)5s 

zaD°  •  PF 

7 

3-4 

M25 

Cr  III 

1609  91 

200 

M’5 

Cr  III 

1610.10 

10 

3da(a4F)4p  -  3da(a4F)5s 

z^-FF 

7 

2-2 

M25 

Cr  III 

1610  56 

40 

M25 

Cr  III 

1610  88 

10 

3d=(a4F)4p-3da(a4F)4d 

zsD°  -  eaF 

7 

2-3 

M25 

Cr  III 

1611.08 

10C 

3da(a4F)4p  -  3d3(a4F)5s 

z3D°  -  PF 

? 

2-3 

M25 

Cr  III 

1611.57 

10 

M25 

Cr  II! 

1612.07 

30 

M25 

Cr  III 

1612.57 

10 

M25 

Cr  III 

1613  02 

10 

M25 

Cr  II! 

1613  14 

20 

M25 

Cr  III 

1614.04 

100 

3da(a4F)4p  -  3da(a4F)5s 

z3D°  faF 

7 

1  2 

M25 

Cr  III 

1614.17 

80 

3d3(a4F)4s  -  3da(aaD)4p 

c3>: .  waD° 

7 

2-3 

M25 

Cr  II! 

1615.21 

10 

3da(a4F)4p-3da(a4F)5s 

z5F°  -  faF 

7 

3-2 

M25 

Cr  III 

1617.23 

20 

M25 

Cr  III 

1617.49 

10 

M25 

Cr  III 

1617.72 

5 

3da(a4F)4s  -  3d3(aaG)4p 

asF  -  yHT 

3-4 

M25 

Cr  III 

1617.90 

10 

3da(aaG)4p-3da(a,H)4d 

y’G1  F>I 

7 

5-6 

M25 

Cr  III 

1619  94 

100 

3d3(a‘F)4p-3d3(a4F)4d 

zaD°  -  e’G 

? 

3-4 

M25 

Cr  III 

1620.44 

10 

3da(aHj)4p  -  3d4(alH)4d 

yaG'’-gaH 

7 

5-5 

M25 

Cr  III 

1620.76 

10 

M25 

Cr  III 

1621.10 

30 

M25 

Cr  III 

1621.60 

10 

M25 

Cr  III 

1621.87 

30 

M25 

Cr  III 

1622.61 

20 

M25 

Cr  HI 

1623.01 

10 

3d3(a4F)4p  -  3da(a4F)4d 

zsD°  -  c3F 

? 

3-2 

M25 

Cr  HI 

1625.32 

30 

3d3(a4F)4p  -  3da(a4F)4d 

z5D°  -  e3F 

? 

4-4 

M25 

Cr  III 

1625.78 

10 

M25 

Cr  ill 

1626.33 

ICOd 

M25 

•Jr  li'I 

1626.85 

50 

M25 

Cr  III 

1627.25 

30 

M25 

Cr  III 

1627.80 

20 

3d3(a4F)4s  -  3da(aaD)4p 

caF  -  waD° 

3-2 

M25 

Cr  III 

1628  39 

120 

3da(a4F)4p  -  3da(a4F)4d 

z5F° - eaF 

7 

2-2 

M2! 

Cr  III 

1628  58 

10 

3d3(a4F)4s  -  3da(aaD)4p 

caF  -  wsD° 

2-1 

M25 

Cr  III 

1628.98 

100 

M25 

Cr  III 

1629.56 

100 

3da(a‘F)4p  -  3da(a4F)4d 

z5D°  -  eaF 

7 

4-3 

M25 

Cr  II! 

1631.49 

20 

M25 

Cr  ill 

1631.68 

20 

3da(a4F)4p  -  3da(a4F)5s 

z5D°  f5F 

? 

1  -2 

M25 

Cr  III 

1631.89 

20 

3d4  -  3d3(aHj)4p 

b'G  -  y3"° 

7 

4-4 

M25 

Cr  III 

.632.62 

100 

3da(a4P)4p  -  3d3(a4F)5s 

z5D°  -  f5F 

? 

2-3 

M25 

Cr  III 

1532.85 

20 

M25 

Cr  III 

1633.17 

Zi) 

M25 

Cr  III 

1633.60 

20 

M25 

Cr  III 

I63.U2 

120 

3d3(a4F)4p  -  3da(a4F)5s 

zaD°  -  f5F 

? 

3-4 

M25 

Cr  III 

1634  61 

10 

3da(a4F)4s-  3d3(a3D)4p 

c3F  -  w3D° 

4-3 

M25 

Cr  III 

1635.10 

100 

<d3(a4F)4p  -  3da(a4F)4d 

zaD°  -  e^F 

? 

2-3 

M25 

Cr  III 

1635.48 

100 

3da(a4F)4p  -  3d3(a4F)5s 

z.sD°  -  faF 

7 

4-5 

M25 

Cr  HI 

1636.3:' 

200 

M25 

Cr  III 

1636.69 

10 

M25 

Cr  III 

1637.53 

lOOh 

M25 

Cr  III 

1637.90 

100 

M25 

366 


n n n, r: n  nncnn  none 
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Cr  III 


Cr  III 


Flemen;  Wavelength  Intertity  Multiple) 


Configunuon 


1671  40 
1671.85 


1677.64 
1671  00 


1673  77 

1674  73 

1675  72 

1676  20 


1678  41 

5 


1679.38 
1679.53 
1679  83 

1682  36 
1683.50 
1684.02 

1684  14 

1685  38 

1685  85 

1686  44 
1687.03 
1687.56 
1688.15 

1688  39 
1689.14 
1689.46 
1689.77 
1690  00 


1696.64 
!  696.85 
97 
97 


1698.03 


1700.29 

1701.05 


zKj  -  e’F 
a‘F  -  z3H" 


a‘F  -  y5D° 


3d3(a4F)4p  -  3d3(a4F)5s 
3d3(a4F)4s  -  3d3(a4P)4p 
3d3(a4F)ap  -  3d3Ia4F)4d 

z3D°  -  f*F 
a‘F  -  y*D° 
zHi°  -  e‘F 

3d3(a4F)4s  -  3d3(a3H)4p 
3d3(a4F)4p  -  3d3(a4F)4d 
3d3(a4F)4s  -  3d3(a4P)4p 
3d3(a4F)4s  -  3d3(a4P)4p 
3d3(a4F)4s  -  3d3(a4P)4p 

c3F  -  y‘G° 
z^0  -  e‘F 
a*F  -  y*0° 
a‘F  -  y‘D” 
a3F  -  y*D° 

3d3(a3H)4s  -  3d»(a3F)4p 
3d3(a4F)4p  -3d3(a4F)4d 
3d3(a4F)4p  -  3d3(a4F)4d 
3d3(a4F)4s  -  3d3(a3D|4p 
3d3(aJH)4s-3d3(asF)4p 

b3H  -  wXi 
zKi°  -  eK) 
zKi”  -  e‘F 
c3F  -  x3F<' 
b3H  -  -y’G 

3d3'a3H)4s  -  3d»(a3F14p 
3.41ia4F)4s  -  3d3(a3D)4p 
3d3'a4F)4p  -  3d3(a4F)5s 

b3H  -  vK} 
c3F  -  x3r 
z^.”  -  f3F 

^d3(a4F)4p  -  3d3(a4F)5s 

zKT  -  f3F 

3d3(a4F)4p  -  3d3(a4F)5s 

zK)”  -  f3F 

3d3(a4F)4p  -  3d3ia4F14rt 

z5G°  -  c'” 

3d3(a4F)4s  -  3d3(a,?.')4,- 

c3F  -  x3F° 

3d3(a4F)4p-3d;(a4F)4d 

z5G°  -  e‘H 

3d3(a3P)4s  -  3d3(a2F)4p 

d3P-w3F 

3d3(a4F)4p  -  3d3(a4F)4d 

z5G°  -  e‘H 

3d3(a4F)4p  -  3d3(a4F)4d 

z5G”  -  e5H 

3d3(a3G)4p-3d3(a3H)4d 
3d3(a4F)4s-  3d3(a4P)4p 

z'G’-f3! 
a4F  -  z‘P° 

3d4  -  3d3(a4F)4p 

3d4  -  3d3(a4F)4p 

3d4  -  3d3(a4F)4p 
3d3(a4F)4p  -  3d3(a4F)4d 
3d3(a4F)4p-3d3U*F)4d 

b3F  -  z3F° 
a’F  z3G° 
b3F  -  z"F° 
z‘G°-e‘H 
z*G°  -  e‘H 

?  3-2  M25 

?  4-5  M25 

M25 
M25 
2-2  M25 


Cr  III 


Cr  III 


Fie  meat 

Wivclenfth 

Intensity 

Multiple? 

Configuration 

Tc-m 

j  j 

References 

Cr  III 

1703.73 

40 

M25 

Cr  III 

1704  79 

10 

M25 

Cr  III 

1705.36 

10 

3da(aHj)4p  -  3d3(aMj)4d 

z3H°  -  PH 

7 

5-6 

M25 

Ci  III 

1705.76 

lOh 

3d3(a4F)4p  -  3d3(a4F)4d 

zKJ”  -e3F 

•> 

3-3 

M25 

Cr  III 

1705.% 

80 

M25 

Cr  ill 

1  70d.i5 

50 

! 

M2S 

Cr  HI 

1707.27 

30 

M25 

Cr  III 

1707.43 

800 

71 

3d3(a4F)4p  -  3d3(a4F)4d 

zHJ°  -  e*H 

6-7 

M25 

Cr  III 

1707.78 

400 

3d3la4F)4p  -  3d3(a4F)4d 

zK,  -  e‘H 

4-3 

M25 

Cr  III 

1708.51 

10 

3d3(a4F)4s  -  *d3(a4P)4p 

c3F  -  y3D“ 

2-2 

M25 

Cr  III 

1708  98 

60 

71 

3d3(a4F)4p  -  3d3(a4F)4d 

zHr-e!H 

5-5 

M25 

Cr  III 

1710.10 

30 

M25 

Cr  III 

1710.60 

20 

34 

3d4  -  3d3(a4F)4p 

b3c  -  z3F° 

4-3 

M25 

Cr  III 

1711 .02 

200 

M25 

Cr  III 

1711  12  P 

5 

34 

3d4  -  3d3(a4F)4p 

b3F  -  z3F° 

2-3 

M25 

Cr  III 

1711.63 

200 

34 

3d4  -  3d3(a4F)4p 

b3F  -  z3F° 

3-3 

M25 

Cr  III 

1712  24 

20 

M25 

Cr  III 

1712  52 

10 

M25 

Cr  III 

1712.85 

10 

M25 

Cr  III 

1713.43 

50 

3d3(a4F)4p  -  3d3(a4F)4d 

lH)°  - e3F 

7  i 

4-3 

M25 

Cr  III 

1714.01 

i  150 

3d3(a4F)4p  -  3d3(a4F)4d 

zK,  -cHi 

7 

4-4 

M25 

Cr  III 

1714.26 

10 

M25 

Cr  III 

1714.63 

40 

M25 

Cr  III 

1715.17 

30 

M25 

Cr  III 

1715.65 

20h 

M25 

Cr  III 

1716.21 

40 

71 

3d3(a4F)4p  -  3d3(a4FI4d 

zHJ  -  c5H 

6-6 

M25 

Cr  III 

1716.33 

40 

152- 

Cr  III 

1716.50 

40 

3d3(a3H)4p  -  3d3(a3H)4d 

y3H”  g3H 

9 

5-6 

M-5 

Cr  III 

1717.43 

200 

3d3(a4F)4p-  3d3(a4H4d 

zH',  -cK, 

9 

3-3 

M25 

Cr  III 

1717  65 

40 

M25 

Cr  III 

1717.92 

40 

M25 

Cr  III 

1718.16 

40 

3d3(a4F)4p  -  3d3(  i'F'  4d 

z^"  -  e3F 

7 

5-4 

M25 

Cr  III 

1719.78 

5 

3d3(a4F)4s-  3d3(L'lI)4p 

c3F  -  y3H 

4-4 

M25 

Cr  III 

1720.00 

80 

34 

3d4  -  3.!:  <a4F)4p 

b3F  -  z3F 

2-2 

M25 

Cr  Hi 

1720.25 

80 

id3(a4F)4s  -  3d3(a4P)4p 

c*F  -  y3D° 

4-3 

M25 

Cr  III 

1720.51 

20h 

34 

3d4  -  3d3(a4F)4p 

b3F  -  z3F° 

3-2 

M25 

Cr  III 

1721.18 

150 

M25 

Cr  III 

1721  43 

10 

M25 

Cr  III 

1721.67 

200 

3d3(a3H)4p  -  3d3(a3H)4d 

y3H°  -  g3H 

? 

6-6 

M25 

Cr  III 

1721.84 

70h 

3d3(a3G)4p  -  3d3(a1G)4d 

z3H°  -  f3H 

7 

6-6 

M25 

Cr  III 

1722.19 

70 

3d3(a4F)4s  -  3d3(a4P)4p 

c3F  -  y3D° 

2  1 

M25 

Cr  III 

1722.38 

70 

3d3(a4F}4p  -  3d3(a4F)5s 

z3F°  f3F 

9 

3-4 

M25 

Cr  III 

1723.16 

100 

3d3(a2H)4p  -  3d3(a2H)4d 

y3H°  -  f3I 

9 

6  -  7 

M25 

Cr  III 

1723.50 

100 

3d3(a4F) 4p  -  3d3(a4F)4d 

zKY  -  eH', 

7 

5-4 

M25 

Cr  III 

1723.83 

’0 

71 

3d3(a4F)4p  -  3d3(a4F)4d 

z5G°  -  csH 

6-5 

M25 

Cr  III 

1724.32 

120 

3d3(a2H)4p  -  3d3(a2H)4d 

v3HJ  -  f3I 

? 

5-6 

M25 

Cr  III 

1725.12 

100 

3d3(a4F)4p  -  3d3(a4F)4d 

zHY  c3G 

9 

4-3 

M25 

Cr  111 

1725.29 

130 

M25 

Ci  III 

1725.60 

40 

3d3(a4F)4p  -  3d3(a4F)4d 

z5D°  -  e5F 

7 

0-1 

M25 

Cr  III 

1726.00 

20 

M25 

Cr  III 

1726.61 

20 

M25 

Cr  III 

1 727.  II 

70 

M25 

Cr  III 

1727.51 

10 

M25 

Cr  III 

1727.78 

10 

M25 

Cr  III 

1727.97 

10 

Vi25 

Cr  III 

.v24 

20 

M25 

Cr  III 

1728.34 

80 

M25 

Cr  III 

1729  79 

40 

3d3(a4F)4p  -  3d3(a4F)5s 

z3G°  fsF 

? 

4-4 

M25 

Cr  III 

1730.34 

10 

M25 

Ci  III 

1730.92 

5 

3d3(a2D)4s  -  3d3(a2F)4p 

b3D  -  w3F“ 

1-2 

M24 

Cr  III 

1731.53 

20 

3d3'a4F)4p  -  3d3(a4F)4d 

z*D°  -  e5F 

7 

4-5 

M25 

Cr  III 

1731.76 

90b 

3d3(a‘F)4p  -  3d3(a4F)4d 

z5D°  -  e!F 

? 

3-4 

M25 

Cr  111? 

1732.0b 

200 

M25 

Cr  III 

1732.85 

50 

3d3(a4F)4p  -  3d3(a4F)4d 

z3F°  -  e!D 

7 

4-4 

M25 

Cr  III 

1733.00 

200 

3d3(a4F)4p  -  ?d3(a4F)5s 

z3F°  -  f3F 

7 

4-4 

M25 
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Cr  III 


■*»<  W»»c*re«* 


HI  1 733  1J 
III  1714.81 

111  1735  20 

HI  1735  61 

II  1735  76 

II  1736  49 

II  1736.63 

II  1737  47 

II  1738  23 

II  1738  90 

II  1740  06 

II  '740.31 

I  1740  78 
1742  19 
1  1742  52 

I  1742  96 

I  1743  44 

I  1743  65 

I  1743  87 

I  1744.07 

1744  81 

1745  04 
1745.55 

1746  48 
1746.77 

1747.14 

1747  30 
1748.74 
1748.87 
1749  67 

1749  88 

I  1750  27 
1750.98 
1751.34 
1752.47 

1753.23 
1753.60 
1754.36 
1754.76 
1754.94 

1755.24 
1755.46 
1755  78 
1756.29 
1756.58 

1756.97 

1757.45 

1757.95 

1758.20 

1759.19 

1759.34 

1759.50 

1760.31  i 

1761.38  t 

1761.73  2 

1762.52  3 

1762.81  45 

1763.13  7 

1763.77  1  5 

1764  16  , 

1765.06  I2( 

1765.53  M 

1765.93  |( 

1766.08  U 

1766.58  V 


I  Multplrt 


tWminm, 

34»(i«F)4p  3d*(a4F)4d 

M*<i*H)4p  3d*(«*H)4d 
Id3(a3D)4j  >d’(a,F)4p 

3d*(a*D)4s  3d*(a*F)4p 
3d«(a‘F)4p  ■  3d»(a«F)4d 

3d*U*D)4>  3dI(a,F'4p 
3d*(a*F)4p  3d*(a‘F)4d 

3d3(a«D)4j  3d3(a*F)4p 
3d»(a‘F)4p  3ds(a‘F)4d 


Cr  HI 


Rclcreaca 


3d3(a4F‘)4p 

3d3(a3H)4p 

3d,(a*F)4p  - 
3d1(a‘F)4p . 


3d3(a4F)«id 

3d*(a»H)4d 

3d3(a4F)4d 

3d*(a*F)4d 


3d>(a*F)4s  -  3d*(a»F)4p 

5d3(a4F)4p  3d3(a4F)55 

3d*(i4F(4p  3d*(a4F>4d 

3d3(a4F)4d 
3d*(a4F)4d 


3d3(a4F)4p 

3d*(a4F)4p 


>d3(a4F)4p  ■  3d*(a4F)4d 


3d4  -  3d3(a4FMr 
3d3(a3H)4s  -  3d3<a3F)4p 
3d3(a4F)4p  •  3d3(a4F)4d 


3d3(a4F)4p  3d3(a4F)4d 

*£<■£>*  3d3(a4F)4d 
3d3(a4F)4p  -  3d3(a4F)4d 
3d3(a4F)4p  •  3d3(a4F)4d 


3d3(a4F)4p  -  3d3(a4F)4d 
3d3(a4F)4p  -  3d3(a4F)4d 

3d3(a4F)4p  -  3d3(a4F)4d 

3d3(a4F)4p  -  ’  J3(a4F)4d 
3d3,94F)4n  3d3(a4F)4d 

3d3(a2G)4p  -  3d3(a’H)4d 
3d3(a*G)4p-  3d3(a»G)4d 
3d3(a4F)4p  -  3d3(a4F)4d 
3d3(a4F)4p  -  3d3(a4F)4d 

3d3(a4F)4p  -  3d3(a4F)4d 

3d4  -  3d3(a4F)4p 
3d3(a4F)4p  -  3d3(a4FMd 


z‘D'  e*F 

y*H"  f*i 
b*D  W«r 


b3!)  wlF 
z*D’  ■  e‘F 

b*D  **p 
z*D*  e*F 


b*D  •  »3F* 
z»F*  e‘D 


z‘D"  e*F 
y*H-  PI 

z‘D*  e*F 
z»F*  c‘F 

d3F  v3D‘ 

z3P  PF 

z3 G’  e3H 

z*F*  e*G 
z*F*  c*F 

z*D“  e*F 


1125 

3  3  M25 

5-4  M25 

M2) 
M25 

3  3  M25 

6  5  M25 


3-4  |  M2' 

3-3  j  M2) 
M25 
3-2  |M25 
M25 
5  -  6  M25 

5-6  M25 

5  5  M25 

M23 
3  2  M25 


b’F  -  z’G” 
b>H  •  w3F° 
z5F  e'F 


z‘D°  e*F 


zsF°  -  c*F 
z*F° ■ esF 
z3F°  e*F 


zJF° - e3F 
z’Fc  e3F 


z5F” - esF 

zsF° - csF 
z.‘F“  -  esF 


z'H’k’H 
y’G”  -  pH 
z3F° - e3F 
zJF° - e*G 


z3D°  -  esF 

a'F  -  z.3D° 
z3F° - c*G 


M25 
4  5  M25 

2  5-4  M25 

1  4-4  M25 


M2) 

M2S 

M2) 

7  4-3  M25 

M25 

?  2-2  M25 

2  3-3  M25 

?  11  M25 


M25 

M2) 

2  2-2  M25 

2  3-4  M25 

M2) 

?  5-4  M25 

M25 

2  2-1  M2) 

?  3-2  M25 


2  5-6  M25 

2  5-6  M25 

?  3-3  M25 

■  3  4  M25 


2  1-1  M25 

M2) 

2  3-3  M25 

2  2-3  M25 
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Cr  III 


Cr  III 


Element 

UUUptet 

Coofiguraboo 

Term 

j  •  > 

r—L 

Reference* 

M25 

Cr  III 

1767  IS 

10 

3d3(a4F)4p  -  3data4F)4d 

zaD’  e*F 

? 

2-2 

M25 

Cr  III 

1768.32 

'10 

M25 

Cr  11! 

1768  50 

M25 

Cr  111 

!?68  78 

50 

3d4  -  3daU4F)4p 

baF  -  z^’ 

2-3 

M25 

Cr  11! 

I'M  03 

ICO 

M25 

Cr  III 

17M  17 

300 

3da(a4F)4p  -  3dsU4K)4d 

zaF  -  eaF 

? 

4-4 

M25 

Cr  111 

1  770.10 

30 

M25 

Cr  III 

1  770.35 

20 

M2S 

Cr  111 

1  ”70  66 

20 

3da(a1G)4p  -  3ds(a*H)4d 

z'H’-Pl 

7 

5-6 

M25 

Cr  III 

1  70% 

3Cb 

3da<a*H)4p-3da<a3H/td 

y’G'-^H 

9 

4-5 

M25 

Cr  III 

;  .72  46 

40 

3d>(a’H)4p  ■  ada(aaH)4d 

zaI  -  g*H 

7 

5-5 

M25 

Cr  111 

1772.60 

50 

M25 

•:  III 

1773.32 

20h 

3ds(a,H)4p  -  3ds<a,I’)4d 

zaI”  -  Ial 

7 

6-7 

M25 

Cr  ill 

1773  70 

10 

3da(aaG)4p-3da(aaF,  |4d 

z'H°  -  g*H 

7 

5-3 

M25 

Cr  IK 

1774.51 

20 

M25 

Cr  i!f 

1774  89 

1C 

3ds(a4F)4p  •  3ds(a4r  i4d 

zaF“  -  cH) 

7 

4-4 

M2J 

r  III 

1775  06 

30 

M25 

Cr  III 

1777.27 

40 

M25 

Cr  III 

1777.49 

10 

M25 

Cr  III 

1778  93 

■4AA 
•  vrv( 

3d1(a4F)4f  -  3da(a4F)4d 

z*D°  •  e5H 

3-3 

M25 

Cr  III 

1779.91 

40 

M25 

Cr  III 

1779.99 

40 

M25 

Cr  111 

1780.14 

50 

3da(aaH)4p  -  3dstasW14d 

zaI” -  faI 

7 

6-6 

M25 

Cr  III 

1781  45 

20 

M25 

Cr  III 

1781.73 

10 

M25 

Cr  III 

1782.07 

100 

M25 

Cr  III 

1782.99 

250 

M25 

Cr  III 

1783.95 

200 

3da(aaH)4p  -  3da(aarl)4d 

zar  -  iaI 

7 

5  5 

M25 

Cr  III 

1784.43 

150 

M25 

Cr  III 

1784.72 

50 

M25 

Cr  III 

1785.53 

10 

3dJ(a4F)4p  -  3da(a4F)4d 

zaF"  -  eaH 

2-3 

M25 

Cr  III 

1787.18 

1206 

3da(a4F)4p  -  3da(a‘F)4d 

zaF"  e5H 

5-6 

M25 

Cr  III 

1789.24 

30 

3d3(a4F)4p  -  3da(a4F)Ss 

zaF°  -  f5F 

7 

3-3 

M25 

Cr  III 

1789  77 

40 

M25 

Cr  III 

1 750.48 

40 

M25 

Cr  III 

P90.71 

10 

M25 

Cr  III 

1792.73 

80 

M25 

Cr  III 

1793.60 

10 

M25 

Cr  III 

1793.75 

50 

3d3(a4F)4s  -  3d3(aaG)4p 

caF  -  yaF° 

2-2 

M25 

Cr  III 

1793.95 

80 

3d1(a,F)4p-  3da(a4F)4d 

zsF°  -  c5H 

4-4 

M25 

Ct  III 

1794.47 

10 

M25 

Cr  III 

1795.58 

30 

3ds(a4F)4p  -  3da(a4F)4s 

z3F  -  f*F 

? 

3-2 

M25 

Cr  III 

1796.37 

10 

M25 

Cr  III 

17%. 89 

10 

M25 

Cr  III 

1798.33 

50 

M25 

Cr  III 

1798.97 

20 

M25 

Cr  III 

1799.40 

10 

M25 

Cr  III 

1800.84 

10 

M25 

Cr  III 

1801.46 

10 

M25 

Cr  III 

1802.60 

120 

3da(a4F)4s  -  3da(a2G)4p 

caF-  ysF° 

3-3 

M25 

Cr  III 

1803.47 

lOh 

M25 

Cr  III 

1804.85 

10 

3d3(a4F)4s  -  3da(aK5)4p 

caF  -  yaF° 

3-2 

M25 

Cr  III 

1807.45 

10 

M25 

Cr  III 

1609.58 

lOh 

M25 

Cr  III 

1810.14 

30 

3da(a4F)4p  -  3d3(a4F;4d 

z3D°  -e5H 

3-3 

M25 

Cr  III 

1810.77 

30 

3da(a4F)4p  -  3da(a4F)4d 

zaG°  -  e5D 

? 

3-4 

M25 

Cr  III 

1810,92 

40 

M25 

Cr  ill 

1812.24 

40 

3d3(a«P)4s-3d3(a2D)4p 

a5P  -  waD° 

7 

3-3 

M25 

Cr  III 

1815.49 

80 

M25 

Cr  II! 

1816.09 

10 

M25 

Cr  III 

1817.16 

100 

M25 

Cr  III 

1817.79 

20 

M25 

Cr  III 

1818  28 

40 

M25 

Cr  III 

1819.79 

30 

3da(a4F)4s  -  3d:'(asG)4p 

c3F  -  y3F° 

7 

4-4 

M25 

H  He  Li  Be  B  C  N  O  F  Nc  Na  Mg  A1  Si  i’  S  Cl  \r  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Gc  As  Sc  Br  Kr 
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Cr  III 


Cr  m 


Element 

WtveSength 

Cr  III 

1821.08 

20 

Cr  III 

1822.26 

20 

Cr  III 

1825.66 

10 

Cr  III 

1827.26 

300 

46 

Cr  III 

1829.39 

20 

Cr  III 

1829.-72 

100 

46 

Cr  III 

1831.15 

;oo 

Cr  III 

1831.60 

10 

Cr  III 

18.2.34 

10 

Cr  III 

1832.87 

40 

Cr  III 

1833.00 

10 

Cr  III 

1834.68 

10 

Cr  III 

1 837.05 

100 

46 

Cr  III 

1838.34 

30fa 

Cr  Ii! 

1839.72 

10 

Cr  III 

1840.48 

10 

Cr  III 

1840.69 

10 

Cr  III 

1843.40 

lOOd 

Ci  II! 

1844.99 

lOOd 

Cr  III 

1846.45 

80 

Cr  III 

1846'. 

10 

Cr  III 

1 9  *8 . 56 

100 

Cr  III 

1848.96 

30 

Cr  III 

1849.76 

10 

Cr  III 

1849.99 

30h 

Cr  III 

1850.45 

10 

Cr  III 

1852.31 

30 

Cr  III 

1853.36 

10 

Cr  I»i 

1856.20 

10 

Cr  III 

1857.59 

20 

Cr  III 

1858  03 

lOh 

Cr  III 

1866.12 

10  1 

Cr  ill 

1866  63 

20  i 

Cr  III 

1867.52 

10 

1 

Cr  III 

1871.00 

20 

1 

Cr  III 

1875.52 

10 

i 

Cr  III 

1877.93 

10 

Cr  III 

1878.77 

20 

Cr  III 

1878.99 

70 

Ci  III 

1881.02 

20h 

Cr  III 

1881.33 

20 

Cr  III 

1881.73 

20 

Cr  III 

1884.30 

5 

Cr  III 

1884.49 

5 

Cr  III 

1885.50 

50 

Cr  III 

1887.83 

5 

Cr  III 

1888.83 

10 

Cr  III 

1893.30 

10 

Cr  III 

1894.05 

20 

Cr  III 

1896.09 

30 

Cr  III 

8%.  39 

10 

Cr  III 

899.15 

10 

Cr  III 

899.56 

20h 

Cr  III 

900.02 

20h 

Cr  III 

900.66 

30h 

Cr  III 

902.19 

20h 

Cr  III 

902.59 

20h 

Cr  III 

903.29 

5 

Cr  III 

903.98 

5 

C:  III 

904.84 

30h 

Cr  III 

906.12 

40 

Cr  III 

910.33 

50 

Cr  III 

911.66 

80 

Cr  III 

912.50 

Cr  III 

913.85 

20 

_  Configuration 

Term 

l-i 

Refercrcrs 

7d‘(a3G)4j-3d1(a3H>4p 

b*G  -  X*G* 

3-3 

M25 

M25 

3d3(a4F)4:  -  3d3(a»G)4p 

c3F  -  y*G” 

2-3 

M25 

M23 

M25 

3d3(a4F)4s  -  3d3(a*G)4p 

C3F  -  yKP 

3-4 

M25 

M25 

M25 

M25 

M25 

M25 

3d3(a4F)4p  -  3d3(a4F)4d 

3d4  -  3d3(a4F)4p 
3d3(a4F)4p  -  3d3(a<F)4d 

zKT-e  »G 
b3F  -  z3D“ 
z*G°  -  e5F  2 

5-6 

4-3 

4-4 

M25 

M25 

M25 

M25 

3d4  -  3d3(a4F)4n 

b3F  -  z*F°  ? 

4-5 

M25 

3d3(a4F)4p  -  3d3(a4F)4d 

z*G"-e*F  ? 

3-3 

M25 

M25 

3d-'(a3H)4p-3d3(a3H)4d 

y'H'-PI  ? 

5-5 

M25 

M25 

M25 

M25 

M25 

3d3(a4F)4p  -  3d3(a4F)4d 

z3G°  -  e5F  ? 

3-2 

M25 

M25 

3d3(a4F)4p  -  3d3(a4F)4d 

z’G0  -  e3F 

4-3 

M25 

M25 

M25 

3d4  -  3d*(a4F)4p 

b3F  -  z*F°  ? 

4-3 

M25 

M25 

M25 

M25 

3d3(a4P)4s  -  3d3(a3D)4p 

a5P  -  x3F° 

3-4 

M25 

M25 

M25 

3d3(a4F)4p  -  3d3(a4F)4d 

z3F°  -  e5D  */ 

3-4 

M25 

3d3(a*H)4p  -  3d3(a*H)4d 
3d3(a4P)4s  -  3d3(a3D)4p 
3d3(a4F)4s  -  3d3(a4P)4p 

x’G0  -  9 

a5P  -  x3F° 
c3F-y5D” 

5-6 

2-2 

3-4 

M25 

M25 

M25 

M25 

M25 

3d3(a4F)4s  -  3d3(a4P)4p 

C3F  -  y5D° 

*)  _  1 

M25 

M25 

M25 

3d4  -  3d3(a4F)4p 

b3F  -  z5D° 

3-2 

M25 

3d3(a4P)4s  -  3d3(asD)4p 

a*P  -  x3F° 

3-2  ] 

M25 

3d3(a3H)4p  -  3d3(a*H)4d 

x3G°  -  g3H  ? 

.  1 

4-5  1 

M25 

M25 

3d3(a3H)4p  -  3d3(a*G)4d 

y3H°  -  PH  ? 

1 

6-6  1 

‘425 

1425 

3d3(a4F)4s  -  3d3(a4P)4p 

c3F  -  y5D° 

4-4  1 

1425 

5d3(a4F)4p .  3d3(a4F)4d 

:.:JF°  -  e»F 

1 

2-3  I 

425 

(425 

I 

(425 

ft 

425 

3d3(a3G)4s  -3  j3(a3D)4p 

b*G  -  wsD° 

4-3  ft 

425 

3d3(a4F)4s-3d3(a*G)4p 
3d3(a4F)4s  -  3d3(a3C-)4p 

c3F  -  z3H° 
c*F  -  z3H° 

ft 

3- 4  ft 

4- 5  ft 

425 

425 

425 

ft 

425 

ft 

125 

ft 

125 

3d3(a4F)4p  -  3d3(a4F)4d 

z3F° - e5F  ?  ; 

ft 

2-1  M 

125 

[25 

ft 

125 

372 


Cr  III 


Cr  III 


Hlcmcnt 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

}-) 

References 

Ci  III 

1914.87 

30h 

M25 

Cr  III 

1917  52 

10 

3d3(a4P)4s  -  3d3(a*H)4 

a‘P  -  y3H"  ? 

3-4 

M25 

Cr  III 

1918.27 

40 

3d3<a4P)4s  ■  3d3(a*P)4p 

a‘P  -  y3D°  7 

3-3 

M25 

Cr  III 

1918.51 

5 

3d3(aKJ)4s  ■  3d3(a*H)4p 

c'G-x’G’ 

4-5 

M25 

Cr  HI 

1918  61 

40 

3d3(a4F)4s  -  3d3(a4F)4p 

a*F  -  z3F  7 

2-3 

M25 

C:  III 

1919  05 

30 

3d3(a4F)4s  -  3d3(a*G)4p 

c3F  -  z3H° 

4-4 

M25 

Cr  III 

1922  72 

20 

3d3(a4P)4s  -  3d3(a4P)4o 

a5P  -  y3D" 

2-2 

M23 

Cr  III 

1923.41 

'.0 

M25 

Cr  III 

1925  26 

10 

M25 

Cr  III 

1926.64 

40 

M25 

Cr  III 

1928  61 

10 

M25 

Cr  II! 

1929  72  P 

10 

3d3(a4P)4s  -  3d3(a2D)4p 

c3P  -  w3D° 

1  -2 

M21 

Cr  III 

1930  39 

20 

3d3(a4F)4s  -  3d3(a4P)4p 

c3F  -  z5F  ? 

3-3 

M75 

Cr  III 

1934.59 

10 

3d3(a4F)4s  -  3ds(a4F)4p 

a3F  -  z3F° 

5-4 

M25 

Cr  III 

1937.84 

30 

M25 

Cr  III 

1939.44 

20 

M24 

Cr  III 

1942.30 

50 

3ds(a4F)4p  *  3d3(a4F)4d 

z3F-e3H  ? 

2-3 

M25 

Cr  III 

1942.73 

10 

M25 

Cr  III 

1944.94 

5 

3d3ia4P)4s  -  3d3(aJ0)4p 

c3P  -  w3D" 

2-3 

M25 

Cr  III 

1953.26 

50 

M25 

Cr  III 

1956.36 

40h 

3d3(aHj)4s  -  3d3(a2H)4p 

bHJ  -  z3I°  ? 

4  5 

M25 

Cr  III 

1956.93 

50 

M25 

Cr  III 

1957.88 

10 

3d3(a1G)4s-  3d3(aJD)4p 

bXi  -  x3F 

3  4 

M25 

Cr  III 

1958.05 

10 

3d3(a2C»)4s  -  3ds(aJH)4p 

b’G  -  y'G” 

4-4 

M25 

Cr  III 

I960  18 

lOh 

M25 

Cr  III 

1960.69 

10 

M25 

Cr  III 

1961.93 

10 

M25 

Cr  III 

1962.16 

5 

3d3(a2G)4s  -  3d3(a2G)4p 

bHi  -  z'H° 

5-5 

M25 

Cr  III 

1962.37 

10 

M25 

Cr  III 

1963.15 

80 

3d3(a3G)4s  ■  3d3<a2D)4p 

bHi  -  x3F° 

4  4 

M25 

Cr  III 

1965.56 

3d3(aKl)4s-  3d3(a»II)4p 

bKl  -  y'G° 

5-4 

M25 

Cr  III 

1966.57 

10 

M25 

Cr  III 

1971.11 

20 

M25 

Cr  III 

1972.45 

M25 

Cr  III 

E  ,  ■  i 

70 

M2*; 

Cr  III 

E '  *  j 

50 

3d3(a2H)4p  -  3d3(a*G)4d 

z»I*  •  fJH  ? 

7-6 

M25 

Cr  III 

1974.43 

60 

M25 

Cr  III 

10 

3d3(a2G)4s  •  3d3(a2D)4p 

bHj  -  x3F" 

3-3 

M25 

Cr  III 

1975.56 

M25 

Cr  III 

1975.90 

10 

M25 

Cr  III 

1976.07 

30 

M25 

Cl  III 

1978.91 

40 

M25 

Cl  III 

100 

3d3(alG)4s  -  3d3(a2I))4p 

b3C,  x3F° 

4-3 

M25 

Cr  III 

3d3(a2Ci)4s  -  3d3(a2D)4p 

b3C.  x3F° 

3  2 

M25 

Cr  III 

1981.61 

40 

3d3(a2Ci)4s  -  3d3(a2H)4p 

c'C.-y'H”  ? 

4-5 

M25 

Cr  in 

1981.82 

20 

M23 

Cr  I!I 

1986.54 

50 

M25 

Cr  III 

1986.82 

10 

3d’(a4F)4s  -  3d3(a4F)4p 

a3F  -  z3G° 

4-5 

M25 

Cr  III 

1987.00 

10 

M25 

Cr  III 

1987.19 

10 

M25 

r  III 

1987.42 

30h 

49 

3d’(a<P)4s  3d3(a4P)4p 

a5P  7.3S° 

1  2 

M25 

Cr  III 

1987.62 

150 

M25 

Cr  III 

1989,18  P 

60 

3d’(a4F)4s  •  3d3(a4F)4p 

a5F  -  7.3G° 

3-4 

M25.B25 

Cr  III 

1989.64 

10 

M25 

Cr  III 

1991.17 

40 

M25 

Cr  III 

1992.57 

M25 

Cr  III 

199/. 72 

250 

49 

3d3(a4P)4s  -  3d3(a4P)4p 

asP  -  z5S° 

2-2 

M25 

Cr  III 

50 

M25 

Cr  III 

10 

M24 

Cr  III 

1996.70 

20h 

3  (a4P)4p  -  3d3(a4F)5s 

y5D°  -  f3F  ? 

3-4 

M25 

Cr  III 

1997.12 

10 

M25 

Cr  III 

1999.12 

20 

3d3(a2<i)4s  -  3d3(a2D)4p 

c'G  •  w3D°  ? 

M25 

Cr  III 

1999.47 

60 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  zHl° 

M25 

373 
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Cr  IV 


Cr  IV 


CHROMIUM  IV  (Cr3*),  Z  =  24 
Ground  State  ls*2s,2p*3s*3p*3d3  4Fw  (21  electrons) 
Ionization  Potential  {396  000]  cm'1;  [49.1]  eV 


J  -  J  |  Reference! 


%  -  Vt  B23 
%•%  825 

•ft  ■•ft  B25 
V,  ■•ft  B25 
B25 


Cr  IV 


1 

i 


Cr  IV 


Cr  IV 


hitmen! 

Wavelength 

Intensity 

Muiliptrl 

Configuration 

Term 

i  j 

Rcfereoccs 

Cr  IV 

!  500.46 

10 

3d3(a3F)4d  -  3d2(a3l'>4f 

e4H  -  y*G’ 

7 

% 

M25.K8 

Cr  IV 

1  508  89 

120 

3d2(a3F)4d  -  3d'(a3F)4f 

e4F-y*G‘ 

? 

%■% 

M25.K8 

Cr  IV 

1509  *5 

10 

3ds(a3F;-,4. 4d,(a,F)4( 

e4H  -  y^0 

7 

"h-% 

M25,K* 

Cr  IV 

1 .03.42 

20 

3da(a3F>4*  -  3d*<a,I))4p 

b2F  y2P 

7 

'h-'h 

M25.K* 

Cr  IV 

1551  20 

10 

3d2{»3F)4s  -  id2(a'D)4p 

b*F  -  y2:;° 

7 

%■% 

M25.KS 

Cr  IV 

1553.09 

10 

3d2(a'D)4;  -3d3(a3F)4d 

y2I)  e2F 

7 

Vi  -Vi 

MV5.K8 

Cr  1 

1644  63 

50 

3d2(a3F)4s  -  3d2(a3F)4p 

b4F  z*G' 

7 

Vi  -Vi 

M25  K8 

Cr 

1685  02 

40 

3d3(a3P)4p  -  3d3(a3F)4d 

y4D°  -  e2F 

7 

Vi  -Vi 

M25  K8 

Cr  IV 

1704  48 

10 

3ds(a»P)4p  -  3d2(a3F)4d 

x2IV  -  c2F 

7 

=6  -Vi 

M'  ,K8 

Cr  IV 

1704  57 

10 

3d2u3P)4p  •  3ds(a3F)4d 

y4I)°  -  e*G 

7 

Vi  -Vi 

7425,  K8 

Cr  IV 

1706.65 

30h 

3d*.a3P)4p-3d3(a3F)4d 

y4D°  -  e2F 

7 

Vi  -  Vi 

M25.K8 

Cr  IV 

1709.89 

50 

M5(a‘D)4p  -3d3(a3F)4d 

y2F” -  e2F 

7 

Vi  -  Vi 

M25.K8 

Cr  IV 

1713  69 

50 

3.  (a'D)4p  -  3d2(a3F)4d 

y2F‘  •  eKi 

7 

Vi  ■  Vi 

M25.K8 

Cr  IV 

1 715  04 

30 

4(a3F)4s  3d3(a3F)4p 

b4F  -  z2D° 

7 

Vi  -Vi 

M25.K8 

Cr  IV 

1722.84 

100 

14 

3d2(a3F)4s  -  3d3(a3F)4p 

b4F  -  z2D° 

Vi  -Vi 

B25 

Cr  IV 

1 72<'.82 

30 

3d3(a3P)4p  -  3d3(a3F)4d 

x*l)°  -  e*G 

7 

=6  -Vi 

M25.K8 

Cr  IV 

I7.:9  93 

50 

3d3(a3F)4s  -  3d3(a3F)4p 

b4F  -  z4D° 

7 

=6  -Vi 

M25.K8 

Cr  I\ 

1?V  .22 

100 

14 

3d3(a3F)4s  -  3d3(a3I  )4p 

b4F  -  z2D° 

Vi  -Vi 

M21 

Cr  IV 

1733.93 

200 

14 

3d3(a3F)4s -  3d3(a3F)4p 

b4F  -  z2D° 

2i  -  Vi 

B25 

Cr  IV 

1734.12 

P 

100 

3d3(a'G)4s  -  3d3(a'Ci)4p 

bH!  -  x2F” 

,  -  Vi 

M22.W4 

Cr  IV 

1734.68 

60 

34,(a1G)4s  -  3d3(a'G)4p 

b»G  x2F’ 

7 

Vi  -Vi 

M25.K8 

Cr  IV 

1739  22 

250 

14 

3d3(a3F)4s  -  3d’(a3F)4p 

b4I  -  z2D° 

Vi  -Vi 

M2, 

v'r  IV 

1741  Id 

V 

75 

13 

3d3(a3F)4s  -  3d3(a3F)4p 

b4F  z4D° 

■i  •  Vi 

M22.W4 

Cr  IV 

1741  93 

30 

3d2(a'D)4p  -  3d* <a3F) 4d 

y2F”  -  cHJ 

7 

Vi  -  Vi 

M25,i28 

Cr  IV 

1740.94 

-W 

13 

3d3(a3F)4s  -  3d3(a3F)4p 

b4F  -  z4D° 

=6  -=6 

B25 

Cr  IV 

1754.51 

P 

250 

13 

3dl(a3F)4s  -  3d3(a3F)4p 

b4F  z4l>° 

%  -  V. 

B25 

Cr  IV 

1755.65 

100 

13 

3d3(a3F)4s  -  3d2(a3F)4p 

b4F  -  z4D° 

Vi  -  Vi 

M23 

Cr  IV 

1758.47 

100 

13 

3d3(a3F)4s  -  3d2fa3F)4p 

b4I  z4I) ' 

Vi  -  Vi 

B25 

Cr  K 

1762  61 

P 

250 

13 

3d3(a3F)4s  -  3d‘(a3F)4p 

b4F  z4D° 

%  -39 

B25 

Cr  IV 

1775  90 

70 

3d2(a3F)4s-3d2(a3F)4p 

b4r  -  z2F° 

7 

Vi  -Vi 

M25.K8 

Ci  IV 

1784  18 

O 

150 

3d3(a3F)4s  -  3d3(a3F)4p 

b4F  -  z2F° 

=6  •  =6 

B25 

r<  IV 

1  791  04 

200 

3d3(a3F)4s  -  3d2(aJF)4p 

b4F  ’’I” 

%  -2i 

B25 

Cr  IV 

17%  m 

50 

3d2(a3F)4s  -  3d3(asF)4p 

b4F  -  z*F" 

Vi  -V. 

B2' 

Cr  IV 

T 97.92 

20 

3d3(a'G)4p  -  3d3(a3F)4d 

y2(P  c4Ci 

7 

Vi  "h 

M25.K8 

Cr  IV 

1802.30 

30 

3d»(a,G)4p-3d,(:i3F)4d 

y*G'-eH’. 

7 

Vi  -9i 

Mz5,K8 

Cr  IV 

1810.46 

P 

150 

12 

3d3(a3F)4s  •  3d*(a3i  )4p 

b4F  ■  /4F° 

Vi  -Vi 

M22,W< 

Cr  IV 

1815  05 

P 

150 

12 

3d3(a3F)4s  -  3d3(a3F)4p 

b4F  z4F° 

vi  -v •: 

M22.W4 

Cr  IV 

1818  90 

10b 

3d3(a'G)4p  •  3d*(a*'F)4d 

yK,°  c*G 

7 

M25.K8 

Cr  IV 

1 819  18 

300 

16 

3d3(a3F)4s  -  3d2{a3F)4p 

b2F  -  z2(i 

%  -  % 

M24 

Cr  IV 

1821.56 

P 

100 

12 

3d3(a3F)4s  -  3d7(a'F)4p 

b4F  -  z4F° 

vi  % 

M22.W4 

Cr  IV 

1822.49 

20 

3d3(a'G)4p  -  3d2(a3F)4d 

y2G°  c4G 

7 

Vi  -  Vi 

M25.K8 

Cr  IV 

1826  16 

150 

12 

3d3(a3F)4s  ■  3d3(a3F)4p 

b4F  -  z4F° 

%  Vi 

M23 

Cr  IV 

1826.81 

150 

16 

3ds(a»F)4s  -  3d*(u*F)4p 

b2F  -  zHJ" 

Vi  -Vi 

M23 

Cr  IV 

1827.39 

50 

12 

3d3(a3F)4s  -  3d:,(i3F)4p 

b4F  -  z4l 

Vi  -2i 

M21 

Cr  IV 

1830.29 

50 

12 

3d2(a3I7)4s  *  3d*(a3!r)4p 

b4F  -  z4F’ 

%  - 

M23 

Cr  IV 

1833.79 

75 

12 

3d3(a3F)4s  -  3dl2(a3F)4p 

b4F  -  z*F° 

*  -  Vi 

M23 

Cr  IV 

1840  10 

500 

II 

3d3(a3F)4s-3d3;a3F)4p 

b4F  z4G° 

Vi  -"h 

M21 

Cr  IV 

1842.84 

P 

125 

12 

3d2(a3F)4s  -  3d3(a3F)4p 

b4F  -  z4F° 

7i  -  Vi 

M22.W4 

Cr  IV 

1843  42 

P 

75 

12 

3<I2(a2F)4s  -  3J2(a3F)4p 

b4!  -  z-F° 

Vi  -  Vi 

M22.W4 

Cr  IV 

1844.34 

P 

30 

16 

3d3(a3F)4s-  3d3(a3F)4p 

b2F  -  z2G° 

vi  *  7h 

M22.W4 

Cr  IV 

1851.82 

250 

II 

3d3(a3F)4s  -  3d::(a3F)4p 

b4F  -  z4G' 

%  -  Vi 

M21 

Cr  IV 

1862  99 

500 

II 

3d3(a3F)4s  -  5dMa3F)4p 

b4F  -  z4G" 

Vi  -% 

M23 

Cr  IV 

1868  29 

P 

50 

II 

3d2(a3F)4s  -  ld2(a2F)4p 

b4F - z4cr 

Vi  -  Vi 

M22.W4 

Cr  IV 

1873  86 

125 

II 

3d3(a3F)4s  -  1d2(a»F)4p 

b4F  -  z4G° 

Vi  -Vi 

M23 

Cr  IV 

1876  00 

P 

60 

II 

3d2(a2F)4s  -  3d2(a3F)4p 

b4F  -  z4G° 

Vi  -  Vi 

M22.W4 

Cl  IV 

188.3  10 

P 

175 

II 

3d!(a3F)4s  -  3<2(a3F)4p 

b4F  -  z4G° 

Vi  -Vi 

M22.W4 

Cr  IV 

1909  86 

P 

50 

3d2(a3F)4s-3ti2(a3F)4p 

baF  -  z2D° 

Vi  -Vi 

M22.W4 

Cr  IV 

1918  59 

20 

3d2(a2F)4s  -  3d2(a3F)4p 

b2l  -  z4D° 

Vi  -  Vi 

B25 

Cr  IV 

1934.13 

20 

3d2(a'G)4p  -3d2(a3F)4d 

z.2H“  -  e'F 

7 

Vi  -Vi 

M25.K8 

Cr  IV 

1937.65 

200 

odl(a*F)4s  -  3<12(a3F)4p 

baF-iV 

Vi  -  Vi 

B2S 

Cr  IV 

1939.64 

P 

100 

3d2(a2F)4s  3dJ(a2F)4p 

b2F  -  z*D° 

Vi  -Vi 

M22.B25 

Cr  IV 

1946.59 

150 

3d2(a3F)4s  3d2(a2F)4p 

b2F  -  z4D° 

%  -  Vi 

B25 

Cr  IV 

1948  28 

20 

3d2(a'Cl)4p  -  3d2(a3F’)4d 

z3H“  -  c4H 

9 

Vi  -Vi 

M25.K8 

Cr  IV 

1951  00 

40 

3d2(a'G)4p  -  3d2(a3Fj4d 

z2H°  -  e2F 

7 

Vi  -  Vi 

M25.K8 

Cr  IV 

1968.27 

P 

150 

3d2(a2F)4s  -  •.d2(a3F)4p 

b2F  -  z4D° 

%  -  Vi 

M22.B25 

376 


Cr  V 


Element 

Wavelei^th  H 

Cr  VI 

144  81 

Cr  VI 

145.01 

Cr  VI 

146  82 

Cr  VI 

147.02 

Cr  VI 

149.72 

Cr  VI 

<49.93 

Cr  VI 

154.19 

Cr  VI 

154.41 

Cr  VI 

161 .65 

Cr  VI 

161.68 

Cr  VI 

161 .90 

Cr  VI 

161.93 

Cr  VI 

162.76 

Cr  VI 

163.01 

Cr  V! 

163.80 

Cr  VI 

164.30 

Cr  VI 

164.56 

Cr  VI 

164.84 

Cr  VI 

168.09 

Cr  VI 

168.35 

Cr  VI 

169.44 

Cr  VI 

170.57 

Cr  VI 

171.39 

Cr  VI 

172.20 

Cr  VI 

172.48 

Cr  VI 

172.83 

Cr  VI 

174.17 

Cr  VI 

175.75 

Cr  VI 

176.04 

Cr  VI 

200.94 

Cr  VI 

201.15 

Cr  VI 

201 .33 

>  VI 

201 .54  6 

Cr  VI 

207.44  2 

Cr  VI 

207.61  3 

Cr  VI 

226.20  5 

Cr  VI 

227.20  4 

Cr  VI 

335.20 

Cr  VI 

336.30 

Cr  VI 

337.28 

CHROMIUM  VI  'Cr5*),  Z  =  24 
Ground  State  ls*2s*2p«3s*3p«3d  (JQ  electrons) 
Ionization  Potential  730  400  cm  1.  90.56  eV 


400 

400 

500 

600 

600 

200 

100 

400 

500 

400 

100 

300 

300 

700 

300 

800 

200 

400 

200 


3d  -  lOf 
3d  -  lOf 
3d  9f 
3d  91 
3d  -  8f 

3d  -  8f 
3d  -  7f 
3d  -  7f 

3p*3d  -  3p53d(*D°)4s 
3p*3d  -  3p,3d(3D°)4s 

3p*3d  -  3p53d(ID°)4s 
3p*3d  -  3p53d(JD°)4s 
3d  -  6f 
3d  -  6f 

3p*3d  -  3p53d(*D°)4s 

3p«3d-3ps3d(*D°)4s 
3p'3d  -3ps3d(,D°)4s 
3p«3d  -  3p»3d(*D‘>)4s 
3p*3d  -  3ps3d(*F°)4s 
3p‘3d  -  3p53d(*F°)4s 

3p*3d  -  3p53d(*F°)4s 
3p‘3d  -  3p’3d(JF°)4s 
3p*3d  -  3p“3d(lF°)4s 
3p*3d  -  3ps3d(JP°)4s 
3p«3d-3p53d(*P°)4s 

3p'3d  -  3ps3d(iP°)4s 
3p*3d  -  3p*3d(JP°)4s 
3d  -  5f 
3d  -  5f 

3p*3d  -  Sp^d* 

3p«3d  -3p53d» 

3p«3d  3p53d> 

3p'3d  -  3p53d* 

3d  -  4f 
3d  -  4» 

3p*3d-3p»3d* 

3p«3d  -  3ps3d* 

3d  -  4p 
3d  -  4p 
3d  -  4p 


g»D  -  *F* 

*’D  *r 
*’D  *F” 
g»D  *F* 

f??D  - '  F° 

g*D  -  *F° 
g'D  *F° 
g*D  -  ,F° 
*D° 

-  *D° 

-  *D° 
g *D  -  *D° 
g*D  -  *F° 
g*D  -  *F° 
g* D  4D° 

g*D  -  4D° 
g*D  -  4D° 
g*  D  -  4D° 

-  *F° 
«*D-*F‘ 

?2D  -  2F° 
g*r>  4f° 
g*D  -  *F° 
g2D  -  *P° 
^D-ip0 

g* D  -  *P° 
g*D  -  4P° 
jf*D  -  »F° 
l?JD  -  *F* 

-  *D" 

£2D-*D° 
g*D  -  2D° 
*2D-2D° 
S2D  -  *F° 
«2D-2F° 

*2D  -  *F° 
#2D  -  2F° 
g‘D  -  *P* 
SsD  -  2P° 
*2D  -  »p° 


%  -% 
%  -% 
%  -% 
%-% 
%  -% 

%-54 
%  -% 
%-% 
%-% 
%-% 

%-% 
%-% 
%-% 
%  -34 
%-% 

%-% 
%-% 
%-34 
%-% 
%  -% 

%  -34 
%-% 
%  -34 
%-% 
%-% 

%-% 

%-% 

%-% 

%-34 

34-34 


34  -  % 
34-34 
%-% 
34  -34 
34  -  % 

34-34 

34-% 

34-34 

34-34 

34-% 


Al 

Al 

Al 

Al 

Al 

Al 
Al 
A I 

F3I.CI6 

F3I.CI6 

F3I.CI6 

F3I.CI6 

Al 

Al 

F3I.CI6 

F3l  C|6 
F3I.CI6 
F3I.CI6 
F3I.CI6 
F3I.CI6 

F3I.C16 

F3I.CI6 

F3I.CI6 

F3I.CI6 

F3I.CI6 

F3I.CI6 

F3I.CI6 

Al 

Al 

Gl.Fll 


Gl.Fll 

Gl.Fll 

Gl.Fll 

GI.K28 

GI.K28 

Gl.Fll 

Gl.Fll 

G6 

G6 

G6 


378 


Cr  VI 


Cr  VIII 


Element 

Wive  length 

Intensity 

Multiple! 

Configuration 

Tens 

J-J 

Reference* 

Cr  VI 

Cr  VI 

942.75 

957.01 

4p-4d 

4p-4d 

3P*  -  3D 

3F  -  3D 

i 

W-% 

i _ = 

F4 

F4 

CHROMIUM  Vli  (Cr*+),  Z  =  24 
Ground  State  ls*2s*2n43s*3p3  ‘S0  (18  electrons) 
Ionization  Potential  1  299  700  cm"1;  161.1  eV 


Element 

Wivekngth 

Intensity 

Mukiplet 

Couf  if  uralion 

Term 

J-J 

References 

Cr  VII 

104.13 

40 

3p‘-  3p*(3P°)5s 

g'S -<*[*]* 

0-1 

K27.M22 

Cr  VII 

105.14 

160 

3p*  -  3ps(3P°)5s 

g's-3i[%r 

0-1 

K27.M22 

Cr  VII 

114.22 

60 

3p*  -  3p*(3P°)4d 

g'S- (*.%)• 

0-1 

Al 

Cr  VII 

115.40 

70 

3p*  -  3p*(3Pc)4d 

g'S 

0- 1 

Al 

Cr  VII 

146.532 

1000 

3p*  -  3ps(aP°)4s 

g's-wiwr 

0  1 

K27.M22 

Cr  VII 

148.736 

600 

V- V(’P°)4s 

0- 1 

K27.M22 

Cr  VII 

166.49 

JO 

3p4 3d  -  3p34f 

3P°  -  3D 

0- 1 

Wi 

Cr  VII 

166.57 

70 

3p53d  -  3p‘4f 

3P°  -  3D 

1-2 

Wl 

Cr  VII 

166.95 

50 

3^4f 

3P°  -  3D 

I-I 

Wl 

Cr  VII 

167.03 

80 

3p53d  -  3p‘4f 

3P°  -  3D 

2-3 

Wl 

Cr  VII 

157.50 

70 

3p*3d-3p*4f 

3P°  -  3D 

2-2 

W! 

Cr  VII 

170.39 

ioo  ! 

3p',3d  -  3p’  ’! 

4-5 

Wl 

Cr  VII 

170.85 

80  i 

3p'3d  -  ips4f 

3F°  -  -Kj 

3-4 

Wl 

Cr  VII 

170.98 

70 

3pi3d-3p*4f 

3F°  -’G 

2-3 

Wl 

Cr  VII 

174.28 

80  1 

3is3it  -  3p34f 

■D°  -  >F 

2-3 

Wl 

Cr  VII 

175.31 

80 

3p£3d-3pM{ 

3D°  -  3F 

2-3 

Wl 

Cr  VII 

175.81 

80 

3p5  3d  -  3p54f 

'  F°  -  3F 

3-4 

Wl 

Cr  VII 

176.61 

100 

3p5  3d  3p*4f 

JD°  -  >G 

3-4 

Wl 

Cr  VII 

202.78 

900 

3p*  -  o8(3P”)3d 

g'  S-'P° 

o  I 

Gl.Fll 

Cr  VII 

259.18 

3p*  -  3p5  3d 

g'S  -  3D° 

0-1 

F2 

CHROMIUM  VIII  (Cr7>),  Z  =  24 
Ground  State  ls22s22p83s23p5  2?y2  (17  electrons) 
Ionization  Potential  [1  485  700]  cm"1;  [184.2]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

Cr  VIII 

124.184 

200 

3ps-3p4('S)4s 

g3P° - 3S 

E20 

Cr  VIII 

125.728 

100 

3p*  -  3p4('S)4s 

g’P° - 3S 

Ht-H, 

F.20 

Cr  Vlll 

129  998 

700 

3p*  -  3p4('D)4s 

g3P°  -  3D 

%  -  % 

E20 

Cr  VIII 

131.638 

3ps-3p4('D)4s 

g’P°  -  3D 

% 

E20 

Cr  VIII 

132.321 

200 

3p5  -  3p4(3P)4s 

g3P° - 3P 

%  -  'k 

E20 

Cr  VIII 

133.395 

3p5  -  3p4(3P)4s 

g3P°-3P 

% 

E20 

Cr  VIII 

134.076 

300 

3p5  -  3p4(3P)4s 

g3P°-3P 

'k-'h 

E20 

Cr  VIII 

134.942 

400 

3p»-3p4(3P)4s 

g3P°-4P 

%  ■% 

E20 

Cr  VIII 

135  185 

100 

3p»-3p4(3P)4s 

g’P° - 3P 

Vi-% 

E20 

Cr  VIII 

135.892 

50 

3p8  -  3p4(3P)4s 

g3P° - 4P 

%-*. 

E20 

Cr  VIII 


Wavelength 


Configuration 


Term 


Cr  IX 


Element 


1  -J 


References 


Cr  VIII 

201  54 

| 

'  ■  | 

3p*  -  3p4('D)3d 

g*P  -  *D 

F“ 

Vi 

Cr  VIII 

205.01 

700 

3p‘-3p*(‘D)7d 

«*r-*D 

v* 

Cr  VIII 

205  65 

400 

3p‘  3p4(*D)3d 

g7V  -*<J 

IX. 

Cr  VIII 

207.07 

300 

3p*-3p4t'D)3d 

s*r  *p 

vi 

Cr  VIII 

208  63 

200 

3p*  -  3p4('D)3d 

S*P  -T 

Vi 

Cr  VIII 

211.42 

200 

3p*  -  3p4('D)3d 

**P  - *P 

Vi 

Cr  VIII 

213  03 

200 

3p*  -  3p4('D)3d 

**P  .»p 

Vi 

Cr  VIII 

216.67 

3p*  -  3p4('D)3d 

«*r-*s 

Vi 

Cr  VII! 

221.41 

200 

3p*  -  3p4('D)3d 

«*p*-*s 

Vi 

Cr  VIII 

417  9-J 

3s* 3p*  -  3s  3p* 

**p  -*s 

Vi 

Cr  VIII 

430  60 

3s*3p‘  -  3s  3p* 

g*r  -  *s 

Vi 

L 

-Vi 

-Vi 

-Vi 

.  U, 

“1 


F!J 

FU. 

Fn. 

FU, 

F^. 


-  Vi 
Vi 
-Vi 
-Vi 
-Vi 


rlJ.Fll 

FIJ.FII 

FU 

F13.F1! 

F4 


-Vi 


F4 


CHROMIUM  IX  (Cr*4),  Z  =  24 
Ground  State  ls22s22p63s23p4  *P2  (16  electrons) 
Ionization  Potential  1  691  000  cm  209.8  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

C-  IX 

117.435 

200 

3p4  -  3p*(5P°)4s 

■D-'P° 

2-1 

F.I9 

Cr  IX 

117.942 

600 

3p4  -  3p*(*D°)4s 

*JP-aD’ 

2-3 

Et9 

Cr  IX 

118  165 

200 

3p4  -  3p*(*D°)4s 

*aP  -  *D° 

2-2 

EI9 

Cr  IX 

119.269 

400 

3p4  -  3p’(*n°)4s 

jraP  -  *D° 

1  -2 

EI9 

Cr  IX 

119.320 

200 

3p4  -  3p*(*D°)4s 

*aP  -  *0° 

1  - 1 

EI9 

Cr  IX 

119.569 

100 

3p4  -  3pa(*D°)4s 

*aP .  »d° 

0-1 

EI9 

Cr  IX 

121.293 

600 

3p4  -  3p*(’D“)4s 

*D-'D° 

2-2 

EI9 

Cr  IX 

121.781 

400 

3p4  -  3p5i4S°)4s 

»*P  ’S" 

2-1 

E19 

Cr  !X 

122.720 

200 

3p4-  3p:,f*P")4s 

•S  'P° 

0-1 

F.I9 

Cr  IX 

122.964 

200 

3p4  -  3pa(4S“)4s 

^P-’S” 

1-1 

El9 

Cr  IX 

123.226 

50 

3p4  -  3p*(4S°)4s 

g3  PJS“ 

0-1 

EI9 

Cr  IX 

208.53 

3p4  -  3pa(4S°)3d 

*aP  -  *D° 

2-2 

F7 

Cr  IX 

209.44 

200 

3p4  -  3p*(*D°)3d 

'D  -  •F” 

2-3 

F7.FII 

Cr  IX 

210.62 

3p4  -  3p’(4S°)3d 

K aP  -  *D° 

2-3 

F7 

Cr  IX 

211.32 

3p4  -  3p*(4S°)3d 

*aP  -  aD° 

0-1 

F7 

Cr  IX 

211.97 

3p4  -  3pa(4S°)3d 

*aP  -  *D° 

1  -2 

F7 

Cr  IX 

215.04 

3p4  -  3pa(*D")3d 

■S-'P” 

0-1 

F7 

Cr  IX 

215.97 

3p4  -  3p*(*D°)3d 

!D-'D° 

2-2 

F7 

Cr  IX 

220.02 

3p4-3pa(*D°)3d 

j?aP  aP° 

2-2 

F7 

Cr  :x 

223.87 

1 

i 

3p4  -  3pa(*D’)3d 

*aP  -  aP” 

1  -2 

F7 

Ci  IX 

363.26 

l 

3s*3p4  -  3s3pa 

'D  -  *P° 

2-1 

F7 

Cr  IX 

407.50 

3s*  3p4  -  3s  3p5 

*aP  aP° 

2-1 

F4 

Cr  IX 

414  47 

1 

3s*3p4  -  3s 3p5 

*aP  -  *P° 

1-0 

F4 

Cr  IX 

418.15 

3s*3p4  -  3s3pa 

KaP  -  aP' 

2-2 

F4 

Cr  IX 

420.94 

3s*3p4  -  3s 3p5 

?JP-JP” 

1  - 1 

F4 

Cr  IX 

424.03 

3s*  3p4  -  3s  3pa 

g*P  -  *P° 

0-1 

F4 

Cr  IX 

432.33 

3s*3p4 - 3s3pa 

g*P  -  *P° 

1  -2 

F4 

Cr  IX 

1694.4 

f 

_  ..j 

3p4-3p4 

-  .  . 

s’P-'s 

1-0 

S?8 

380 


U.U.U.U- 


Cr  X 


CHROMIUM  X  (Cr»+),  Z  =  24 
Ground  State  ls*2s*'?p*ts*?ps  4S»s  (15  electrons) 
Ionization  Potentia.  ;  952  000)  cm  *;  [242)  eV 


Cr  XI 


Element 

WiveVnsfth 

Intensity 

Multiple! 

Coofifiirk’joa 

Term 

1  -1 

References 

Cr  X 

216.72 

400 

3p*  -  3p’(’P)3d 

’D*  -  *F 

Vi-Vi 

F7.FII 

Cr  X 

218  88 

3p»-3p’(’P)3d 

»?*-»D 

Vi-Vi 

F7 

Cr  X 

220.42 

3p*  -  3p’(’P)3d 

’P-’D 

Vi  -Vi 

F7 

Cr  X 

221.18 

3p’-3p’(’P)3d 

’P*  -*D 

Vi -Vi 

F7 

Cr  X 

223.86 

3p’  -  3p’(’P)3d 

g* S*  4P 

Vi -Vi 

F7 

Cr  X 

224.74 

3p»-3p»(’P)3d 

*4s--4P 

mm 

F7 

Cr  X 

226  24 

3p’  -  3p’(’P)3d 

<f4S*-4P 

F7 

Cr  X 

277.42 

3p*  -  3p’('D)3d 

»D  -  *D 

F7 

Cr  X 

228  71 

3p*  -  3p’(‘D)3d 

»D“  -  ’D 

F7 

Cr  X 

231  21 

3p»-3p’('D)3d 

*P* . ip 

Vi  -Vi 

F7 

Cr  X 

232  % 

3p’-3p’t‘D)3d 

«P*  *P 

Clkftl 

F7 

C.  X 

233  80 

3p’-3p’(,D)3d 

*P  ’P 

F7 

Cr  X 

247.67 

3p’-3p’(»P)3d 

*D  ’P 

Vi  -  Vi 

F7 

Cr  X 

252  62 

3p*  -  3p’(’P)3d 

*D*  -  ’P 

Vi  V, 

F7 

Cr  X 

254. i 5 

3p*  -  3p’(’P)3d 

’D"  -  »P 

Vi -Vi 

F7 

Cr  X 

332.97 

3s’ 3p’  -  3s  3p4 

*D*  -  ’P 

Vi-Vi 

F4 

Cr  X 

340.03 

3s’ 3p*-  3s  3p4 

’D‘  -  >P 

Vi  -Vi 

F4 

Cr  X 

353.22 

3s’ 3p*  -  3s  3p4 

’P"  »S 

Vi-Vi 

F4 

Cr  X 

354  % 

3s’3p»-3s3p« 

»P"-’S 

Vi  -  Vi 

F4 

Cr  X 

395.92 

3s’3p»-3s3p4 

’D"  ’D 

Vi-Vi 

F4 

Cr  X 

398.09 

3s’3p»-3s3p4 

*D°  -  *D 

Vi  ■  Vi 

F4 

Cr  X 

416  62 

3s’3p»-3s3p4 

g'S  *P 

Vi-Vi 

F4 

Cr  X 

427.51 

3s’3p»-3s3p4 

«*S‘-‘P 

Vi-Vi 

F4 

Cr  X 

1488.9 

f 

3p*  -  3p* 

g4S°  -  ’P“ 

Vi-Vi 

S28 

Cr  X 

1564.1 

f 

3P3  -  3p* 

g4s°-’p” 

Vi-Vi 

S28 

CHROMIUM  XI  (Cr10+),  Z  =  24 
Ground  State  ls22s22p*3s23p2  3P0  (14  electrons) 
Ionization  Potential  [2  1 77  800]  cm'1;  [270]  e' 


Element 

Wavelength 

Intensity 

Multiple! 

Configui  ltioo 

Term 

J-J 

References 

Cr  XI 

220.42 

3p*  -  3p3d 

’D  -  *P* 

2-1 

F7 

Cr  XI 

226  45 

3p*  -  3p3d 

‘D  -  ’F* 

2-3 

FI7 

Cr  XI 

3p’-3p3d 

j’P-’D" 

0-1 

F7 

Cr  XI 

232  18 

3p’-3p3d 

g’P-’D" 

1  -2 

F7 

Cr  XI 

233.26 

3p*  -  3p3d 

*’P  ’D" 

l-l 

F7 

Cr  XI 

234.68 

3p* -3p3d 

g’P-’P" 

0-1 

F7 

Cr  XI 

235  52 

3p*  -  3p  3d 

g*P-»D° 

2-3 

FI7 

Cr  XI 

235.74 

3p:  3p3cS 

g’P  ’D° 

2-2 

F7 

Cr  XI 

236  26 

3p*  -  3p3d 

*’P-’P° 

1  -0 

F7 

Cr  XI 

237.24 

3p* - 3p3d 

g*P->D' 

1  -2 

F7 

Cr  XI 

237.79 

3o’  3p3d 

g’P-’P° 

I  I 

1  F7 

Cr  XI 

240.56 

3p’-3p3d 

■S.ip» 

0-i 

F2 

Cr  XI 

241.48 

3p’-  3p3d 

g’P-’P" 

2-1 

F7 

Cr  XI 

241 .87 

3p«  -  3p3d 

gV  -  ’P° 

1-2 

F7 

Cr  XI 

245.70 

3p*  -  3p3d 

-  *P* 

2-2 

F7 

Cr  XI 

256.32 

V-3p3d 

>D-'D° 

2-2 

F7 

Cr  XI 

284  97 

3s’ 3p*  3s 3p3 

g’P-’S’ 

1-1 

F7 

Cr  XI 

290.27 

3s«3p’-3^3p’ 

g*P  •  *s° 

2- 1 

p! 

Cr  XI 

298.03 

3s«3p«-3s3ps  * 

■D  -  ’p* 

2-1 

F7 

Cr  XI 

336.06 

3s’3p’-3s3p’ 

■S-  «P* 

0-1 

K8 

1 


Cr  Xf 


Cr  XIII 


- =■ 

Heneai 

r 

Wivelength 

Intensity 

Mutuptrl 

Configarsboo 

Tmi 

J-J 

Ref  enact* 

Cr  Xi 

370.87 

isOs^-itip* 

*D  >D* 

2-2 

F7 

Cr  XI 

374  90 

3»’3p*  3s  3p* 

r*p*r 

2-2 

R 

Cr  XI 

421.99 

3.*3p*  3s3r/ 

g*P-  *D* 

1-2 

R 

Ci  XI 

431.07 

3§*3p*  -  3*3p* 

2-3 

R 

Cr  XI 

14404 

f 

_ 

3p--3p> 

**P-'S 

1-0 

S2t 

CHROMIUM  XII  (Cr114).  Z  =  24 
Ground  State  ls*2si2p,3s*3p  *Pt/*  (13  electrons) 
Ionization  Potential  (2  39j  hOO]  ctn'1;  (297]  eV 


v  leant 

F  Wavelength 

Intensity 

Muharict 

Term 

i  i 

Ref  enact* 

Cr  X5I 

75.81 5 

200 

3p  -  43 

r*P*  *D 

54-34 

Ell 

Cr  XII 

76  488 

^00 

3p-4d 

g'f  *D 

34-34 

Ell 

Cr  XII 

90  86 

3t3p*  -  3*3p4i 

•?  *r 

34-34 

FIO 

Ci  XII 

96.11 

3'3p3d-3.3p4f 

«r  -«g 

FIO 

Cr  XI! 

96.35 

3s3p3d  -  3*3p4f 

4F-*G 

34 -74 

FIO 

Cr  XII 

96.50 

3s3p3d  -  3i3t-4f 

4R  *G 

34-34 

FlO 

Cr  XII 

101  39 

3d  -  4f 

*D  -  *F* 

34-74 

FIO 

Cr  XII 

101 .46 

3d  -41 

*D  ‘F 

34-34 

FIO 

Cr  XII 

244.70 

3p  3d 

g*r  »d 

54-34 

R 

Cr  XII 

251.52 

3p  -  3d 

gar  -  *n 

34  -34 

R 

Cr  XII 

294  63 

3**3p  -  3*  3p* 

e*F  -  ‘V 

54  -34 

F4 

Cr  XII 

299.95 

3*»3p  3*3p* 

?*F  *P 

54  -  54 

F4 

Cr  XII 

305  81 

3*’3p  -  3s3p* 

f*P‘  *P 

34-34 

F4 

Cr  XII 

311.55 

3i*3p  -  )»3p* 

g’r  «P 

35,-54 

F4 

Cr  XII 

318  : 

3s‘3p  3i  3p> 

-  *s 

54  -  54 

F4 

Cr  XII 

320.20 

3*3p»-3p* 

*P*S" 

54-34 

F4 

Cr  XII 

325.53 

3s  3p*  3p> 

4P  «S 

34-34 

F4 

Cr  XII 

33i  95 

3sr3p  3s3p* 

x'r-'s 

3»  -  54 

F4 

Cr  XII 

332  06 

3.3p*  3p* 

»P  -  4S‘ 

34  34 

F4 

Cr  XII 

392.94 

3s*3p  -  3s  3p* 

s*r  «d 

54-34 

F4 

Cr  XI’ 

410  88 

3s*3p-3s3p* 

r*F  -  *D 

34-34 

F4 

CHROMIUM  XIII  (Crl2+),  Z  =  24 
Ground  State  ls*2sz2p83s*  ‘So  (12  electrons) 
Ionization  Potential  [2  855  000]  cm'1;  [354]  eV 


Element 

r 

a  ve  length 

Intensity 

Multiplet 

Configuration 

Tenn 

J  1 

Reference* 

Cr  XIII 

53.506 

50 

3s 3p  -  3s 5d 

»P  *D 

1-2 

Fit 

Cr  XIII 

53.765 

100 

3s  ip  -  3s5d 

»F-»D 

3-3 

Fll 

Cr  XIII 

65  968 

50 

3.3d  -  3s5f 

*D  -  *F  ’ 

3-4 

Ell 

Cr  XIII 

66  983 

200 

3*»-  3s4p 

g'S'r 

0-1 

Ell 

Cr  XIII 

70.792 

100 

3s  3p  -  3«4d 

»F  *D 

0-1 

Ell 

382 


Cr  XIII 


Cr  XIV 


Eleacat 

WavekstU: 

loteauly 

MoUplet 

Configuration 

Term 

J  •  J 

References 

Cr  XIII 

70.973 

300a 

3s3p-3s4d 

*P*  -*D 

I  -2 

El* 

Cr  XIII 

71.398 

300 

3s3p-3s4d 

2-3 

Eli 

Cr  XIII 

71  435 

50 

3s3p  -  3s4d 

*P*  -  *D 

2-2 

Eli 

Cr  XIII 

76  15 

3s3p - 3s4d 

>P*-'D 

?  -2 

FlO 

Cr  XIII 

84  616 

50 

3t3p  - 3s4s 

*P*-»S 

0- 1 

Eli 

Cr  XIII 

84  898 

ITuH 

3$3p  - 3s4s 

*»* -«S 

1-1 

Eli 

Cr  XIII 

85  566 

3i3p - 3s4> 

‘P*-»S 

2-1 

Eli 

Cr  XIII 

89.99 

3p3d-3p4f 

»F*-*G 

4-5 

FlO 

Cr  XIII 

90.07 

3p3d-3p4t 

*F* - *0 

2-3 

FlO 

Cr  XIII 

90.17 

3p3d  -  3p4f 

*f-*g 

3-4 

FlO 

Cr  XIII 

90.85 

3p3d  -  3p4f 

*D’  -  *F 

2-3 

FlO 

Cr  XIII 

91 .749 

200 

3s  3d  -  3s4f 

’D-'F* 

1-2 

El8 

Cr  XIII 

9'  .792 

BTuH  ill 

3s3d  •  3s4f 

»D-*F 

2  3 

El* 

Cr  XIII 

91  855 

3s3<5  -  3s4f 

*D  -  *F* 

3-4 

Eli 

Cr  XIII 

92  01 

3p3d  -  3p4f 

•P*  -  *D 

0-1 

FlO 

Cr  XIII 

92.16 

3p3d  -  3p4f 

•P*  -  *D 

1-1 

FlO 

Cr  XIII 

92  54 

3p3d  -  3p4f 

*D’-*D 

2-2 

Cr  XIII 

92  61 

3p3d  -  3p4f 

•D"  -  *D 

3-3 

FlO 

Cr  XIII 

93.47. 

3p3d  -  3p<f 

lD*  *F 

3-4 

FlO 

Cr  XIII 

96.86 

3p3d  -  3p4f 

<V  .  i 

1  -2 

FlO 

Cr  XIII 

97.25 

3p3d  -  3p4f 

‘F  -  >1 

3-4 

FlO 

Cr  XIII 

259  <9 

3s3p - 3s3d 

*P“  -  ’D 

0-1 

F17 

C;  XIII 

261  83 

| 

3s3p  -  3s  3d 

JP* - 1 D 

1  -2 

F17 

Cr  (III 

262.27 

3s3p  -  3s3d 

1-1 

F17 

Cr  ..HI 

267  65 

3s3p - 3s3d 

*P”  -  ’D 

2-3 

F4 

Cr  Xli! 

276.5 

3pJ-3p3d 

*P->D° 

2-3 

F4 

Cr  XIII 

279.32 

3p* -  3p3d 

jp  .  Jp° 

2-2 

F* 

Cr  XIII 

297  6 

3p*  -  3p3d 

‘D  ’D” 

2-2 

F4 

Cr  XIII 

316.6 

3p*  -  3p3d 

■S  -  >P° 

0-1 

F4 

Cr  xm 

328.29 

3s*-3s3p 

g'S  -  >P° 

0-1 

F22 

Cr  XIII 

342.69 

3s3p-3p* 

-r  *p 

1-2 

F22 

Cr  XIII 

351  14 

O-i 

F22 

Cr  XHI 

353.8! 

i 

3s3p-3p* 

2-2 

F22 

Cr  XIII 

356.12 

1-1 

F22 

Cr  XIII 

363  % 

3s3p-3p* 

■21 

1-0 

F22 

Cr  XIII 

368.06 

3s3p-3p* 

>p».»p 

2-1 

F22 

Cr  XIII 

369  13 

3s  3d -3p  3d 

*D  -  *D° 

3-3 

F4 

Cr  XIII 

377.60 

3s 3p  -  3p* 

'P°-'S 

10 

F4 

Cr  XIII 

437  05 

3s 3d  -  3p3d 

SD  -  3F° 

34 

F4 

Cr  XIII 

449.76 

3s 3d  -  3p3d 

*D-*F° 

2-3 

F4 

Cr  XIII 

461.60 

3s3d  -  3p3d 

3D  -  3F° 

1  -2 

F4 

Cr  XIII 

480  82  7 

3s*-3s3p 

0-1 

K8 

Cr  XIII 

560  11 

3s  3p  -  3c  3d 

*P°  -  *D 

1-2 

F4 

CHROMIUM  XIV  (Cr1,  .  Z  =  24 
Ground  State  ls*2s22p83s  aS i.~  (it  electrons) 
Ionization  Potential  3  099  630  tnr  *;  384.30  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  -  J 

References 

Cr  XIV 

21  167 

-A 

2p*3s  -  2p‘3s* 

g  'S  -  *P° 

F27 

Cr  XIV 

21 .770 

-A 

2p*3s  -  2p’3sa 

g’S  -  *P° 

%  -% 

F27 

Cr  XIV 

46.468 

3s  -  5p 

g»S - *P° 

E16 

Cr  XIV 

46  52/ 

3s  -  5p 

g^-’p0 

Ht-Vt 

E16 

Cr  XIV 

50.812 

3p-5d 

*P°  -  ’D 

E16 

383 


Ci  XVI 


CHROMIUM  XVI  (Cr15+),  Z  =  24 
Ground  State  lsa2sa2p*  *PS/2  (9  electrons) 
Ionization  Potential  [8  816  000]  cm-1;  [1093]  eV 


Cr  XVII 


Clement 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

Cr  XVI 

13.556 

10 

2p‘-2p4(*S)4d 

g*P°  -  *D 

S31 

Cr  XVI 

13.953 

10 

2p‘-2p4('S)4d 

g£P°  -  SD 

S31 

Cr  XVI 

14  084 

20 

2p‘-2p4(*P)4d 

g*P°  -  SD 

S31 

Cr  XVI 

17  09 

10 

2p‘-2p4('S)3d 

jf  *P*  -  *D 

84-84 

CIO 

Cr  XVI 

17.27 

20 

2p‘ -2p4('S)3d 

g*P°  -  *D 

%-84 

CIO 

Cr  XVI 

17  38 

50 

2p‘-  2p4('D)3d 

frsP*-‘P 

84-84 

CIO 

Cr  XVI 

17.46 

20 

2p‘-2p4(,D)3d 

g'P  SP 

84-% 

CIO 

Cr  XVI 

17.54 

40 

2p*-2p4(‘D)3d 

**P°-*D 

84-84 

CIO 

Cr  XVI 

17.62 

40b 

2p‘-2p4(sP)3d 

8*P°  -  *D 

84-84 

Cr  XVI 

17.69 

10 

2p5-2p4(*P)3d 

g*P°  -  ’D 

84-84 

CIO 

Cr  XVI 

17.75 

0 

2p5  -2p4(*P)3d 

jr*P"-*P 

84-84 

CIO 

Cr  XVI 

17.81 

30 

2p5  -2p4(*P)3d 

g*T-*P 

84-% 

CIO 

Cr  XVI 

17  86 

20 

2p5  -2p4(sP)3d 

8*P° -  4D 

84-84 

CIO 

Cr  XVI 

17.% 

10 

2ps  -2p4(sP)3d 

*,P°,P 

%  -  84 

CIO 

Cr  XVI 

18.01 

0 

2p‘-2p4(sP)3d 

**P°-SP 

%-% 

CIO 

Cr  XVI 

19.27 

40 

2p‘-2p4('D)3s 

g*P°  -  SD 

84-84 

CIO 

Cr  XVI 

19.46 

0 

2p‘-2p4(sP)3s 

g*r-*p 

84-% 

C:o 

Cr  XVI 

19.53 

40 

2p‘-2p4('D)3s 

8  *P°  -  *D 

%  -  84 

CIO 

Cr  XVI 

19.55 

40 

2p‘-2p4(’P)3s 

8*P°-*P 

84-84 

CIO 

Cr  XVI 

19.72 

50 

2p‘-2p4(»P)3s 

8*P°-4P 

84-84 

Cio 

Cr  XVI 

19.82 

40 

2p5-2p4(’P)3s 

8*P°-4P 

84-84 

CIO 

Cr  XVI 

19% 

10 

2s  2p*  -  2s  2ps(sP°)3s 

*S  -  *P° 

%  -  84 

CIO 

Cr  XVI 

106  60 

2s*2p5-2s2p* 

**P"-*S 

84-% 

F5 

Cr  XVI 

115.27 

2s,2p‘-2s2p‘ 

g*P°-’S 

%-%: 

F5 

CHROMIUM  XVII  (Cr18+),  Z  =  24 
Ground  State  lsa2sa2p4  3P2  (8  electrons) 
Ionization  Potential  [9  533  700]  cm-1;  [1182]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

.  — — * — ■ — — - - — — — - -  ■  ■  ■  ■  ■ 

Configuration 

Term 

DB 

References 

Cr  XVII? 

13.143 

0 

S31 

Cr  XVII 

'6.455 

90 

2s*2p4-2sa2p’3d 

g*P  *P° 

2-2 

S31 

Cr  XVII 

18.34  ? 

2ss  2p4  -  2s*  2p*  (4S°)  3s 

gs?-JS” 

2-1 

K* 

Cr  XVII 

18.54  ? 

2s,2p4-2s,2p,(4S”)3s 

g*P-*S° 

1-1 

K8 

Cr  XVII 

101.91 

2s*2p4-2s2p5 

■D-'P” 

2-1 

F5 

Cr  XVII 

116.53 

2sa2p'5-2s2p5 

?3P-rP« 

2-1 

F5 

Cr  VVII 

',17.72  ? 

2s*2p4-2s2p5 

>S  -  'P" 

0-1 

K8 

Cr  Xv  i l 

120.84 

2sJ2p4-2s2p5 

gsP-’P° 

1  -0 

F5 

Cr  XY’I 

!22.?' 

2s1 2p4  -  2s  2p5 

?sp.3p« 

2-2 

F5 

Cr  XVII 

125.00 

2s,2p4-2s2p5 

gJP-sI’° 

0-1 

F5 

Cr  XVII 

125.35 

2s22p4-2s2p5 

g3P-sP” 

1-1 

F5 

Cr  XVII 

132.76 

2s*2p4-2s2p5 

g*p  _  3p° 

1  -2 

F5 

385 


Cr  XVIII 


CHROMIUM  XVIII  (Crm),  Z  =  24 
Ground  State  ls*2s*2p*  4S*«  (7  electrons) 
Ionization  Potential  [10  445  000]  :mM;  [1295]  eV 


Cr  XIX 


Element 

Wivckafth 

Intensity 

Multiple! 

Coofigurlltoo 

Term 

J-J 

Refete  ncet 

Cr  XVIII? 

13.000 

S3 1 

Cr  XVIII 

95.76 

2s12p*-2s2p4 

*D"  -  *P 

%- <h 

FS 

Cr  XVIII 

104.94 

2i12p»-2s2p4 

*D  -  *P 

*  ■% 

F5 

Cr  XVIII 

123.60  ? 

2s*2p1-2s2p4 

Vk-Mi 

K* 

Cr  XVIII 

124.38  ? 

2s*2p*-2s2p4 

»p*.»s 

%  -  Vi 

K* 

Cr  XVIII 

125.44 

2s*2p,-2s2p4 

*D"  -  *D 

F5 

Cr  XVI11 

128.10 

2s*2p1-2s2p4 

*D°  *D 

F5 

Cr  XVIII 

152.74  ? 

2s*2p‘-2s2p4 

*4S'-4P 

K* 

CHROMIUM  XIX  (Cr1#+),  Z  =  24 
Ground  State  ls22s22p2  3P0  (6  electrons) 
Ionization  Potential  [11  244  000]  cm-1;  [1394]  eV 


Element 

Wavelength 

|  Intensity 

Multiple! 

Configuration 

Term 

1  -  J 

References 

Cr  XIX 

14.775 

10 

2p*-2p3d 

glp.ip-  7 

2-1 

S3I.X8 

Cr  XIX 

14.845 

10 

2p*-2p3d 

‘D-  ‘P° 

2-1 

S3I.K8 

Cr  XIX 

14.925 

0 

2p*-2p3d 

‘D-'F° 

2-3 

S3i,K8 

Cr  XIX 

14.99 

? 

2p*-2p3d 

gSp.Sp- 

2-2 

K8 

Cr  XIX 

15.00 

7 

2p*-2p3d 

£*P  -  3D° 

2-3 

K8 

Cr  XIX 

15.08 

7 

2p*  -  2p  3d 

'S-'P“ 

0-1 

K8 

Cr  XIX 

15.23 

? 

2p*-2p3d 

■D'D” 

2-2 

K8 

Cr  XIX? 

15.587 

20 

S3! 

Cr  XIX 

15.680 

10 

2p’  -  2p3s 

gjp.tpo 

0-1 

S3I.K8 

Cr  XIX 

15.888 

30 

2p*  -  2p3s 

?sp.sp“ 

2-2 

S3I.K8 

Cr  XIX 

16.00 

7 

2p*  -  2p3s 

■D  -  'P° 

2-1 

K8 

Cr  XIX 

1 19  67 

7 

2s,2p*-2s2p* 

'D  -  'P° 

2-1 

K8 

Cr  XIX 

127.41 

7 

2s*2pJ-2s2p* 

g5P-sS0 

2-1 

K8 

Cr  XIX 

135.27 

7 

2s’ 2p’  ■  2s2ps 

■D  -  >D° 

2-2 

K8 

Cr  XIX 

135.51 

7 

2s»2p*  -  2s2p» 

■S  -  «P” 

C-) 

K8 

Cr  XIX 

157.08 

? 

2s,2p1-2s2p* 

?sp .  sp° 

1-2 

K8 

Cr  XIX 

1 66.67 

?  1 

2sI2p,-2s2p» 

^P-sP” 

2  2 

K8 

Cr  XIX 

169.72 

7  ; 

2s,2p,-2s2p5 

?ap.sp» 

2-1 

K8 

Cr  XIX 

202.42 

? 

2s1 2p*  -  2s  2p3 

i 

g’P-’D" 

2-3 

K8 

386 


r 

Cr  XX  Cr  XXII 

CHROMIUM  XX  (Cr1*),  Z  =  24 
Ground  State  ls*2s*2p  *PJ/t  (5  electrons) 

Ionization  Potential  [12  042  000]  cm"1;  [1493]  eV 


1 

; 

Element 

Wavelength 

Intensity 

Muhipkt 

Configuration 

Term 

) 

J 

References 

; 

Cr  XX 

■  1 .01 

7 

2p  -  4* 

g*  P*  -  *S 

36 

Kl 

Cr  XX 

14.26 

7 

2p  -  3d 

g*P*  -lD 

36 

-36 

K8 

* 

Cr  XX 

15  06 

7 

2p  -  3s 

g*P*-*S 

36 

-■6 

KS 

Cr  XX 

138.21 

7 

2sl2p-2s2ps 

**P*-*S 

■6 

Kg 

Cr  XX 

156.01 

? 

2i*2p-2s2pl 

g’^-’S 

% 

-  % 

Kg 

CHROMIUM  XXI  (Cr*°H,  Z  =  24 
Ground  State  ls22s2  ‘S0  (4  electrons) 
Ionization  Potential  [13  123  000]  cm'1;  [1627]  eV 


Element 

Wavelength 

Intensity 

Multiple: 

Configuration 

Term 

J  -  J 

References 

Cr  XXI 

8.96 

7 

2s*  -  2s  5p 

g'S  -  *P° 

0-1 

K8 

Cr  XXI 

9.98 

7 

2s1  -  2s4p 

g'S-’P” 

0-1 

K8 

Cr  XXI 

12.63 

7 

2s1  -  2p3s 

S'S-'P” 

0-  1 

K8 

Cr  XXI 

162.67 

7 

2s*  -  2s 2p 

g'S-‘P” 

0-1 

K8 

Cr  XXI 

310.90 

7 

2s*  -  2s  2p 

g'S-’P” 

0-1 

K8 

CHROMIUM  XXII  (Cr2,+),  Z  =  24 
Ground  State  Is2 2s  2S,/2  (3  electrons) 
Ionization  Potential  [13  873  000]  cm'1;  [1720]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  -J 

References 

Cr  XXII 

8.29 

P 

2p-6d 

.  »d 

>6  -  36 

G*!5 

Cr  XXII 

8.36 

P 

2p  -  6d 

*P°  -  iD 

36-36 

Gl5 

Cr  XXII 

8.51 

P 

2s  -  5p 

g«  S  -  *?” 

■6-36 

GI5 

Cr  XXII 

8.77 

P 

2p-5d 

T-’D 

36  -36 

GI5 

Cr  XXII 

8.84 

P 

2p  -  5d 

*P" - ’D 

36-36 

G15 

Cr  XXII 

9.48 

P 

2s  -  4p 

g’S  -  *P" 

•6-36 

GI5 

Cr  XXII 

9.80 

P 

2p  -  4d 

JP°  -  *D 

>6-36 

Gt5 

Cr  XXII 

9.88 

P 

2p  -  4d 

*P°  ’D 

36-36 

G15 

Cr  XXII 

12.620 

100 

2s  -  3p 

*’  S  -P' 

>6-36 

G15 

Cr  XXII 

12.662 

200 

2s  -  3p 

g’S--P“ 

>6  -  >6 

GI5 

Cr  XXH 

13.147 

200 

2p  -  3d 

*P°  -  *D 

>6-36 

GI5 

Cr  XXII 

13.294 

200 

2p  -  3d 

*P°  -  *D 

36-36 

C.I5 

Cr  XXII 

13.393 

20 

7p  -  3s 

,p..,s 

36  -  36 

G15 

Cr  XXII 

13.549 

200 

2p  -  3s 

*P° - *S 

36  -  >6 

G15 

Cr  XXII 

216.51 

P 

2s  2p 

g»S  -  ’I"1 

>6-36 

K8 

Cr  XXII 

272  06 

P 

2s  -  2p 

g»S  -  »?* 

•6  -'6 

K8 

387 


MSwMiCk 


Cr  XXIII 


CHROMIUM  XXIII  (Cr**+),  Z  =  24 
Ground  State  Is1  'So  (2  electrons) 
Ionization  Potential  [60  348  000]  cm-1;  [7482]  eV 


Cr  XXIV 


1 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

jj 

References 

Cr  XX  in 

1.87 

Is*-is3p 

g'S-*r 

«Si 

Cll 

Cr  XXIII 

2.18  P 

Is1  -  ls2p 

r'S-10” 

0! 

KS.Cll 

Cr  XXIII 

2.19 

is*  -  ls2p 

J?‘S-*P° 

0.1 

Cll 

Cr  XXIII 

2.22  ? 

i 

Is* -  Is2s 

g'  s-*s 

0.1 

K8 

CHROMIUM  XXIV  (CrM+),  Z  =  24 
Ground  State  Is  sSj/2  (1  electron) 
Ionization  Potential  [64  401  000]  cm'1;  [7894.5]  eV 


Element 

Wavelength 

Intensity 

Muttiplet 

Configuration 

! 

i  -  j 

References 

Cr  XXIV 

2.10  P 

i 

Is  -  2p 

g7S  -  *P‘ 

; 

K? 

388 


1 


Mn  Mn  I 

MANGANESE,  Z  =  25 
Unclassified  Lines 


MANGANESE  I  (Mn0+),  Z  -  25 
Ground  State  ls22s22p63s23p63d54s2  sS5/2  ^5  electrons) 
Ionization  Potential  59  970  cm'1;  7.9.0  eV 


Element 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

J  J 

References 

Mn  I 

1785.355 

7h 

3d54s,-3d54s(a‘S)5p 

ga‘S  -  s«P” 

*h-'k 

C5 

Mn  I 

1785.465 

5 

3d54s‘-3ds4s(asS)5p 

gacS  •  s'P" 

•h-'h 

C5 

Mn  I 

1785.829 

6h 

3d54s*  ■  3d54s(a5S)5p 

ga*S  -  s'P" 

C5 

Mn  I 

1788.152 

2h 

3d54s* - 

ga'S-xP 

* 

C5 

Mn  I 

1875.727 

1  Or 

3d54si  -  3d54s(a7S)6p 

ga*S  -  t»P* 

•k 

C5 

Mn  I 

1876.445 

I5r 

3ds4s*  -  3d54s(a7S)6p 

ga‘S  -  t*P° 

%  -  % 

C' 

Mn  I 

1877.518 

20r 

1 

3d54s*  -  3d’4s(a7S)6p 

ga‘S  •  tsP‘’ 

\ 

i  C5 

Mn  I 

1882.366 

3 

3d54s* - 3d54s(a5P)4p 

ga*S  -  y4D° 

’Vi  • 

05 

Mn  I 

1882.900 

1 

3d54s*  -  3d54s(a5P)4p 

ga*S  -  y4D° 

• h  =»« 

C5 

Mn  I 

1883.085 

0 

3d54s*  -  3d54s(a5P)4p 

ga*S  -y4D° 

*->  4 

C5 

Mn  I 

’.890.962 

1 

3ds4s*  -  3d54s(b5D)4p 

ga*S  -  x"D° 

% 

C5 

Mn  I 

1891.414 

3 

3d‘4s»-  3d54s(b»D)4p 

ga*S  ■  x'D” 

rii  -% 

C5 

Mn  I 

1913  752 

15 

3d54s*-3ds4s(b»D)4p 

ga*S  -  u‘P° 

<*»  -% 

C5 

Mn  I 

1918.328 

1 c 

3ds4s»- 3d54s(b»D)4p 

ga*S  ■  u*P° 

% 

C5 

Mn  I 

1922.516 

11 

3d54s* - 3c’4s(bkD)4p 

ga*S  -  u«P° 

C5 

389 


52.5-206  0  -  73  -  26 


1 


Mn  1  Mn  II 


1 

Element 

Wavelength 

Configuration 

Term 

m 

References 

Mn  I 

3 

3d54s* -  3d*4s(a*P)4p 

ga*S-x4P* 

no 

C5 

Mn  1 

1996.056 

50r 

3d*4s*  -  3d54s(a‘P)4p 

g»*S  -  v*P* 

C5 

Mn  I 

1999.511 

lOOr 

3d54s*  -  3d54»(a*P)4p 

1 

ga*S  -  v«P* 

HI 

C5 

MANGANESE  II  (Mn,+),  Z  =  25 
Ground  State  ls*2s*2p83sa3p83ds4s  7S3  (24  electrons) 
Ionization  Potential  126  145.0  cm  ';  15.640  eV 


Element 

Waveleugtl: 

Intensity 

MuKiplet 

Configuration 

Term 

n 

References 

Mn  II 

95.J.04 

1 

3d*  -  3d*(a*S)8f 

a*D  -  5F° 

4-5 

14 

Mn  II 

955.46 

0 

3d‘  -  3d*(a*S)8f 

a5D  -  *F 

3-4 

14 

Mn  II 

957.70 

0 

3d*  -  3ds(a‘S)8f 

a5D  -  *r 

2-3 

14 

Mn  II 

972.55 

10 

3d*-3d‘(a*S)7f 

a5D  -  *F° 

4-5 

14 

Mn  11 

975.19 

8 

3d*  -  3d*(a*S)7f 

a'D  -  *F° 

3-4 

14 

Mn  II 

976.% 

7 

3d4  -  3d*(a*S)7f 

a5D  -  *F° 

2-3 

14 

Mn  II 

978.11 

5 

3d*  -  3d*(a‘S)7f 

a5D  -  5F° 

1-2 

:* 

Mn  II 

978.70 

0 

3d*  -  3ds(a*S)7f 

a*D  -  *F° 

0-1 

u 

Mn  II 

982.90 

25 

9 

3d*(a‘S)4s  - 

a5S  -  s5P° 

2-3 

u 

Mn  II 

983.24 

20 

9 

3d*(a‘S)4s  - 

a*S  - s*P° 

2-2 

14 

Mn  II 

983.40 

15 

9 

3d*(a*S)4s  - 

a*S  -  s»r 

2-1 

14 

Mn  II 

1000.% 

25 

3 

3d5(a‘S)4s  - 

a*S  -  1SP° 

2-3 

14 

Mn  II 

1003.00 

22 

17 

3d*  -  3d5(a"S)6f 

a*D-«F 

45 

14 

Mn  II 

1005.02 

20 

8 

3d5(a*S)4s  - 

a*S  -  l*P° 

2-2 

14 

Mn  II 

1005.70 

22 

17 

3d*  -  3d*(a*S)6f 

a*D-*F 

3-4 

14 

Mn  II 

1006.72 

7 

3d*  -  3d44s(b*D)4p 

a'D  -  s*F° 

4-5 

14 

Mn  If 

1007.53 

15 

8 

3d5(a‘S)4s  - 

a*S  -  t5P° 

2-1 

14 

Mn  II 

1007.61 

15 

17 

3d*  -  3d5(a*S)6f 

s*D  -  5F° 

2-3 

14 

Mi  II 

1008.85 

12 

17 

3d*  •  3d5f-.*S)6f 

a'D  -  *F° 

12 

f4 

Mn  II 

1009.45 

10 

17 

3d*  -  3t-,'a*S)6f 

a5D  -  *F° 

0-1 

14 

Mn  II 

1009.56 

6 

>1’’  3d44s(b*D)4p 

a*D  s*F° 

3-4 

14 

Mn  II 

lOi  1 .51 

5 

3c'1-  3d44s(b4D)4p 

a*D  -  s*F° 

2-3 

b 

Mn  II 

1012.71 

4 

3d* - 3d44s(b4D)4p 

a*D  s*F° 

s  -2 

14 

Mn  II 

I013.35 

0 

3d*  -  3d44s(b4D)4p 

a*D  -  s*F° 

■v  -  1 

14 

Mn  II 

1023.55 

20 

7 

3d*(a*S)4s  -  3d44s(t'*D)4p 

a5S  -  u*P° 

2  3 

14 

Mn  II 

1027.99 

18 

7 

3d*(a*S)4s  -  3d44s(b4D)4p 

a*S  -  u*P° 

2-2 

14 

Mn  II 

1030.87 

10 

3d*(a*S)4s  -  3d44s(b4D)4D 

a*S  -  u*P° 

2-1 

14 

Mn  II 

1032  69 

2 

3d*- 

a*D  -  t*F° 

4-5 

14 

Mn  II 

1040.54 

8 

3d‘-3d44sfb',D)4p 

a*D  -  u*l)° 

4-4 

14 

Mn  II 

1042.98 

3 

3d*  -  3d44s(b4D)4p 

a*D  -  u5D° 

4-3 

14 

Mn  II 

1043.46 

3 

3d* - 3d44s(b*D)4p 

a*D  -  u*D° 

3-4 

24 

Mn  II 

1045.89 

4 

3d* - 3d44s(b4D)4p 

a*D  -  u“D° 

?.  -  3 

14 

Mn  II 

1047.40 

1 

3d* - 3d44s(b4D)4p 

a*D  -  u»D'' 

3-2 

14 

Mn  II 

1047.95 

4 

3d*  -  3d44s(b4D)4p 

a*D  -  u*D° 

2-3 

14 

Mn  II 

1050.78 

7h 

3d*  -  3d44s(b4D)4p 

a*D  -  u*D" 

1-2 

14 

Mn  II 

1052.04 

J 

3d*  -  3d44s(b4D)4p 

a*D  -  u*D° 

1  -0 

14 

Mn  II 

1052.60 

5 

3d*  - 

a*D  -  a*F° 

4-5 

14 

Mn  11 

1056.80 

4 

3d*- 

a*D  -  u*?0 

3  -  f 

14 

Mn  II 

1053.53 

i 

3d*  - 

a*D  t*P° 

3-2 

14 

Mn  II 

1059.98 

i 

3d*- 

a*D  -  u*F° 

2-3 

14 

Mn  II 

1061.64 

1 

3d*- 

a*D  -  t*P° 

2  2 

14 

Mn  II 

1062.51 

30 

16 

3d*  -  3d*(a‘S)5f 

a*D  -  *F° 

4-5 

14 

Mn  11 

1063.43 

1 

3d*- 

a5D  -  u*F° 

0- 1 

14 

Mn  II 

1065.56 

25 

16 

3d*  -  3d*(a'S)5f 

a*D  -  5F° 

3-4 

14 

Mn  II 

1067.73 

25 

16 

3d*  -  3u*(a*S)5f 

a'D  -  *F° 

2-3 

*4 

3S0 


Mn  II 


Mn  II 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

Mn  11 

1069  11 

20 

16 

3<I*  -  3d*(a*S)5f 

a*D  *F* 

1-2 

14 

Mn  11 

1069  77 

10 

16 

3d*  -  3d*(a*S)5f 

a‘D-‘F 

0-1 

14 

Mn  II 

1077.02 

3 

3d*  •  3d44s(b*D)4p 

a*D-u*F 

4-3 

14 

Mn  II 

1080.29 

5 

3d*-3d44s(b*D)4p 

a‘D  -  v*F* 

4-5 

14 

Mn  II 

1085.62 

2 

3d*  -  3d44»(b*D)4p 

a*D  -  v*F* 

3-4 

14 

Mn  II 

1089.98 

1 

3d*  -  3d‘4s(b4D)4p 

a*D  -  v*F 

2-3 

14 

Mn  11 

1093.22 

0 

3d*  -  3d44»(b*D)4p 

a‘D  -  v*F 

1  -2 

14 

Mn  II 

1.11.90 

10 

31 

3d*(»4G)4s- 

a*G  -r*F 

6-5 

14 

Mn  II 

1112.i9 

0 

31 

3d*(»4G)4s  - 

a*G-r*F 

5-5 

14 

Mn  11 

1113.23 

9 

31 

3d*(a4G)4»  - 

a*G  -  r*F 

5-4 

14 

Mn  II 

1113.39 

0 

31 

3d‘(a4G)4s  - 

a*G  -  r*F 

4-4 

14 

Mn  II 

1114.44 

8 

31 

3d*(a4G)4s  - 

a*G  -  r*F 

4-3 

14 

Mn  11 

1114.30 

0 

31 

3d*(a4G)4s  - 

a*G  -  r*F 

3-3 

14 

Mn  II 

1115.53 

6 

31 

3d*(a4G)4s  - 

a*G  -r*F 

3-2 

14 

Mn  II 

1116.37 

6 

3  • 

3d*(a4G)4s- 

a*G  -  r*F 

2-1 

14 

Mn  II 

1156  34 

30 

30 

3d*(a4G)4s  -  3d*(a*S)6f 

a*G-‘F 

6-5 

14 

Mn  II 

1156.66 

25 

30 

3d*(a4G)4s  -  3d*(a*S)6f 

a*G-‘F 

5-4 

14 

Mn  11 

K  56.83 

20 

30 

3d‘(aKi)4s-3d*(a*S)6f 

a*G  -  *F 

4-3 

14 

Mn  II 

1156  92 

20 

30 

3d*(a4G)4s-3d*(a*S)6f 

a*G  -  *F 

3-2 

14 

Mn  II 

1161.29 

20 

29 

3d*(a*G)4s  -  3d44s(b4D)4p 

a*G  -  s*F 

6-5 

14 

Mn  II 

1161.61 

3 

29 

id*(a4G)4s  -  3d44s(b4D)4p 

a*G  -  s*F 

5-5 

14 

Mn  II 

1161.76 

20 

29 

3d*(a4G)4s  -  3d44s(b4D)4p 

a*G  -  s‘F 

5-4 

14 

Mn  II 

1162.02 

50b 

4 

3d*(a*S)4s-3d‘(a*S)5p 

^a7S  -  XT’" 

3-4 

U 

Mn  II 

1162.02 

50b 

29 

3d*(a4G)4s  -  3d44s(b4D)4p 

a*G  -  s‘F 

3-2 

14 

Mn  II 

1163.32 

40 

4 

3d*(a*S)4s  -  3d*(a*S)5p 

ga7S  -  x7F 

3-3 

14 

Mn  II 

1164.21 

30 

4 

3d*(a*S)4s-3ds(a*S,5p 

*a7S-x7F 

3-2 

14 

Mn  II 

1165.82 

25 

28 

3d‘(a4G)4s  -  3d44s(b4D)4p 

a*G  -  v*G° 

6-6 

14 

Mn  II 

1166.16 

10 

28 

3ds(a4G)4s-3d44s(b4D)4p 

a'Kj  -  vKi“ 

5-6 

14 

Mn  II 

1166.81 

8 

28 

3d‘(a4G)4s-3d44s(b4D)4p 

a*G  -  v*G° 

6-5 

14 

Mn  II 

1167.13 

20 

28 

3d5(a4C,'4s  -  3d44s(b*D)4p 

a*G  -  v‘G° 

5-5 

14 

Mn  II 

1167.31 

9 

28 

3d*(a4G)4s  -  3d44»(b4D)4p 

a*G  -  vK3° 

4-5 

14 

Mn  II 

1168.07 

5 

28 

3d‘(a4G)4s-3d44s(b4D)4p 

a*G  v*G° 

5-4 

14 

Mu  II 

1168.25 

15 

28 

3d*(a4G)4s  -  3d44s(b4D)4p 

a*G  -  v“G° 

4-4 

14 

Mn  II 

1169.28 

15 

28 

3d*(a4G)4s  -  3d44s(b4D)4p 

a*G  -  vKJ” 

3-3 

14 

Mn  II 

1169.53 

15 

28 

3d*(a4G)4s  -  3d44s(b4D)4p 

a*G  -  v*G° 

2-2 

14 

Mn  II 

1177.52 

20 

3d*(a4G)4s  -  3d44s4p 

a*G  -  w*G° 

6-6 

14 

Mn  II 

1177.89 

18 

3d‘(a4G)4s  -  3d44s4p 

a*G  -  wHj° 

5-5 

14 

Mn  II 

1178.14 

15 

3d*(a*G)4$  -  3d44s4p 

a*G  -  w*G° 

4-4 

14 

Mn  II 

1178.34 

12 

3d*(a4G)4s  -  3d44s4p 

a*G  -  w*G° 

3-3 

14 

Mn  II 

1178.70 

5 

3d5(a4G>4s  -  3d44s4p 

a*G  -  w*G° 

2-2 

U 

Mn  II 

1180.69 

1 

3d‘(a4D)4s  - 

b*D-r*F 

4-5 

14 

Mn  II 

1188.502 

50 

15 

3d*  -  3d“(a*S)4f 

a»D  »F 

4-5 

14 

Mn  II 

1192.313 

40 

15 

3d*  -  3d5(a*S)4f 

a*D  -  *F° 

3-4 

14 

Mn  II 

1195.00 

30 

3d*  -  3d5(a*S)4f 

a*D-*r 

2-3 

14 

Mn  II 

1195.97 

30 

27 

3d3(a4G)4s  - 

a*G  -  t*F° 

6  - 4 

14 

Mn  II 

1 196.33 

25 

27 

3d*(a4G)4s  - 

a*G  -  t5F° 

5-4 

14 

Mn  II 

1196.52 

20 

27 

3d*(a4G)4s  - 

aKi  -  t5F° 

4-4 

14 

Mn  II 

1196.724 

25 

15 

3d*  -  3d“(a*S)4f 

asD  -  *F° 

1-2 

14 

Mn  II 

1197.17 

40b 

3 

3d5(a4G)4s  - 

a*G  l‘F° 

4-3 

14 

Mn  II 

1197.17 

40b 

27 

3d5(a*S)4s  -  3d44s(aaD)4p 

ga7S-y7P° 

3-4 

14 

Mn  II 

1197.57 

10 

15 

3d*-3d‘(a*S)4f 

a‘D  -  *F 

0-1 

14 

Mn  II 

1 198. OC 

30 

27 

3d*(a4G)ds  - 

a^G  -  t5F° 

3-2 

14 

Mn  II 

1198.63 

1G 

27 

3d»(a4G)4s  - 

aKi  -  t‘F 

2-1 

14 

Mn  II 

1199.34 

30 

26 

3d*(a4G)4s  - 

a*G  -y‘H° 

6-7 

14 

Mn  U 

1199.38 

50 

3 

3d*(a*S)4s  -  3d44s(a’D)4p 

ga7S-y7F 

3  3 

14 

Mn  II 

1201.124 

20 

3 

3d5(a*S)4s  -  3J44s(a*D)4p 

ga7S  -  y7P° 

3  2 

14 

Mn  II 

1201.23 

5 

26 

3d5(a*G)4s  - 

a*G  -  y‘H° 

6-6 

14 

Mn  II 

1201.57 

40 

26 

3d5  (3*0)45  - 

a*G  -  y‘H° 

5-6 

14 

Mn  II 

1203.07 

8 

26 

3d‘(a4G)4s  - 

a*G  -y‘H° 

5-5 

14 

Mn  II 

1203.25 

30 

26 

3ds(a*G)4s  - 

a*G  -  y‘H° 

4-5 

14 

Mn  II 

1204.62 

25 

2 

3d‘(a4G)4s  - 

a*G  -  y*H° 

3-4 

14 

Mn  II 

1204.95 

15 

3d*  -3d4  4s  4p 

a’H  -  t*G° 

6-5 

14 

Mn  II 

1205.42 

20 

26 

3d5(a*G)4s  - 

a*G  -  y5H° 

2-3 

14 

Mn  II 

1206.55 

10 

3d* - 3d44s4p 

-  i*G° 

5-4 

14 

Mn  II 

1206.87 

5 

3d5(a*G)4s  -  3d44s(b4D)4p 

a*G  -  ii*D° 

5-4 

14 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Cc  Ni  Cu  Zn  Ga  Ge  As  Sc  Br  Kr 
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A 


Mo  I 


Mn  II 


Element 

WavclcnfUi 

Inicainy 

Mnttplct 

Mn  II 

1207.05 

2 

’ 

Mn  II 

1207.12 

2 

Mn  II 

1208.83 

8 

Mn  II 

1210.33 

1  5 

Mn  II 

1212.40 

!  ^ 

Mn  II 

1213.50 

!  0 

Mn  II 

1218.94 

8 

Mn  II 

1219.50 

0 

Mn  II 

1221.11 

6 

Mn  II 

1222.785 

30 

Mn  II 

1223.15 

8 

25 

Mn  II 

1224.733 

30 

25 

Mn  II 

1224.928 

6 

25 

Mn  II 

1226.40 

25 

25 

Mn  II 

1227.638 

23 

25 

Mn  II 

1228.423 

20 

25 

Mn  II 

1229.65 

25 

43 

Mn  II 

1230.11 

20 

43 

Mn  II 

1230.15 

15 

43 

Mn  II 

1230.46 

1 

Mn  II 

1230.62 

! 

43 

Mn  II 

1230.87 

10 

43 

Mn  II 

1231.10 

8 

43 

Mn  II 

1231.35 

5 

43 

Mn  II 

1233.952 

30 

24 

Mn  II 

1234.30 

5 

24 

Mn  II 

1234.51 

8 

24 

Mn  II 

1234.871 

25 

34 

Mn  II 

1235.06 

8 

24 

Mn  II 

1235.27 

10 

24 

Mn  II 

1235.46 

25 

Mn  II 

1235.79 

10 

24 

Mn  II 

1235.87 

25 

24 

Mn  II 

1236.15 

25b 

24 

Mr.  II 

1236.15 

25b 

23 

Mn  II 

1236  54 

15 

23 

Mn  II 

1236.77 

20 

23 

Mn  Ii 

1236.87 

20 

23 

f,  ,  if 

1 '.37.59 

2 

H  1 

;z37.78 

p.'ji  h 

1237.95 

! 

Mr  II 

1238  35 

5 

Mn  II 

1238.84 

7 

M.i  II 

12,r  51 

1 

Mn  II 

'240.04 

0 

Mn  11 

1241.63 

10 

42 

Mn  II 

1244.10 

0 

Mn  II 

1244.28 

15 

Mn  II 

1245.14 

20 

Mn  II 

1245.55 

15 

42 

Mn  I! 

1246.24 

12 

Mn  II 

1247.66 

15 

42 

Mn  II 

1248.15 

5 

42 

Mn  II 

1248.83 

4 

42 

Mn  II 

1249.31 

6 

”2 

Mn  II 

1250.22 

i 

Mn  II 

250.681 

7 

Mji  II 

252.91 

15 

Mn  II 

253.37 

15 

Mn  II 

253.880 

15 

Mn  II 

254.20 

10 

Mn  II 

254.410 

15 

41 

Mn  II 

255.01 

1 

Mn  II 

256.18 

6 

Mn  II 

256.47 

8 

41  1 

Ooa/ifuntioa 


3d*(a4G)4j 

3d*(a4G)4s 

3d* 

3d5(a*Ci)4s 
3d*(a4C>)4;  • 


3d44s(b4D)4p 

3d44s(b4D)4p 

3d44s4p 

3d44s(b4D)4p 

3d44s(b4D)4p 


3d5(a4G)4s  -  3d44s(b4D)4p 
3d5(a4G)4s  - 

3d*- 3d44s4p 
3d‘(a4G)4s  - 
3dJ(a*G)4s  - 

3di(a*G)4s  - 
3d8(a4G)4s - 
3d8(a4G)4s  - 
3d5(a4G)4x  - 
3d*(a4G)4s- 

3d*  -  3d*('a‘S)‘>f 
3d*U4P)4s- 
3d5(a4P)4s - 
3d8(a4P)4s - 
3ds(a4P)4s - 

3d5(a4P)4s - 
3d8(a4P)4s- 
3d8(a4P)4s - 
3d8(a4P)4s  - 
3d»(a4G)4s- 

3d5(a4G)4s  - 
3d‘(a*G)4s- 
3d‘(a4G)4s - 
3d*(a4G)4s- 
3d5(a4G)4s  - 

3d*(a*G)4s  - 
3d5(a4G)4s  - 
3d5(a*G)4s  - 
3d‘(a4G)4s  - 
3d*(a*G)4s  -  3d‘(a*S)5f 

3d8(a*G)4s 
3d*<a*G)4s 
3d‘(a*G)4j 
3d* 

3d8(a4D)4s 

3d8(a4D)4s  - 
3d8(a4P)4s  - 
3d5(a4P)4s - 
3ds(a*G)4s  - 
3di(a*S)4p  - 


3d8(a4P)4s 
3d5(a*S)4p  ■ 
3d8(a*G)4s 
3d4(a*G)4«i  ■ 
3d5(a4P}4s- 

3n5(a4G)4s  - 
3d8(a4P)4s - 
3d'(a4P)4s- 
3d5(a4P)4s - 
3d8(a4P)4s - 


3d8(a*S)5f 

3u5(a*S)5f 

3ds(a*S)5f 

3d44s(b4P)4p 

3d44s(b4D)4p 

3d44s(b4D)4p 

3d44s(b4P)4n 

3d44s(b4P)4p 

3d44s4p 

3dt(a*S)IOs 

-  3d44s(b4D)4p 

■  3d8(a*S)!0s 

■  3d4*s4p 

■  3d44s4p 
3dc4s(b4D)4p 

3d44s4p 
3d44s(b4D)4p 
3d44s(b4D)4p 
3d44s  (b4D)4p 
3d4  4s(b4D)4p 


’d*-3d44s(b4P)4p 
3d5(a7S)4s-3d44s(a«D)4p 
3d8'  4P)4s  -  3d44s(b4P)4p 
3d8>4P)4s  -  3d44s(b4P)4p 
3u8(a4P)4?  -  3d44s<b4P)4p 

3d8(a4G)4s  -  3d44s4p 
3d8(a4P)4s  - 
3d8(a4D)4s  -  3d44s4p 
3dk(a*S)4s  -  3d44s(a*D)4p 
3d"(a4P)4s  - 


a*G  -  u8D" 
a*G  -  u8D* 
a'H  -  t*G’ 
a*G  -  u8D° 
a*G  -  u*D° 


J-J 


4-4 

3- 4 

4- 3 
4-3 
3-2 


Reference* 


a*G  -  u5D° 

2-1 

14 

a*G  -  v*D° 

5-4 

14 

a'F-tKT 

4-5 

14 

a*G  -  v‘D° 

4-3 

14 

a*G  -  u8F 

6-5 

14 

a*G  -  u‘F 

5-5 

14 

a*G  -  u8F 

5-4 

14 

a*G  -  u8F 

4-4 

14 

a*G  -  u8F 

4-3 

14 

a«G-u8F 

3-2 

14 

a8D  -  *F 

2-1 

14 

a8P  -  s8F 

3-3 

u 

a»p-s»p» 

2-3 

u 

a8P  -  s8F 

3-2 

u 

isP  -  t8F 

3-4 

la 

a8P  -  s8F 

2-2 

14 

a8P-s8F 

2-1 

14 

a8P  -  s8F 

1-2 

14 

a8P-s‘F 

1-1 

14 

a*G-xHj° 

6-6 

14 

a*G  -  xHT 

5-6 

14 

aKI  xHj° 

6-5 

14 

a*G  -  x*G° 

5-5 

14 

-  xKi” 

4-5 

14 

xHj  -  x*G° 

5-4 

14 

a*G  -  x*G° 

4-4 

14 

aHJ  -  x*G° 

4-3 

14 

a'KJ-xH;' 

3-3 

14 

a*G  -  xKj° 

2-2 

14 

a*G  -  8F° 

6  5 

14 

a*G  -  *F° 

5-4 

14 

aHi  -  8F° 

4-3 

14 

aH3  -  8F° 

3-2 

14 

a3P  -  y»S” 

2-1 

I« 

b8D  -  s8F° 

3-4 

14 

b8D  -  s8F° 

2-3 

14 

a8P-y’S° 

2-1 

14 

a8P  -  y8S” 

1  -1 

14 

a*G  -  s’G° 

4-4 

14 

™7n"  7o 
t-  I  -  o 

3-3 

14 

a8D  -  u8D’ 

3-4 

14 

z7P”-’S 

4-3 

14 

a3G-t3G° 

5-5 

14 

a*3  -t*G° 

4-4 

<3 

a8P  -  u8D° 

2-3 

I* 

a»G-lsG’ 

3-3 

14 

a8P  -  u8D° 

2-2 

14 

a8P  -  u8D’ 

1  -2 

,4 

a8P-u8D” 

2-1 

[4 

a’P  -  u8D° 

1-1 

14 

a8P  -  y-S° 

1-1 

4 

a5S  -  v8F 

2-3 

4 

a8P-y8S° 

3-2 

4 

a8P  -  y8S° 

2-2 

» 

a5P  -  y*S° 

1  -2 

4 

-^F 

5  1 

4 

a8P  -  v8D” 

3  -  A 

4 

b8D- w*G° 

4  5  I 

i 

a8S  -  v8P“ 

2-2  I 

4 

a8P  -  v8D° 

3  3  I 

4 
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Mn  II 


Mn  II 


Elemcol 

Wavelength 

inlt  nsrtv 

Multiple! 

Configuration 

Term 

i-l 

References 

Mn  H 

1256.96 

10 

41 

3ds(a4P)4s  - 

a5P  -  v*D’ 

2-3 

14 

Mn  II 

1258.028 

15 

40 

3ds(a4P)4s  - 

a*P  -  t5F 

3-3 

14 

Mn  II 

1258.51 

15 

40 

3ds(s4P)4s - 

asP  -  t*P* 

2-3 

14 

Mn  II 

1259  05 

12 

3ds(a*G)4s  -  3d44s4p 

a*G  -  q’F 

4-3 

14 

Mn  II 

1259.56 

8 

41 

3ds(a4P)4s  - 

a5P  -  v*D’ 

1-2 

14 

Mn  II 

1259.97 

6 

3d5(a*S)4u  -  3d44s(a*D)4p 

a*S  -  v*F 

2-1 

14 

Mn  II 

1260.52 

l 

3d* - 3d44s4p 

b*G  •  s*G* 

5-5 

14 

Mn  II 

1260.77 

I 

41 

3ds(a4P)4s - 

asP  -  v5D* 

2-1 

14 

Mn  II 

1261.27 

8 

3ds(a*G)4i  -  3d44s4p 

a*G  q’F 

3-2 

14 

Mn  II 

1262.35 

4 

41 

3ds(a4P)4s - 

a»P  .  ySJ) 

1-0 

14 

Mn  Ii 

1262.57 

4 

3d*(a4P)4j  - 

a‘P  -  u5F 

2-3 

14 

Mn  II 

1263.79 

1 

3ds(a4P)4s - 

a‘P  -  u’F 

2-2 

14 

Mn  II 

1264.45 

12 

3d5ta'T)4s  - 

a5P  -  t»F 

3-2 

14 

Mn  II 

1265.39 

10 

H 

3d‘(a4P)4s - 

a5P-t5F 

1  -2 

14 

Mn  II 

1265.57 

n 

* 

3d* • 3d44t4p 

b*G  -  s^.- 

4-4 

14 

Mn  II 

1266.13 

8 

3d‘(a4G)4s  -  3d44j4p 

a*C.  u’H” 

5-6 

14 

Mn  II 

1268.90 

10 

40 

3d*(a4P)4s  - 

a5P  -  ;  F 

2  -  i 

14 

Mn  II 

1269.42 

€ 

40 

3d5(a4P)4s 

a*!1  -  t‘P° 

1-1 

14 

Mn  II 

1269.54 

6 

3d* - 3d44s4p 

b*G  -  sH>° 

3-3 

14 

Mn  II 

1271.22 

2 

3ds(a*S)4p  -  3ds(a5S)9s 

z’F  -  »S 

2-3 

14 

Mn  II 

1272.18 

6 

3ds(a4G)4s  -  3d44'4p 

a*G  u5H° 

4-5 

14 

Mn  II 

1274.08 

2 

3d*(a*S)4p  -  3d*(a*S)9s 

z’F  -  ’S 

3-3 

14 

Mn  II 

1274.84 

2 

3ds(a4G)4s-  3d44s4p 

-  u3H° 

3-4 

14 

Mn  II 

1275.10 

2C 

59 

3d5(a4D)4s  - 

b*D  -  ssP° 

4-3 

14 

Mn  II 

1275.97 

40 

58 

3d5(a4D)4s  - 

b*D  -  l’F° 

4-5 

14 

Mn  II 

1276.24 

20 

59 

3dsia‘D)4s- 

b*D  -  s»F 

2-3 

14 

Mn  II 

1276.45 

8 

59 

3d"(a4l>'.4s  • 

b*D  -  s5F 

1-2 

14 

Mu  II 

1276.77 

10 

59 

3d5(a4D)4s  - 

b5D  -  s5F 

3-2 

14 

Mn  II 

1277.12 

20b 

59 

3d5(a4D)4s  - 

b5D  -  s5F 

2-1 

14 

Mn  II 

1277.12 

20b 

58 

?d*(a4D)4s  - 

b*D  -  t‘F 

3-4 

14 

Mn  II 

1277.82 

20 

58 

3ds(a4D)4s  - 

b*D  -  t*F 

2-3 

14 

Mn  II 

1278.369 

10 

3d‘(a‘S)4p  -  3d,<a*S)9s 

z7-’S 

4-3 

14 

Mn  M 

1278.75 

15 

58 

3d»(a4D)4s  - 

b5D  -  t*F 

2-2 

14 

Mn  II 

1278.90 

2 

3d*(a4G)4s  -  3d44s(a4H)4p 

aHi  x’r 

5-6 

14 

Mn  II 

1279.09 

10 

58 

3d*(a4D)4s  - 

b5D  -  t‘F 

1-1 

14 

Mn  II 

1279.44 

2 

58 

3d»(a4D)4s  - 

b*D  t5F 

2-  < 

14 

Mn  II 

1 280  1 1 

!0 

3d* -3d4 4s 4p 

b^G-q’F" 

5-4 

14 

Mn  II 

1284.76 

2 

3d5(a4G)4s  -  3d44s(a4H)4p 

a*G  -  **r 

4-5 

14 

Mn  II 

1285.95 

8 

3d* - 3d44s4p 

b*G  -  q*F° 

4-3 

14 

Mn  II 

1287.978 

15 

57 

3d‘(a4D)4s  -  3d44s(b4D)4p 

b5D  -  u*D° 

4-4 

14 

Mn  II 

1289.13 

15 

57 

3d*(a4D)4s  -  3d44s(b4D)4p 

b*D  -  u»D° 

7-4 

14 

Mn  II 

1289.35 

8 

3d5 - 3d44s4p 

b^O  -  q3F" 

3-2 

14 

Mn  II 

1290.52 

8 

6 

3d5(a*S)4s  -  3d*(a*S) 5p 

a5S  -  w’F 

2-1 

14 

Mn  II 

1290.93 

10 

6 

3d5(a*S)4s  -  3d5(a*S)5p 

asS  -  w5P" 

2-2 

14 

Mn  II 

1291 .58 

10 

S 

3d5(a*S)4s  -  3d5(a*S)5p 

a5S  -  v  5F 

2-3 

14 

Mn  II 

1291.70 

10 

3d*(a4D)4s  -  3d44s(b4D)4p 

b*D  -  ii5D° 

4-3 

14 

Mn  II 

1292.57 

10 

3d* - 3d44s4p 

bKi  -  u’H3 

5-6 

14 

Mn  II 

1292.87 

15 

57 

3d6(a4D)4s-  3d44s(b4D)4p 

b5D  -  u5D° 

3-3 

14 

Mn  II 

1293.92 

1 

3d5(a’P)4s  -  3c44s(b4D)4p 

a5P  -  u5P° 

3-3 

14 

Mn  II 

1294.437 

2 

3dl'(a4P)4s-3d44s(b4D)4p 

a5P  -  u*F 

2-3 

14 

Mn  II 

1294.803 

10 

57 

,3*(a4D)4s  -  3d44s(b4D)4p 

b5D  -  u5D° 

1  -2 

14 

Mn  II 

1295.15 

10 

57 

.  -5(a'D)4s  -  3d44s(b4D)4p 

b5D  -  usD° 

3-2 

14 

Mn  II 

1295.74 

6 

:i 

3d5(a4D)4s  -  3d44s(b4D)4p 

b»D  -  u5D“ 

0-1 

14 

Mn  II 

1 296.03 

3 

57 

3d6(a4D)4s  -  3d44s(b4D)4p 

b5D  u5D° 

I-l 

14 

Mn  II 

1296.43 

6 

57 

3d5(a4D)4s  -  3d44s(b4D)4p 

b*D  -  unr 

2-1 

14 

Mn  II 

12%  .67 

5 

57 

3d5(a4D)4s  -  3d44s(b4D)4p 

b5D  -  usD° 

1  -0 

14 

Mn  I! 

1298.800 

6 

3d5(a4G)4s  -  3d44s4p 

aKi-^F 

5-4 

14 

Mn  II 

1299.09 

5 

3d5(a4P)4s  -  3d44s4p 

b’P  s*D" 

2-3 

14 

Mn  II 

1299.66 

5 

3d* - 3d44s4p 

bK)  -  usH° 

4-5 

14 

Mr  ’I 

1300.52 

1 

3d‘(a4G)4s  -  3d44s4p 

a*G  -  r>F° 

4-4 

14 

Mn  II 

1301.06 

4 

3d5(a4P)4s  -  3d44s(b4D)4p 

a5P  -  u*F 

3-2 

14 

Mn  II 

1301.31 

3 

3d5(a4D)4s-3d44s(b4P)4p 

»;SD  -  y*S° 

2-2 

14 

Mn  II 

1302.12 

1 

3ds(a4P)4s  -  3d‘4s(b4D)4p 

a5P-u5F 

1-2 

14 

Mn  II 

1302.61 

9 

3d5(a4G)4s  -  3d44s4p 

a^G  -  r*F° 

4-3 

14 

Mn  II 

1303.12 

1 

3d5(a4G)4s  -  3d44s4p 

a’U  -  r*F° 

3-3 

14 
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Mn  Ii 


Mn  II 


f 


t 


Elemeot 

Wavelength 

lotesaity 

Mulupkt 

Coni  tgmtioa 

Tent 

TT 

Refercncei 

Mn  II 

1303.52 

4 

3d*  -  3d44s4p 

b*G  -  u*H* 

3-4 

14 

Mn  II 

1305.136 

10 

3d‘(»4G)4«  -  3d44s4p 

iHJ  •  r*F* 

3-2 

Mn  II 

1305.63 

15 

56 

3d‘(a4D)4s  - 

b*D  -  t*P* 

4-3 

14 

Mn  II 

1305.87 

5 

3d4  -  3d44s<»4H)4p 

b*G  •  x*T 

5-6 

14 

Mn  II 

1306.17 

5 

3d‘(a4P)4s  -  3d44s(b4D)4p 

l‘P-U*P* 

2-1 

14 

Mn  II 

1306.81 

10 

3d*(a4D)4s  - 

b*D  ^P* 

3-3 

14 

Mn  II 

1307.41 

1 

3d‘(a4D)4s  - 

b»D-v‘D* 

3-2 

14 

Mn  II 

1308.16 

1 

3d*(a4P)4s  -  3d44s4p 

b*P  -  s*D* 

2-2 

14 

Mn  II 

1305.29 

1 

3d*(»4D)4*  - 

b*D  -  v*D* 

2-1 

14 

Mn  11 

1309  72 

3 

3d‘(i4P)4s  -  3d44s4p 

b*P  -  s’D' 

1-2 

14 

Mn  II 

1312.80 

2 

3d‘  -  3d44s(»‘H)4p 

b*G  -  x*r 

4  5 

14 

Mn  II 

1313.41 

2 

56 

3d»(a4D)4s  - 

b*D  -  t‘P* 

1  -2 

14 

Mn  II 

1313.77 

10 

56 

3d‘(a4D)4s  - 

b*D  -  t‘P* 

3-2 

14 

Mn  II 

1316.16 

9 

80 

3d‘(a*S)4p  -  3d‘(a*S)7d 

z7P"  -  T3 

2-3 

14 

Mn  II 

1317.39 

3 

55 

3d‘(i4D)4s  - 

fc*D  -  t*P* 

0-1 

14 

Mn  II 

1317.70 

4 

56 

3d‘(i4D)4«- 

b*D  -  t*P° 

1-1 

14 

Mo  II 

1318.09 

3 

56 

3d*(a4D)4i  - 

b*D-t‘P* 

2-1 

14 

Mn  II 

1319.21 

10 

80 

3d‘(a‘S)4p  -  3d*(a*S)7d 

z7p--n) 

3-4 

14 

Mn  II 

1323.76 

15 

80 

3d‘(a‘S)4p  -  3d*(a*S)7d 

zTP"  -  7D 

4-5 

14 

Mn  II 

1323.78  P 

80 

3d*(a‘S)4p  -  3d*(a*S)7d 

z7P*  -  TD 

4-4 

14 

Mn  II 

1323.81  P 

80 

3d*(a*S)4p  -  3d*(a*S)7d 

z’P'-nj 

4-3 

14 

Mn  II 

1 326.63 

10 

3d* - 3d44s4p 

b*G  -  r*P 

5-4 

M 

Mn  II 

1327.48 

12 

79 

3d*<a*S‘4p-3d*(a*S)8s 

z7P*  -  7S 

2-3 

14 

Mn  II 

1329.25 

1 

3d‘ - 3d44s4p 

b*G-r»F 

4-4 

u 

Mn  II 

1330.61 

12 

79 

3d:(a*S)4p  -  3dt(a*S)8s 

z7P”  7S 

3-3 

14 

Mn  II 

1331.42 

8 

3d‘ - 3d44s4p 

b*G  -r*F° 

4-3 

14 

Mn  II 

1335.27 

25 

79 

3d5(a‘S)4p-3d‘U‘S)8s 

z'P”-7S 

4-3 

14 

Mn  II 

1344.14 

50 

3d‘(a4P)4s  -3d44s(fc4P)4p 

b*P  -  y*S° 

2-1 

14 

Mn  II 

1344.35 

6 

3d’(a4D)4s  -  3d44s(h4D,'4p 

b‘D  -  u*P° 

4  3 

14 

Mn  II 

1345.62 

2 

3d‘(a4D)4s  -  3d44s(b4D)4p 

b*D - u‘P“ 

3-3 

14 

Mn  II 

1345.77 

15 

3d‘(a4P)4s  -3d*4s(b*P)4p 

b*P  -  y*S° 

1-1 

14 

Mn  II 

1346.94 

1 

3d‘(a4P)4s  -  3d44j(b4P)4p 

b*P  -  y*S° 

0-1 

14 

Mn  II 

1349.41 

5 

3ds(a4D)4s  -  3d44s(b4D)4p 

b*D  v‘F 

4-5 

14 

Mn  II 

1352.17 

4 

3d‘(a4F)4s  - 

a‘F  -  r*F° 

5-5 

14 

Mn  II 

1352.83 

1 

3d‘(a4D)4s  -  3d44s(b*D)4p 

b*D-v‘F 

4-4 

14 

Mn  II 

1353.33 

6 

3d‘(a4D)4s  -  3d44s(b4D)4p 

b*D  -  u*P° 

3-2 

14 

Mn  11 

1353.90 

1 

3d‘(a4F)4s  - 

a‘F  -  r*F° 

4-4 

54 

Mi.  11 

1354.08 

5 

3d‘(a4D)4s  -  3d44s(b4D)4p 

b‘D-v*F 

3-4 

14 

Mn  II 

1355  90 

1 

3d‘(a4D)4s  -3d44s4p 

b*D  -  t*G° 

3-4 

I* 

Mn  II 

1356.74 

1 

3d‘(a4D)4s  -  3d44s4p 

b*D  -  t*G° 

2-3 

14 

Mn  II 

1357.45 

5 

3d‘(a4D)4s  -  3d44s(b4D)4p 

b‘D  -  v‘F° 

2-3 

14 

Mn  II 

1357.91 

1 

3d5(a4D)4s  -  3d44s(b4D)4p 

b*D  -  u‘P° 

1-1 

14 

Mn  II 

1358.32 

1 

3d‘(a4D)4s  -  3d44s(b4D)4p 

b‘D  -  u*P“ 

2-1 

24 

Mn  II 

1359.86 

2 

3d‘(a4D)4s  -  3d44s(b4D)4p 

b‘D  -  v‘F° 

1-2 

U 

Mn  II 

1360.24 

0 

3d*(a4D)4s  -  3d44s(b4D)4p 

b*D  -  v5F° 

2-2 

14 

Mn  II 

1361.60 

2 

3d‘(a4D)4s  -  3d44s4p 

b*D  -  s‘D° 

3-3 

14 

Mn  II 

1368.53 

7. 

3d*(a4D)4j  -  3d44s4p 

b*D  -q*F° 

3-4 

14 

Mn  II 

1371.73 

5 

3d*(asI)4s  -  3d44s4p 

a*I-s*G° 

6-5 

14 

Mn  II 

1372.48 

2 

3d*(a4D)4s  -  3d44s4p 

b3D  -  q‘F 

2-3 

14 

Mn  II 

1313.17 

2 

3d*  -  3d44s(b4P)4p 

a^-y’S" 

2  -  i 

14 

Mn  II 

1374.81 

1 

3d*(a4D)4s  -  3d44s4p 

b*D  -  qaF° 

1  -2 

Mr  II 

1375.11 

4 

3ds(a*I)4»  -  3d44s4p 

a‘I-s*G° 

5-4 

14 

Mn  II 

1377.94 

15 

14 

3d*  - 3d*(a‘S)5p 

a*D  -  w‘P° 

4-3 

14 

Mn  11 

1380.32 

1 

3d5(a4D)4s • 3d44s4p 

b*D  -  s‘D°  ? 

1-1 

14 

Mn  II 

1382.30 

10 

14 

3d*-3d*(a‘S)5p 

a‘D  -  w*P° 

3-2 

14 

Mn  II 

1383.05 

4 

14 

3d*  -3<T'(a*S)5p 

a‘D  -  *  ‘P° 

3-3 

u 

Mn  II 

1385.43 

4 

14 

3d*  3ds(a‘S)5p 

a‘D  -  w‘P° 

2-1 

14 

Mn  II 

1385.89 

10 

14 

3d*  - 3d*(a‘S)5p 

a‘D-w‘P* 

2-2 

14 

Mn  II 

1387.75 

6 

14 

3d*  -  3d*(a*S)5p 

a‘D  -  w‘P° 

1-1 

14 

Mn  II 

1388.21 

2 

14 

3d*  - 3d*(a‘S)5p 

a‘D  -  w5P* 

1  -2 

14 

Mn  II 

1388.87 

3 

14 

3d*  - 3d‘(a‘S)5p 

a‘D  -  w‘P” 

n-i 

14 

Mn  II 

1397.17 

3 

3d*(a*S)4p  •  3d*(a*S)7d 

z5P”-‘D 

3-3 

U 

Mn  II 

1397.39 

6 

3d*(a*S)4p - 3d5(a*S)7d 

z‘P'  -  *D 

3-4 

14 

Mn  II 

1399.15 

2 

3d‘(a*S)4p  -  3d‘(a*S)7d 

z5P“  -  *D 

2-1 

14 

Mn  II 

1399.24 

3 

3d‘(a*S)4p  -  3d*(a*S)7d 

z‘P“  -  ‘D 

2-2 

14 
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Mn  II 


Ma  II 


Eke  meal 

WtYckaflb 

latcausy 

Mukvtel 

CoafifOTtx* 

Tcm 

CO 

Mo  II 

1399.39 

4 

3d*(a*S)4p  -  3d*(a*S)7d 

z‘r  -  *d 

— 

2-3 

14 

Mo  II 

1400  54 

2 

3d*(a*S)4p  -  3d*(a*S)7d 

z‘P’  -  ‘D 

I  -0 

14 

Mn  II 

1400  57 

3 

3d‘(a*S)4p  -  3d*(a*S)7d 

z‘P*  -  *D 

1-1 

14 

Mn  II 

1400  66 

2 

3d*(a*S)4p  -  3d*(a*S)7d 

z*P"  -  *D 

1  -2 

14 

Mn  II 

1409  51 

25 

3d*(a*I)4a  -  3<S<4*4p 

a*I  -  u‘H* 

7  6 

14 

Mn  II 

1409,5? 

5 

3d*(aJI)4*  -  3d44s4p 

a*I  -  u*H* 

6-6 

14 

Mn  II 

1410  913 

25b 

78 

3d*(a*S)4p  -  3d*(a*S)6d 

z’P*  •  T) 

2-3 

14 

Mn  II 

1411 .24$ 

4 

3d‘(a4D)4«  -  3d44s(b4P)4p 

b*D  -  y*Sc 

2-1 

14 

Mn  II 

1411.55 

4 

3d‘(a4D)4s  -  3d44f(b4P)4p 

b*D  -  y‘S” 

I  -1 

14 

Mn  II 

1414.18 

4 

88 

3d‘(a4F)4a-3d‘(a*S)6f 

a‘F-*r 

1  -1 

14 

Mn  II 

1414.40 

30 

78 

3d‘(a*S)4p  -  Jd*(**S)6d 

zTP"-T) 

3-4 

14 

Mn  !I 

1414.73 

6 

3d*(a*D)4s  -  3d‘(a*S)6f 

c*D  -*F* 

2-2 

14 

Mn  II 

1415.15 

30 

3d‘(a*I)4s  -  3d44s4p 

a*I  -  u*H* 

6-5 

14 

Mn  II 

1415.43 

6 

3d'(a1I)4s-3d',4«4p 

a‘I  -  u*H* 

5-5 

14 

Mn  II 

1415.75 

35 

3d*(a*I)4s  -  3d44s(a4H)4p 

a*I  -  x*I* 

7-7 

14 

Mn  II 

1417.95 

10 

93 

3d*(a*S)4p  -  3d*(a*S)8? 

z‘F-‘S 

3-2 

14 

Mn  II 

1418.13 

18 

3d‘(a‘I)4j  -  3d44s4p 

a*I  -  u*H* 

5-4 

14 

Mn  II 

1418.48 

15 

88 

3d‘(a4F)4s  -  3d*(a*S)6l 

,‘F . 

5-5 

14 

Mn  II 

1418.63 

12 

88 

3d‘(a4F)4«  -  3d*(a*S)6f 

a‘F  ‘F* 

4-4 

14 

Mn  II 

1419.61 

40 

78 

3d*(a*S)4p  -  3d'(a*S)6d 

z’F-T? 

4-5 

14 

Mn  II 

1420.24 

8 

93 

3d‘(a*S)4p  -  3d*(a*S)8s 

z‘P*  ‘S 

2-2 

14 

Mn  II 

1421.71 

5 

93 

3d*(a*S)4p  ■  3d*(a*S)Ss 

z‘P°  ‘S 

1  -7 

u 

Mn  II 

1421.77 

2 

3d‘(a4F)4s  -  3d44j(b4D)4p 

a*F  -  s‘F” 

!  -1 

n 

Mn  II 

1421.87 

3 

3d‘(a4F)4s  -  3d‘(a*S)6f 

a‘F-‘F* 

3-3 

14 

Mn  II 

1422.36 

3 

3d*(a‘D)4s  -  3d44s(b4D)4p 

c*D  -  s*F* 

2-2 

14 

Mn  II 

1422.42 

2 

3d‘(a*D)4s  •  3d44s(b4D)4p 

c*D  s'F* 

2-3 

14 

Mn  II 

1423.48 

2 

3d*(a‘D)4s  -  3d44s(b4D)4p 

c-D  -  s‘F° 

3-2 

14 

Mn  II 

1423.55 

4 

3d*(?,D)4s  -  3d‘4s(b4D)4p 

c*D  -  »*F* 

3-3 

14 

Mr,  II? 

1424.49 

5 

14 

Mn  II 

1425.03 

3 

3d*(a4F)4s  -  3d*(»*S)6f 

a‘F  -  *F* 

2-2 

14 

Mn  II 

1425.40 

12 

3d‘(a‘I)4j-3d44s(a4H)4p 

a*I-x»r 

7-6 

14 

Mn  II 

1425.544 

20 

3d*(a,I)4s  -  3d44s(a4H)4p 

a*I  x‘I° 

6-6 

14 

Mn  II 

1425.93 

12 

87 

3d4(a4F)4s  -  3d44s(b‘D)4p 

a‘F  -  s‘F° 

5  5 

14 

Mn  II 

1426.15 

1 

87 

3d‘(a4F)4s  -  3d44s(b4D)4p 

a‘F  -  s‘F° 

5-4 

14 

Mn  II 

1426.32 

10 

87 

3d‘(a4F)4»  -  3d‘4?(b4D)4p 

a*F  -  s‘F“ 

4-4 

14 

Mn  II 

1426.43 

3 

87 

3d*(a4F)4s  -  3d44s(b4D)4p 

a*F  -  s‘F” 

4-3 

14 

Mn  II 

1428.19 

0 

II 

Mn  II 

1428.85 

2 

3d‘(a4F)4s  -  3d44s4p 

a‘F-  t*G° 

5-3 

14 

Mn  II 

1429.02 

2 

3d*(a4F)4s  -  3d44s4p 

a*F  t*G‘ 

4-5 

14 

Mn  II 

1429.60 

1 

3d3(a4F)4s  -  3d*4s(b4D)4p 

a‘F-s  »r  ? 

3-4 

14 

Mn  II 

1429.66 

2 

3d*(a4F)4s  -  3d44s(b4D)4p 

a*F  -  sBF“ 

3-3 

14 

Mn  II 

1430.37 

0 

3d‘(a*D)4s  -  3d44s4p 

csD  s*D° 

2-3 

14 

Mn  II 

1430.77 

10 

3d‘(a,I)4s  -  3d44s(a‘H)4p 

asI  -  x»r 

6  5 

14 

Mn  II 

1431.046 

20 

3d‘(a‘I)4s  -  3d44s(a4H)4p 

a‘I  -  x*I° 

5-5 

Mu  II 

1431.36 

3 

3d‘(a4F)4s-3d44s4p 

a‘F  -  t*G° 

3-4 

14 

Mn  II 

1431.52 

2 

3d‘ia‘D)45  -  3d44s4p 

c‘P  -  **D° 

3-3 

14 

Mn  II 

1432.18 

1 

3d‘(a4F)4s  -  3d'4s4p 

a‘F  -tK}° 

3-3 

14 

Mn  II 

1432.78 

40 

86 

3d‘(a4F)4s-3d44s(b4D)4p 

a‘F-  v*G° 

5-6 

14 

Mn  II 

1432.95 

5 

3d,(a‘D)4s  -  3d44s(b4D)4p 

c*l)  -  v*G° 

3-4 

14 

Mn  II 

1433.08 

4 

86 

3d*(a4F)4s  -  3d44sfb4D)4p 

a*F  -  v*G° 

1  -2 

14 

Mn  II 

1433.27 

4 

3d*(a,D)4»  ■  3d44s(b4D)4p 

c*D  -  vKi’ 

2-3 

14 

Mn  II 

1433.50 

15 

77 

3d‘(a*S)4p  -  3d,(a*S)7s 

zTr  -  ’S 

2-3 

14 

Mn  II 

1433.63 

6 

3d,(a‘D)4s  -  3d44s(b4D)4p 

c‘D  -  v*G° 

2-2 

14 

Mn  II 

1434.26 

10 

86 

3d‘(a4F)4s  -  3d44s(b*D)4p 

a‘F  -  vHj° 

5-5 

14 

Mn  II 

1434.44 

30 

86 

3d‘(a4F)4s-3d44s(b4D)4p 

a‘F  -  v*G° 

4-5 

14 

Mn  II 

1434  79 

Ih 

86 

3dJ(a*D)4s  ■  3d44s(b4D)4p 

c‘D  -  v*G° 

3-2 

14 

Mn  II 

1435.68 

lh 

86 

3d‘(a4F)4s  -  3d44j(b4D)4p 

a‘F  -  v*G° 

5  4 

14 

Mn  II 

1435.87 

4 

86 

3d‘(a4F)4j  -  3d44s(n4D)4p 

a‘F  •  v‘G° 

4-4 

14 

Mn  II 

1437.13 

15 

77 

3d‘^a,S)  ,p  -  3d,(a*S)'7f 

z7F  7S 

3-3 

14 

Mn  II 

1437.32 

i 

86 

3d5(a4F)4s-3d44s(b4D)4p 

a‘F  -  v*G" 

4-3 

14 

Mn  II 

1437.42 

4 

3d*(a*F)4s  -  3d44s4p 

b*F  -  s*G° 

4-5 

14 

Mn  II 

1437.70 

3 

3d‘(a4F)4j  -  3d44*4p 

a‘F  -s,D° 

3-3 

Mn  II 

1438.71 

1 

3d,(a,D)4s  -  3d44s(b4D)4p 

c‘D  -  s‘F° 

1  -2 

14 

Mn  II 

1439.16 

15 

86 

3d‘(a4F)4s  -  3d44s(b4D)4p 

a‘F  -  v*G° 

3-4 

14 

Mn  II 

1440.63 

8 

86 

3d‘(a4F)4j.  3d44s(b4D)4p 

a‘F  -  v*G° 

3-3 

14 
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Mn  II 


Mn  II 


Fie  meat 

Wavelength 

Intensity 

Multiple!  ] 

C^alifuratioa 

Tem 

l-J 

References 

Mo  II 

144081 

0 

3',F‘(iJF)4s  -  3d44s4p 

b*F  •  J*G* 

4-4 

14 

Mn  II 

1440% 

1 

86 

34*(»4F)4s  -  3d44»(b4D)4|> 

i*F  -  v*G’ 

3-2 

14 

Mn  II 

1441 .37 

1 

3d*(»*D)4s  -  3d44s4p 

c3D  -  ssD" 

2-2 

14 

Mn  II 

1442.?? 

10 

3d‘(a*D)4s  -  3d44s4p 

c*D  -  c3F* 

2-3 

14 

Mn  II 

1442.594 

25 

77 

3d‘(as3)4p  -  3d*(a*S>7s 

z’P*  -  ’S 

4-3 

14 

iia  I! 

1443.46 

7 

3d‘(a3Dl4s  -  3d*4*4p 

c3D  -  q3F 

3-3 

14 

Mn  II 

1443.85 

10 

3ds(*4F)4i-3d44»(b4C/4p 

a*F  v*G* 

2-3 

14 

Mn  II 

1444  01 

c 

3d5(a3F)4s  -  3d44s4p 

b*F  -  sKJ’ 

4-3 

14 

Mn  II 

1444  19 

6 

3d‘(a4F)4s  •  3J44«(»- -DUp 

»*F  vKJ* 

2-2 

14 

Mn  II 

1444.58 

3 

3d*(a3D)4s  -  3d44j/,p 

c3D  -  q3F 

2-2 

14 

Mn  II 

1445.43 

2 

3d5(a4F)4s-  3d44s4p 

a‘F  -  q3F* 

3-4 

i  / 

Mn  II 

1446  90S 

20 

3d*(a4F)4*  -  3<*44s4p 

a*F  -  w*G* 

1  -2 

14 

Mn  II 

1447.49 

15 

3d*(a3D)4s - 7d*4s4p 

c3D  -  w*G° 

2-2 

(4 

Mn  II 

1447.86 

10 

3d,(3,.0)4i  '  ,44s4p 

c3D  -  w*G° 

3-4 

14 

Mn  II 

1448  08 

15 

3d‘(a3D)4«,  -  ju44s4p 

c3D  - w*G“ 

3-3 

14 

Mn  (I 

1448  47 

4 

3d*(a3Fj4s  -  3d44s4p 

b3F  - 

4  4 

14 

Mn  II 

1448.714 

15 

3d‘(a1F)4s  -  3d44»4p 

b3F  -  s»G° 

3-4 

14 

Mn  II 

1448.83 

12 

3d5(n4F)4s-  3d44s4p 

a‘F  -  s3D° 

3-2 

14 

Mn  II 

1449  74 

4 

3d5(a4F)4s  -  3d44s4p 

asF  -  q3F’ 

3-3 

14 

Mn  II 

1450  23 

10 

3di(a3D)4j  -  3d44s(b4D)4p 

c3D  -  v*G°  ? 

1-2 

14 

Mn  11 

1450  46 

12 

3d5(a4F)4j  3d‘4s4p 

a*F  w*G" 

5-6 

14 

Mn  FI 

1450.71 

15 

3d*(a4F)4s  -  3d*4s4p 

a*F  -  w*G° 

4  5 

14 

Mn  11 

1450  82 

4 

3d*(a*F)4s  -  3d44s4p 

a5F  -  w*G° 

4-4 

14 

Mn  II 

1452.05 

6 

3d1(a4F)4s  -  3d‘4j4p 

a5F  -  «*»• 

2-2 

14 

Mn  II 

1452.99 

3 

3d*(a4F)4s  -  3d'4j4p 

a‘F  q3F 

2-3 

14 

Mn  II 

1454.03 

6 

3d5(a3F)4s  -  3d44j4r 

b*F  -  1X1“ 

2-3 

14 

Mn  II 

1454.18 

6 

3d‘(a*F)4t  -  3d44ss' 

a*F  -  w*G° 

3-4 

14 

Mn  II 

1454.40 

1 

3d‘(a4F)4s  -  3d*4s4p 

a*F  -  w*G° 

3-3 

14 

Mn  II 

1454.97 

20 

3d*(a3F)4s  -  3d44s4p 

b3F  -  *3D° 

4-3 

14 

Mn  II 

1455.33 

5 

3d‘(a4F)4s  -  3d*4s4p 

a3F-q3F 

2-2 

I* 

Mn  II 

1456.45 

2 

3d‘(a3F)4s  -  3d44s4p 

b3F  -  1X1° 

3  4 

14 

Mn  II 

1457.30 

5 

3d‘(a3F)4s  -  3d44s4p 

b3F  -  tXJ” 

3-3 

>4 

Mn  FI 

1457.67 

7 

3d‘(a4F)4s  -  3d44s4p 

aJF  w*G° 

2-3 

14 

Mn  I) 

1458.18 

3 

3d‘(a3D)4s  -  3d‘4s4p 

c3D  s3D° 

1  -2 

14 

Mn  II 

1459.72 

2h 

3d‘la,F)4s  -  3d44s4p 

b3F  -  *3D° 

2-3 

14 

Mn  II 

1 451. 48 

5 

3d*(a3D)4s  -  3d44s4p 

c3D  qJF° 

i  -2 

U 

Mn  II 

1462.  n 

3 

3d*  -  3d5fa4F)4p 

a3D-  x3D° 

4-3 

14 

Mn  II 

1462.87 

5 

3d*(a*F)4»  -  3d44s4p 

b3F  -  q’F 

4-4 

II 

Mn  II 

1463.02 

8 

3d*(a3F)4s  -  3d44s4p 

b3F  -  *3D° 

3-3 

11 

Mn  II 

1464.572 

30 

3d*  -  3d'(a4F)4p 

a*D  -  x*D” 

4  4 

li 

Mn  II 

1467.31 

1 

3d*(a*F)4s  -  3d44s4p 

b3F  -  q3F 

4-3 

U 

Mn  II 

1467.53 

10 

3d*  -  3ds(a‘F)4p 

a‘D  -  x3D° 

3-2 

u 

Mn  ki 

1468  03 

20 

3d*  -  3d*(a*F)4p 

a3D  -  x*D° 

3  3 

14 

Mn  H 

1470.33 

0 

3d*  -  3d‘(a‘F)4p 

a‘D  -  xsD° 

3-4 

14 

Mn  II 

1470.73 

8 

3d*  -  3d*(a4F)4p 

a‘D  -  x*D° 

2-1 

14 

Mn  II 

1471.024 

5 

3d‘(a3F)4s  -  3d44s4p 

b3F  -  q3F 

3--! 

14 

Mn  II 

1471.19 

7 

3d3(a3F)4s  -  3d44s4p 

b3F  -  *3D° 

2-2 

14 

Mn  II 

1471.586 

8 

3d*  -  3d‘(a4F)4p 

a*D-  x3D° 

2-2 

Ii 

Mn  II 

1471.93 

2 

3d“  -  3d‘(a4F)4p 

a'D  -  x‘D° 

1-0 

14 

Mn  II 

1472.08 

n 

3d'  -  3d‘(a4F)4p 

a»D  -  x‘D° 

2-3 

14 

Mn  11 

1472.62 

3 

3d*  ■  3d5(aJF)4p 

a‘D  -  yXT 

4-5 

14 

hit!  11 

1473.32 

0 

3d*  -  3d3(a4F)4p 

a‘D  -  x‘D” 

1  -1 

14 

Mn  II 

1474  :8 

1 

3d*  -  3d‘(a4F)4p 

a3D  -  x*D° 

1  -2 

14 

Mn  II 

1474.54 

•  0 

3d5(a3F)4s  -  3d44s4p 

b3F  -  q3F° 

2-2 

14 

k.n  II 

1475.11 

3 

3d*-3d*(a4F)4p 

a3D  -  y*G° 

4-5 

14 

Mn  Ii 

1475.46 

6 

2ii4{a*F)4s  -  3d44s4p 

b*F  -  q3F° 

3-3 

14 

Mn  II 

1473.72 

5 

3ds(a’D)4»  - 

c3D  -  t*F 

3-4 

14 

Mn  II 

1476.04 

12 

85 

3d‘(a4F)4s- 

a3F  - t5F° 

1-2 

14 

Mn  II 

1476.64 

12 

3d*(a5D)4s  - 

c3D  -  t5F° 

2-2 

14 

Mn  II 

1476.98 

5 

5*; 

3d*(a4F)4s - 

2sr .  tsF«> 

1  -1 

14 

Mn  I! 

1477  61 

3 

3d5(a*U)4s- 

c3P-t5F° 

2-1 

14 

Mn  II 

1477  83 

5h 

3d*(a3D)4s- 

c3D  -  t»F° 

3-2 

14 

Mn  II 

1478.59 

25 

85 

3d*la4F)4s  - 

a3F  t5F° 

5-5 

14 

Mn  II 

1478  79 

20 

85 

3d5(a4F)4s  - 

a‘F  -  PF" 

4-4 

14 

Mn  II 

1 479  '6 

1 

85 

1d*(a4F)4s  - 

a‘F  -  t‘F’ 

4-3 

14 

3% 


Mn  II 


Mn  II 


tikmcni 

Wivelenjtl, 

lulf^sily 

Muilipkt 

CoofifumUoD 

Term 

I  -  J 

References 

Mn  II 

1480.16 

2 

3d*  -  3d*(a4F)4p 

a*D  -  xsF 

4-5 

14 

M'  11 

14808? 

10 

3ds(a2F)4s  -  3d44s4p 

b»F  ssD' 

2  1 

14 

Mn  II 

1481  35 

5 

3d*  -  7ds(a2F)4p 

a5D-ysG“  ? 

3  4 

14 

Mn  II 

MR  40 

Oh 

3d*  -  3d'(a4F)4p 

a*D  -  xsF‘ 

3-3 

14 

Mn  II 

M83.25 

3 

85 

3ds(a4F)4s  - 

asF  -  t*F* 

3  . 

14 

Mn  II 

1483  685 

1C 

3d*  -  3d‘(a4F)4p 

a*D  -  x3F° 

3-4 

14 

Mr,  II 

1484  45 

0 

85 

3d5(a’F)4s  - 

asF-tsF 

3-2 

14 

Mn  II 

1486.068 

8 

3d*  -  3ds‘a4F)4p 

rsD  -  ,>SG‘ 

1  -2 

U 

Mn  II 

1486.40 

1 

3d*  -  3d5(a*F)4p 

a5D  -  xsF° 

0-  1 

14 

Mn  II 

1486.55 

12 

3d*  -  3d5(a*F)4p 

asD  -  xsF 

2-3 

14 

Mn  II 

1486  66 

3 

85 

3d5(a*F)4s - 

a5F  -  t5F' 

2-3 

14 

Mn  Ii 

1487  86 

50 

85 

3d5ia4F)4s  - 

a*F  -  t5F° 

2-2 

14 

Mn  II 

1489  13 

12 

3d*  -  3ds(a*F)4p 

<\SD  -  x5F“ 

1  -2 

14 

Mn  II 

1494  754 

20 

84 

3ds(a4F)4s-3d44s(b4D)4p 

a-'F  -  ‘j5D° 

5-4 

I* 

Mn  11 

1494.97 

7 

3d5(a‘F)4s  -  3d44s(h4D)4p 

asF  -  usD° 

4-4 

14 

Mn  II 

1495.26 

1 

3d*  -  3ds(a2D)4p 

asD  -  xsD° 

2-3 

14 

Mn  II 

1496.78 

4 

3dsfa2D)4s-3d44s<b4D)4p 

csD  -  usD° 

3-3 

14 

Mn  II 

1498.60 

8 

3d5(u!D)4s-3d44s(b4D)4p 

c5D  -  u5D° 

2-2 

14 

Mn  II 

1499  61 

1 

84 

3<II(a4F)4s  •  3d44s(b‘D)4p 

asF  -  u*D° 

l-l 

14 

Mn  II 

1499.84 

8 

3ds(a2D)4s  -  3d44s(b*D)4p 

c3D  -  usD‘ 

3-2 

14 

Mn  II 

1499.95 

20 

84 

3di(a4!  )4s  -  3d44s(b*D)4p 

a'F  -  usD° 

4-3 

14 

Mn  II 

1 500.26 

5 

3ds(a2D',4s  -  3d44s(b*D)4p 

c3D  -  usD° 

2-1 

14 

Mn  II 

1500.41 

0 

84 

3ds(a4F)4s  -  3d44s(b4D)4p 

a5F  -usD 

1  -0 

14 

Mn  II 

1500  99 

4 

3ds(a2D)4s  -  3d44s4p 

csD  -  r*F 

3-7 

14 

Mn  II 

1501.44 

0 

3d*(a4F)4s  *  3d44s4p 

asF-r>F° 

4  •  4 

14 

Mn  II 

1502.38 

1 

3ds(a2D)4s - 3d44s4p 

c3D  -  r>F" 

2-2 

14 

Mn  II 

1503.02 

3 

3d5(a2D)4s  -  3d44s(b4P)4p 

c3D  -  yJS" 

1  - 1 

14 

Mn  II 

1503.54 

1 

84 

3ds(a4F)4s  -  3d44s(b4D)4p 

a5F  -  usD° 

3  3 

14 

Mn  II 

1504.99 

1 

3d5(a4F)4s  -  3d44s4p 

a'F  r3F° 

7-4 

14 

Mn  II 

1  506  63 

7 

84 

3ds(a4t-)4s  -  3d44s(b*D)4p 

a5F  -  usl>° 

3-2 

14 

Mn  II 

1507.78 

4 

3d5(a4F)4s  -  3d44s4p 

asF  HF" 

3  3 

14 

Mn  II 

1  51(5.14 

0 

84 

3ds(a4F)4s  -3d44s(VD)4p 

a5F  -  u5D° 

2-2 

14 

Mn  II 

1511.84 

4 

84 

3d5(a4F)4s  -  3d44s(b*D)4p 

asF  -  usD° 

2-1 

14 

Mr,  II 

1513.32 

2 

3di(a4F)4s - 

a5F  v5D° 

5-4 

14 

Mn  I, 

1514.03 

1 

3,l5;a4F)4s  -  3d44s4p 

a!F  -  r3F" 

2-2 

14 

Mn  II 

1516  36 

5 

3d'(a2D)4s  - 

rsD  -  vsD°  ? 

7-2 

14 

Mn  (I 

1516.75 

8 

3ds(a2D)4s  -  3d44s(n*D)4p 

c5D  u5D° 

1  -2 

14 

Mn  II 

1518  48 

0 

3d5(a2D)4s  -  3d44s(b'.0)4p 

c3D  -  u*I>' 

1  1 

14 

Mn  II 

1519.79 

5 

3d5(a'F)4s - 

a5F  -  u5F° 

5-5 

14 

Mn  I! 

1521  42 

1 

3d5(a2D)4s  - 

r.3D  -  u5F° 

3-3 

14 

Mn  II 

1522  420 

3 

3ds(a4F!4s- 

a5F  -  u5F° 

4-4 

14 

Mn  II 

1  523.14 

12 

3ds(a2H)  o  -  3d44s4p 

b-’H  -  s3G° 

6  5 

14 

Mn  II 

1523.92 

10 

3d5fa2F'4s  -  3d44s4p 

b3F  -  r>F° 

4-4 

14 

Mn  II 

1524.55 

10 

3dM,<2H)4s-3d44s4p 

V>SH  s3G° 

5-4 

14 

Mn  11 

1 524.71 

4 

3c'!(a4F)4s  - 

a5F  usF° 

4-3 

14 

Mn  II 

1527.76 

7 

3d5(a*H)4s  -  3d44s4p 

bsH  -  3C° 

4  -  3 

14 

Mn  II 

1531.01 

8 

jd5(a4P)4s  -  3d44s(a8D)4p 

a5!'  -  w5D 

3-4 

14 

Mn  11 

1  533.10 

2 

3d5(a2H)4s-3d44s4p 

b5H  -  I’ti 

5-4 

14 

Mn  11 

1533.68 

5 

3d5(a2H)4s  -  3d44s4p 

b3H  ■  tH/' 

4-3 

14 

Mn  II 

1  534.34 

C 

3d5(a4F)4s  - 

asF  rO” 

I  2 

14 

Mn  'I 

1534  58 

0 

3d5(a2D)4s  - 

c5D  -  xH. 

*  ~) 

14 

Mil  11 

1 534.80 

5 

3d5<a2F)4s  -  3d44s4p 

bsF  -r3!" 

14 

Mn  II 

1535.42 

1 

3d*(a2D)4s- 

csD  -  x5'.  - 

'' 

M 

Mil  II 

1535  66 

6 

3d5(a5' ■  I4s  -  3d44s4p 

bsF  -  tsr" 

14 

Mn  II 

1535.91 

0 

3ds(a2Pi4s  - 

r-5r>  -  xst ' 

U 

Mn  II 

1536.10 

, 

3d*(a4P)4s  -  3d44s(a*D)4p 

asP  -  w5D° 

3-3 

14 

Mn  ii 

!  576.63 

7 

92 

3d5(a*S)4p  -  3ds(a*S)7s 

zsP° - SS 

3-2 

14 

Mr  II 

1 336 .803 

3 

3d5(a4P)4s  -  3d,4s(a,D)4[> 

aSp  .  w5p“ 

2-3 

u 

Mn  II 

1537.070 

1 

3ds(a4F)4s  - 

asF  -  xsG 

5-6 

14 

Mn  II 

1537.56 

2 

3d5(a4P)4f.  -  3d44s(b*D)4p 

b3P  -  t3D° 

2-3 

14 

Mn  II 

1  538.14 

1 

3ds(a4F)4s  - 

asF  -  xsG° 

4-5 

14 

Mn  II 

1538  43 

0 

3d5(a2F)4s  -  3d44s4p 

b3F  -  r3?0 

3-2 

14 

Mn  II 

1  539.24 

3 

3ds(a4P)4-.  -  3d44>(a*D)4p 

a»p .  w5D° 

2-2 

14 

Mn  II 

1  539.33 

5 

92 

3d5(a*S)4p  -  3ds(a*S)7s 

zsP" - 5S 

2-2 

14 

Mn  II 

1539.99 

0 

3ds(a4P)4s  -  3d44s(a*D)4p 

asP  -  w5D° 

I  2 

14 

397 


Mn  II 


Ms  II 


Element 

Wavelenfth 

Interuily  Multiple! 

Configuration 

Term 

r LiiJ 

Reference! 

Mn  II 

1540.47 

0 

3d*(a4F)4s  -  3d*(a*S)5f 

a*F  •  *F’ 

5-5 

14 

Mn  II 

1541.06 

4  92 

3d*(a*S)4p  -  3d‘(a*S)7s 

z*P-  ‘5 

1  -2 

14 

Mn  II 

154?  ..V* 

!  0 

3d‘(a4P)4»  -  3d44s(a*D)4p 

a*P-wsD° 

2-1 

14 

Mn  H 

1542.16 

i  1 

3d‘(a4P)4s  -  3d44s(a*D)4p 

a‘F-  v»*D° 

1-1 

14 

Mn  II 

1542  52 

1  1 

3d*(a4F)4s  - 

a5F  -  x*G° 

3-4 

14 

Mn  II 

1542.98 

0 

3d*(a4P)4s  -  3d44s(b4D)4p 

^P-tT)’ 

2-2 

14 

Ku  II 

1543.28 

0 

3d‘(a4P)4s  -  3d44s(a*D)4p 

a5P  -  w»D° 

1-0 

14 

.An  II 

1545.13 

i  * 

3d‘(a4P)4s  -  3d44s(b4D)4p 

b3P  -  t*D° 

1  -2 

14 

Mn  11 

1546.22 

8 

3d*-3ds(a3D)4p 

a‘D  -  x*F°  ? 

2  2 

14 

Mr.  II 

1546.87 

4 

3d*-3d44s4p 

a'F  -  u3H° 

3-4 

14 

Mn  II 

!>'•!?>  671 

4 

3d*(a*G)4s  -  3d44s4p 

cHj-  s>G° 

1-5 

14 

Mn  II 

1349.25 

0 

3d5(asH)4s  -  3d44s4p 

WH-q3?* 

5-4 

14 

Mn  II 

1550  41 

4 

3d‘(aKJ)4s .  3d44s4p 

cHj - •  G° 

4-4 

14 

Mn  II 

1350.82 

2 

3d‘(a3F)4s  -  3d44s4p 

b'F  -  s*G° 

3-3 

14 

Mn  II 

1552.60 

2 

3d‘(a3G)4s  -  3d44s4p 

cHj  -  s^” 

5-4 

14 

Mn  II 

1553.85 

0 

3ds(a3H)4s  -  3d44s4p 

WH  -  q3F° 

4-3 

14 

Mn  II 

1555.01 

1 

3d‘(aKJ)4s-3d44s4p 

c*G  -  sKJ” 

3-3 

14 

Mn  II 

;  556.94 

2 

3d*(a*F)4s  -  3d44s4p 

b'F-tH}” 

3-3 

14 

Mn  II 

1557.43 

1 

3d*(a4F)4s  -  3d44s4p 

c’F-sKT 

4-5 

14 

Mn  II 

1559.24 

3 

3d‘(aKJ)4s  -  3d44s4p 

c*G  - 

4-4 

!4 

Mn  II 

1561.17 

4 

3d‘(a3G)4s-3d44s4p 

c*G  - 1*0° 

3-3 

14 

Mn  II 

1561.61 

< 

3d‘fa4F)4s-3d*4s4p 

c3F-s3G° 

3-4 

14 

Mn  II 

1562.57 

1 

3d*(a1G)4s  -  3d44s4p 

cHj  -  t’G” 

5-5 

34 

Mn  II 

1563.61 

6 

3d‘(a4F)4s  -  3d44s4p 

c3F-sHj° 

2-3 

14 

Mn  II 

1564.897 

30 

3ds(a4G)4s  -  3d44s(b4D)4p 

a»G  -  saF° 

5-4 

14 

Mn  II 

1566.47 

40 

3dJ(a4G)4s  -  3d44s(a*D)4p 

a*G-w5F‘ 

6-5 

14 

Mn  II 

1567  06 

2 

3d‘(a4G)4s  -  3ri44s(a*D)4p 

a*G  -  w*F° 

5-5 

14 

Mn  II 

1568.51 

20 

3d3(a4G)4s-3d*(b3F)4p 

a*G  -  u’G” 

6-5 

14 

Mn  II 

1569.0ft 

1 

3d*(a4G)4s  -  3d*(b3F)4p 

t*G  -  uKJ” 

5-5 

14 

Mn  II 

1570.05 

7 

3ds(a,H)4s-3d44s4p 

b3H  -  u3H° 

6-6 

14 

Mn  II 

1572.13 

1 

3d‘(a4G)4s  -  3d5(b7F)4p 

a*G  -  uKJ” 

5-4 

14 

Mn  II 

1573  53 

30 

3d5(a4G)4s  -  3d44s(b4D)4p 

a’G  -  s3F° 

4-3 

14 

Mn  II 

1574.276 

6 

3d3(a3H)4s  -  3d44s4p 

b3H  -  u3H° 

5-5 

14 

Mn  II 

1575.642 

40 

3d5(a4G)4s  -  3d44s(a*I7)4p 

a*G  -  w*F‘ 

5-4 

14 

Mn  II 

1575.75 

3 

3d* - 3d44s(b4D)4p 

a3D  -  t3D° 

3  3 

U 

Mn  II 

1575.94 

10 

3ds(a4G)4s  -  3d44s(a*D)4p 

a*G  -  w5F° 

4-4 

14 

Mn  II 

1577.22 

3 

3ds(a3H)4s  -  3d44s4p 

b3H  -  u3H° 

4-4 

14 

Mn  II 

1577.774 

10 

3d*(a3H)4s  -  3d44s(a4H)4p 

b3H  -  x3P 

6-7 

14 

Mn  II 

1578.90 

20 

3ds(a*G)4s  -  3d44s(b4D)4p 

aHJ  -  s3F° 

3-2 

14 

Mn  II 

1581.39 

3 

3d*  -  3d44s(b4D)4p 

a3D  -  t3I)° 

2-2 

14 

Mn  II 

1582.23 

40 

3ds(a4G)4s-  3d44s(a*D)4p 

a*G  -  w5F° 

4-3 

14 

Mn  II 

1582.35 

10 

3d*(a*G)4s  -  3d44s(a*D)4p 

a*G  -  w5F'> 

3-3 

14 

Mn  II 

1584.38 

1 

3d* - 3d44s(b4D)4p 

a3D  -  t3D° 

1  - 1 

14 

Mn  II 

1585.30 

1 

3d*  -  3d44s(b4D)4p 

a3D  -  t3D° 

2-1 

14 

Mn  II 

1587.il 

50 

3ds(a4G)4s  -  3d*(b2F)4p 

a *r  -  x’D° 

3-2 

14 

Mn  II 

1587.15 

7 

3d5(a3H)4s  -  3d44s(a4H)4p 

b3H  x3I° 

5-6 

14 

Mr.  II 

1587.38 

1 

3d*(a4F)4s  -  3d  J4s4p 

c3F  -  q3F° 

4-4 

14 

Mn  II 

1587.46 

15 

3d*(a4G)4s  -  3d44s(a*D)4p 

a:G  -  w5F° 

3-2 

14 

Mn  II 

1589 

1 

3d5(a3H)4s  -  3d44s(a4H)4p 

b3H  -  x3I° 

6-6 

14 

Mn  II 

;590.jo9 

20 

3ds(a4G)4s-3d44s(a*D)4p 

a*G  -  w5F° 

2-1 

14 

Mn  II 

1592.76 

0 

3d*(a4F)4s  -  3d44s4p 

c3F-q3F 

3-3 

14 

Mn  II 

1593.224 

5 

3d5(a2H)4s  -  3d44s(a4H)4p 

b3H  -  x3r 

4-5 

14 

Mn  II 

1593.61 

0 

3d5(a2H)4s  -  3d44s(a4H)<p 

b3H  -  x3r 

5-5 

14 

Mn  II 

1597.18 

2 

3d5(a*G)4s  -  3d44s4p 

c  *a  -  u3h° 

5-6 

14 

Mn  II 

1601.84 

5 

3ds(a3G;4s  -  3d44s4p 

c*G  -  u3H* 

4-5 

14 

Mn  II 

1602.10 

30 

3d3(a4D)4s  -  3d44s(a*D)4p 

b°D  -  wiSD” 

4-4 

14 

Mn  II 

1603.87 

5 

3d5(a4D)4s  -  3d44s(a«D)4p 

bsI>  -  tv5D° 

3-4 

14 

Mn  II 

1604.19 

0 

3d5(asG)4s  -  3d44s4p 

c*G  -  tPH” 

5-5 

14 

Mn  II 

1605.33 

0 

3d*(a3G)4s  -  3d44s4p 

c*G  -  u3H° 

4-4 

14 

Mn  II 

1605.467 

60 

3d* - 3d44s?b4D)4p 

b*G  -  s3F° 

5-4 

14 

Mn  II 

1607.37 

2 

3d«-  3d5(baF)4p 

a3P  -  u3D° 

2-3 

14 

Mn  II 

1607.67 

5 

3d*(a4D)4s  -  3d44s(,"‘D)4p 

b»D  -  w*D° 

4-3 

14 

Mn  II 

1609.50 

3C 

3d3(a4D)4s  -  3d44s(a*D)4p 

b*D  -  w*D° 

2-3 

14 

Mn  II 

1611.61 

5 

3d5(a4D)4s  -  3d44s(a*D)4p 

o’D  -  w*D° 

1-2 

14 

Mn  II 

1612  15 

10 

3d*(a4D)4s  -  3d44s(a*0)4p 

b*D  -  w*D° 

3-2 

14 

398 


Mn  II 


Mn  II 


F  lenient 

Wavelenfth 

Intensity 

Multiple! 

Cooficunboo 

Term 

}-) 

References 

Mn  II 

1711.83 

100 

3d*-3d‘(a*G)4p 

a’H  -  v*G° 

5-4 

14 

Mn  II 

1714.38 

100 

3d44s’  -  3d*(a*S)6f 

c*D  -  *F 

4-5 

14 

Mn  II 

1715.25 

1 

3d*  -  3d*(a*G)4p 

a’H  -  v*G° 

4-4 

14 

Mn  II 

1715.69 

10 

3d*  -  3d*(b*F)4p 

a’F  -  t’F 

4-4 

14 

Mn  II 

1715.98 

12 

3d44s*  -  3d*4s(b*D)4p 

c*D  -  s’F 

3-4 

14 

Mn  II 

1716.14 

12 

3d44s*-  3d44s(b4D)4p 

c'D  -  s’F 

3-3 

14 

Mn  II 

1716.78 

80 

3d*  -  3d*(a*G)4p 

a’H  -  y'HJ 

6-5 

14 

Mn  II 

1718.56 

2 

3d‘(a*G)4s  -  3d‘(a*F)4p 

a*G  -  v’F 

5-4 

14 

Mn  II 

1718.79 

15 

3d‘(a4D)4j  -  3d44s(a*D)4p 

b’D-w’F 

3-4 

14 

Mn  II 

1725.29 

15 

3d*4s*-  3d44s(b*D)4p 

c’D-s’F 

4-5 

14 

Mn  II 

1725.441 

20 

3d‘(a4P)4s  -  3d’(a’S)4p 

b’P - v*P 

2-2 

14 

Mn  II 

1725.61 

10 

3d*4s*  -  3d44s(b*D)4p 

c’D  -  s’F 

4-4 

14 

Mn  II 

1726.29 

10 

3d‘(a4D)4s  -  3d*4s(a*D)4p 

b*D  -  w*F 

2-3 

14 

Mn  II 

1726.47 

200 

li 

3d*  -  3d*(a4D)4p 

a*D  -  y*D° 

4-3 

14 

Mn  II 

1726.81 

30 

3d*  -  3d*(b*F)4p 

a’F  -  t’F° 

3-3 

14 

Mn  II 

1728.12 

1 

3d5(a4P)4s  -  3d‘(a’S)4p 

b’P  -  v’F 

1-2 

14 

Mn  II 

1729.57 

5 

3d*  -  3d*4s(a*D)4p 

a’P  _  V«P° 

EdI 

14 

Mn  II 

1731.36 

40 

3d*(b*F)4s  -  3d44s4p 

d’F  -  r*F 

4-4 

14 

Mn  II 

1731.73 

0 

3d5(a*D)4s  -  3d*4s(a*D)4p 

b’D  -  w5F 

1  2 

14 

Mn  II 

1732.702 

300 

13 

3d*  -  3d*(a*D)4p 

a‘D  -  y*D° 

3-2 

14 

Mn  II 

1733.55 

500 

13 

3d*  -  3d5(a4D)4p 

a*D  -  y*D° 

■4-4 

14 

Mn  II 

1733.87 

30 

3d*  -  3d’(a’H)4p 

a’H  -  w’H" 

6-6 

14 

Mn  II 

1734.49 

400 

13 

3d*  -  3d’(a4D)4p 

a5D  -  y*D° 

3-3 

14 

Mn  II 

1734.72 

30 

3d’(b*F)4s  -  3d44s4p 

d’F  -  r>F 

3-3 

14 

Mn  II 

1737.43 

5 

3d5(a4P)4s  -  3d*4s(b*D)4p 

b’P  -  w’F 

1-2 

14 

Mn  II 

1737.929 

300 

13 

3d*  -  3d5(a4D)4p 

a5D  -  y*D° 

2-1 

14 

Mn  II 

1738  347 

100 

13 

3d*  -  3d*(a4D)4p 

a*D  -  y*D° 

2-2 

14 

Mn  II 

1738.51 

10 

3d*(b*F)4s  -  3d44s4p 

d’F  -  r>F 

2-2 

14 

Mn  II 

200 

!3 

3d*  -  3d’(a*D)4p 

a’D  -  y’D° 

2-3 

14 

Mn  II 

1741.50 

40 

13 

3d*  -  3d*(a*D)4p 

a’D  -  y*D° 

1  -0 

14 

Mn  II 

1 741 .65 

50 

13 

3d*  -  3d*(a*D)4p 

a*D  -  y*D° 

3-4 

14 

Mn  II 

200 

13 

3d*  -  3d*(a*D)4p 

a*D  -  y’D° 

1  -2 

14 

Mn  II 

1743.347 

100 

13 

3d*  -  3d5(a4D)4p 

a5D  -  y*D° 

Ifll 

14 

Mn  II 

1744.54 

2 

91 

3d*(a‘S)4p  -  3d*(a*S)5d 

z*P°  -  *D 

3-2 

14 

Mn  II 

1 744.69 

20 

3d*-3d’(a*H)4p 

a*H  -  w*H° 

5-5 

14 

Mn  II 

1744.86 

10 

91 

3d*(a*S)4p  -  3d’(a*S)5d 

z*P° - *D 

3-4 

14 

Mn  II 

1746.99 

10 

3d*(a*D)4s  -  3d44s(b4D)4p 

b*D  -  s*F° 

3-4 

14 

Mn  >1 

1747.92 

?h 

91 

3d’(a*S)4p  -  3d*(a*S)'id 

z*F-*D 

2-1 

14 

Mn  II 

1747.995 

2h 

91 

3d‘(a*S)4p  -  3d‘(a*S) Sd 

z*P° - *D 

2-2 

14 

Mn  II 

1748.13 

lOh 

91 

3d*(a*S)4p  -  3d5(a*S)5d 

z5P°  -  ‘D 

2-3 

14 

Mn  II 

1749.93 

40 

3d*  -  3d’(a’H)4p 

a*H  -  w’H" 

4-4 

14 

Mn  II 

1750.18 

8h 

91 

3d!(a*S)4p  -  3d*(a*S)5d 

z*F-*D 

1-2 

14 

Mn  II 

1751.60 

20b 

3d*(a*P)4s  -  3d*4s(b*D)4p 

b*P  -  w*P° 

2-1 

14 

Mn  II 

1752.40 

8 

3d*  -  3d*(a*D)4p 

a*D  x»P° 

4-3 

14 

Mn  Ii 

1752.92 

0 

3d*(a*P)4s  -  3d’(a‘S)5p 

a*P  -  w*P° 

3-2 

14 

Mn  II 

1754.12 

1 

3d*(a*P)4s  -  3d5(a*S)5p 

a5P  -  w*P° 

3-3 

14 

Mn  II 

1754.34 

5 

3d*(a4P)4s  -  3d44s(b*D)4p 

b’P  -  w’P° 

1-1 

14 

Mn  II 

1754.65 

0 

3ds(a*D)4s  -  3d*4s(b*D)4p 

b’D  -  s’F° 

3-3 

14 

Mn  II 

1754.81 

8 

3d5(a4D)4s  -  3d44s(b*D)4p 

b’D  -  s’F° 

2-3 

S4 

Mn  II 

1755.04 

0 

3ds(a*P)4s  -  3d*(a*S)5p 

a*P  -  w*P° 

2-3 

14 

Mn  II 

1756.30 

10 

3d*(a*P)4s  -  3d*4s(b4D)4p 

b’P  -  w’P° 

0-1 

14 

Mn  II 

1756.80 

1 

3d*  -  3d5(a2G)4p 

a’H  -  u’F” 

4-3 

14 

Mn  II 

2 

3d*  -  3d5(aJG)4p 

a’H  -  u’F0 

5-4 

14 

Mn  II 

1760.678 

100 

3d*  -  3d*(a*D)4p 

a’D  -  x5P° 

3-3 

14 

Mn  II 

1760.% 

5 

3d*(a*D)4s  -  3d44s(b*D)4p 

b’D  -  s’F° 

1  -2 

14 

Mn  II 

1762.75 

10 

3d*  -  3d5(a*D)4p 

a’D  -  x’P° 

3-2 

14 

Mn  II 

1763  94 

15 

3d*(a4P)4s  -  3d44s(b*D)4p 

b’P  -  w’P° 

■  HiH 

14 

Mn  II 

1765.502 

100 

3d’(a*D)4s  -  3d*4s(a*D)4p 

b’D  -  v’F 

4-3 

I< 

Mn  II 

1766.50 

50 

3d*  -  3d6(a*D)4p 

a’D  -  x’P" 

2-3 

14 

Mn  II 

1767.67 

60 

3ds(a*D)4s  •  3d44s(a*D)4p 

b’D  -  v»P° 

3-3 

14 

Mn  II 

1768.5% 

80 

3d*  -  3d’(a4D)4p 

a’D  -  x’P0 

2-2 

14 

Mn  11 

1769.08 

8 

3d*  -  3d’(b’D)4p 

a'F  -  w'D° 

3-2 

14 

Mn  II 

1770.444 

10 

3da  -  3d*(a*D)4p 

a’D  -  x*P° 

2-1 

14 

Mn  II 

1772.00 

2 

3d*  -  3d*(a*F)4p 

a’P  -  v’D° 

2-3 

14 

Mn  II 

1772.35 

30 

3d*  -  3d*(a*D)4p 

a’D  -  x‘P° 

1  -2 

14 

400 


Mn  II 


Mn  II 


Fleicenl 

Wavelength 

L— 

Intensity 

Mulliplcl 

Configuration 

Term 

J  -  J 

Reference? 

Mn  U 

1772.45 

5 

3d*  -  3d’<a4P)4p 

a*D  -  z’D" 

4-3 

14 

Mr.  II 

1773  70 

2 

3d*  -  3d*(a*S)4p 

a’D  -  v’P 

3-2 

14 

Mn  II 

1774.21 

50 

3d*  -  3d’(a4D)4p 

a’D  -  x‘P 

I  - 1 

14 

Mn  II 

1774  75 

15 

3d*  -  3d’(a’H)4p 

a*H  -  y‘I 

6-6 

14 

Mn  II 

1775.21 

50d 

3d*  -  3d’(a4I))4p 

a’D  -  y*F° 

4-5 

14 

Mn  II 

1775.52 

0 

3d*  -  3d’<a4FUp 

a’P-  v’D” 

2-2 

14 

Mn  II 

1775.69 

6 

3d44s’  - 

c*D  -  s’P* 

0-1 

14 

Mn  II 

1776.06 

20 

3d*  -  3d’(a4D)4p 

a*I)  -  x’P 

0-1 

14 

Mn  II 

1777  23 

0 

3d*  -  3d’(b*F)4p 

b*G  -  u’G° 

4-4 

I* 

Mn  II 

1778  0! 

10 

3d5(a4D)4s-  3d44s(a*I))4p 

b’D  -  v’P” 

1  -2 

14 

Mn  II 

1778  09 

6 

3d44s*  - 

c*D  s’P" 

1  -2 

14 

Mn  II 

1778.59 

20 

100 

3d44s* - 

c*D  -  s’P" 

1  - 1 

14 

Mn  II 

1778.692 

100 

3d’(a4D)4s  -  3d44s(a*D)4p 

h*D  -  v’P” 

3-2 

14 

Mn  II 

1779  308 

20 

3d*  *  3d44s4p 

e’F  -  r*F° 

2-2 

14 

Mn  II 

1779.59 

' 

3d*  -  3d5(a2F)4p 

a»P-ylF° 

2-3 

14 

Mn  II 

1780  25 

8 

3d*  -  3d’<a4D)4p 

a*D  -  y’F” 

4-4 

14 

Mn  II 

1781.82 

1 

3d44s* - 

c’D  t’F° 

1  -2 

14 

Mn  II 

1781.93 

1 

3d* - 3d44s4p 

c*F  -  r*Fc 

3-2 

14 

Mn  II 

1 782 .626 

8 

3d*  -  3d’(a*G)4p 

a*F  -  u*F° 

2-2 

14 

Mn  II 

1783.06 

1 

3d*  -  3d’(a4F)4p 

a*P  -  v*F° 

2-3 

14 

Mn  II 

1783.18 

0 

3d*  4s*- 

c*D  -  t*F° 

1  - 1 

14 

Mn  II 

1783.38 

2 

3d* - 3d,4s(b*D)4p 

a*l)  -  wJP° 

2-2 

14 

Mn  II 

1783.51 

15 

3d*  -  3d44s(b4D)4p 

a*n  -  w*P° 

3-2 

I* 

Mn  II 

1783.63 

10 

3d*  -  3d*(a*G)4p 

a*F  -  u*F° 

4-4 

14 

Mn  II 

1783.72 

20 

100 

3d44s* - 

c*I)  -  s*P” 

2-2 

14 

Mn  ’I 

1783.94 

10 

3d*  -  3d*(a*Ci)4p 

a’F  -  u’F° 

3-3 

14 

Mn  II 

1784.24 

15 

100 

3d* 4s*- 

c*D  -  s*P° 

2-1 

14 

Mn  II 

1784  46 

10 

3d6  -  3d’(a4P)4p 

a*I)  -  z*ir 

1  -2 

14 

Mn  II 

1785.032 

20 

3d’(a4D)4s  -  3d*4s(a6D)4p 

h*I)  -  v*P 

0-1 

14 

Mn  II 

1785.31 

Ih 

3d6-  3d*(b*F)4p 

b*G  -  u*G° 

3-3 

14 

Mn  II 

1785  618 

20 

3d’(a4D)  is  -  3d44s(a6D)4p 

b*I)  v*P 

1  -1 

14 

Mn  II 

1785.73 

1 

3d44s2 - 

c*D  -  t5F° 

2-3 

14 

Mn  II 

1786.31 

20 

3d’(a4D)4s  -  3d44s(a6D)4p 

h*D  -  v*P 

2-1 

14 

Mn  II 

1786.86 

10 

3d6  -  3d*(a*P)4p 

a*F>  -  z’I)“ 

2-3 

14 

Mr  II 

1786.97 

3 

3d’(b*F)4s  3d*4s4p 

c'F-u’H” 

3-4 

14 

Mn  II 

1787.23 

2 

3d*  -  3d5(a*G)sp 

a*I)  -  z’G 0 

3-4 

14 

Mn  II 

1787  36 

3 

3d’(a4G)4s  -  3d*(a*G)4p 

a’G  -  v3G° 

5-4 

14 

Mn  II 

1787.48 

2 

3d44s* - 

c*l)  -  t*F 

2-2 

14 

Mn  Ii 

1788  43 

aOh 

3d5(a4Ci)4s  -  3d3(asG)4p 

a’G  -  v3G° 

5-5 

14 

Mn  II 

1788.786 

40h 

3d*  -  3d’(a4D)4p 

a*D  -  y*F° 

3-4 

14 

Mn  II 

1789.63 

8 

3d5(a*G)4s  -  3d*(a*G)4p 

a’G  -  v’G‘ 

4-3 

14 

Mn  II 

1790.60 

80 

3d5(a4Ci)4s  -  3d5(a2(i)4p 

a’G  -  v’G  ° 

4-4 

14 

Mn  II 

1 790  79 

20 

100 

3d*4s* - 

c*I)  -  s*P” 

3-  3 

14 

Mn  II 

1791.54 

1 

3d*(a4G)4s  -  3d’(a*G)4p 

a’G  -  v’G" 

3-4 

14 

Mn  II 

1791.67 

2 

3d*(a4G)4s  -  3d’(a*G)4p 

a’G -v’G" 

4-5 

14 

Mn  II 

1791  88 

25 

100 

3d44s* - 

c*I)  -  s’P" 

3-2 

14 

Mn  II 

1792.52 

0 

3d4  4s*- 

c’O  -  t’F° 

3-4 

14 

Mn  II 

1793.753 

30 

3d*  -  3d*(a4D)4p 

a-’D  -  y’F° 

3-3 

14 

Mn  II 

1793.89 

1 

3d44s* - 

c’D  -  t*F° 

3-3 

14 

Mn  II 

1797.35 

2 

3d6  -  3d’(a4D)4p 

a*I3  -  y5F” 

3-2 

14 

Mn  II 

1797.76 

20 

3d*(a4G)4s  -  3d5(a*G)4p 

a’G  -y'H” 

5-5 

'4 

Mn  II 

1799,81 

40 

3d6  -  3d*(a4I))4p 

a5I)  y’I;” 

2-3 

14 

Mn  II 

1800.959 

2 

3d6  - 

c’P  - u5F”  * 

2-3 

14 

Mn  II 

1801  04 

1 

3d5(a4Ci)4s  -  3d5(a2G)4p 

a’G -y'H” 

4-5 

14 

Mn  II 

1801 .23 

10 

3d6  -  3d44s(h4D)4p 

a’D  -  w’P” 

2-1 

14 

Mn  II 

1801.27 

50 

100 

3<l44s*  - 

c’D  -  s’P” 

4-3 

14 

Mn  II 

1801  63 

8 

3d6  -  3d’(a4F)4p 

a’P-v’D" 

1-2 

14 

Mn  II 

1803.00 

10 

3d44s* - 

c»D-t*F° 

4-5 

14 

Mn  II 

Mn  II 

1803.43 

1804  446 

20 

3d6  -  3ds(a4D)4p 

3d44s* - 

a5I3  -  v’F° 
c’D  t’F°  ? 

2-2 

4-3 

14 

C’20,l4 

Mn  II 

1807.34 

30 

3d6  -  3d’(a4D)4p 

a’D  -  y’F° 

1  2 

14 

Mn  II 

1808  72 

40 

3d6  -  3d5(a*H)4p 

a’H  -  y’l” 

6-7 

14 

Mn  II 

1808.96 

40 

3d6- 3d*(b*F)4p 

a’G  -  w'F” 

4  •  3 

14 

Mn  II 

1809.43 

30 

3d6-  3d*(a’F)4p 

a’H-y'F” 

4  -  3 

14 

Mn  II 

1809  97 

30 

3d6  -  3d*(a4I))4p 

a’D  -  y’F° 

i  - 1 

14 

H  He  l.i  Be  B  C  N  0  F  Nc  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 


401 


Mn  II 


Mn  II 


Element 

Wivelenftfc 

[nleutily 

Multiplcl 

Conf  ifun  lion 

Tenn 

J  -  J 

R 

Mn  II 

1810.12 

2 

3d*  -  3d44s(b4D)4p 

a*D  •  w*P’ 

1  -0 

U 

Mn  II 

1811.89 

10 

3d*  -  3d‘(a4D)4p 

a*D  -  y‘F* 

0-1 

14 

Mn  II 

1812.04 

2 

3u3  -  3d‘(a4F)4p 

a*P  -  v*D" 

0- 1 

14 

Mn  II 

1813.03 

10 

3d*-  3d*(a4F)4p 

aaH  -  v*F’ 

4-3 

u 

Mn  II 

1813.283 

8 

99 

3d44s3-3d44s(b4D)4p 

•:*D  -  u*D’ 

0- 1 

i* 

Mn  II 

1813  866 

30 

99 

3d4 4s*  -  3d44s(b4D)4p 

c»r>-u*D 

:  -2 

14 

Mn  II 

1814.47 

25 

3d*  -  3d*(a3H)4p 

a*H  -  y*I° 

6-6 

14 

Mn  II 

1815.24 

40 

99 

<d44s3-3d44s(b4D)4p 

c‘D-u‘D* 

2-3 

14 

Mn  II 

1815  57 

5h 

3d‘(a4D)4s-3d44s(a*D)4p 

b’D  -  w*D° 

3-2 

14 

Mn  II 

1816.284 

25 

99 

3d44s*  -  3d44s(b4D)4p 

c*D  -  u*D' 

3-4 

14 

Mn  II 

1816.52 

25 

3d*(a*G)4s  -  3ds(a3H)4p 

aH)  -  w»H 

5-6 

U 

Mn  II 

1816.87 

10 

90 

3d5(a*S)4p  -  3ds(a*S)6s 

z*P‘ -  *S 

3-2 

U 

Mn  II 

1816.91 

10 

3d*  -  3d*(b*F)4p 

b*G  -  t*F° 

5-4 

U 

Mn  II 

1817.53 

15Gd 

99 

3d*  -  3d*(a’H)4p 

a*H  -  w*G° 

6-5 

14 

Mn  II 

1818.38 

100 

3d*  -  3d*(a*H)4p 

a*H  -  w*G" 

5-4 

14 

Mn  II 

1819.62 

15 

3d*  -  3ds(a’H)4p 

a*H  -  y3I° 

5-6 

14 

Mn  II 

1819.75 

9 

99 

3d44s*  -  3d44s(b4D)4p 

c‘D  -  u5D° 

2-2 

14 

Mn  II 

1820.22 

50 

3d*  -  3d*(a3H)4p 

4-3 

U 

Mn  II 

1820.65 

9 

90 

3d5(u*S)4p  -  3d5(a*S)6s 

z»P“-‘S 

2-2 

14 

Mn  II 

1822.213 

30 

99 

3d44s*-3d«4s(b4D)4p 

c5D  -  u5P° 

2-1 

U 

Mn  II 

1822.71 

1C 

3d*  -  3ds(a’H)4p 

a3H  -  w^” 

5-5 

14 

Mn  II 

1823  06 

8 

90 

3ds(a*S)4p  -  3d5(a*S)6s 

z3P° -  *S 

1  -2 

14 

Mn  II 

1823.22 

1 

3ds(a4G)4s  -  3d5(a3H)4p 

a’G  -  w*H" 

5-5 

U 

Mn  II 

1823.69 

30 

99 

3d44s*  -  3d44s(b4D)4p 

c*D  -  u5D° 

3-3 

14 

Mn  II 

1825.22 

3 

3d*  -  3d5(a4F)4p 

a3F  -  v3D° 

4-3 

14 

Mn  II 

1826.59 

20 

3ds(a4G)4s-3ds(aJH)4p 

a3G  -  w3H° 

4-5 

u 

Mn  II 

1827.076 

100 

99 

3d44s’  -  3d44s(b‘D)4p 

c5D  -  j*D° 

4-4 

14 

Mn  II 

1828  251 

10 

99 

3d44s3-  3d44s(b4D)4p 

c5D  -  u5D° 

3-2 

14 

Mn  II 

1829  43 

60 

3d5(a4G)4s  -  3d5(a3H )4p 

a3G  -  w3H° 

3-4 

14 

Mn  II 

1829.75 

20 

3d*  -  3d5(a*H)4p 

a3H  -  y3I° 

4-5 

14 

Mn  II 

1830  15 

10 

3d*  -  3d3(a4F)4p 

a3F  -  v’D° 

3-3 

14 

Mn  II 

1831  05 

lOh 

3ds(a4F)4s  -  3d5(a‘S)4f 

a5F  -  5F° 

2-3 

14 

Mn  II 

1831.66 

40 

3d5(a4G)4s  -  3d5(a4F)4p 

a5G  -  y5G“ 

6-6 

14 

Mn  II 

1832.19 

50 

3ds(a4G)4s  -  3d5(a2G)4p 

a3G  -  u3F° 

3-2 

14 

Mn  II 

1832.47 

1 

3ds(a4G)4s  -  3d5(a4F)4p 

a3G  -  y5G° 

5-6 

14 

Mn  II 

1833.30 

20 

3d5(a4G)4s  -  3ds(a4F)4p 

a5G  -  y5G° 

5-5 

14 

Mn  II 

1833.47 

1 

3d6  -  3d5(a4F)4p 

p’F  -  v3D° 

2-3 

14 

Mn  II 

1833.91 

15 

3d6  3d5(a4F)4p 

a3P  v3D° 

3-2 

14 

Mn  II 

1834.47 

15 

3ds(a4G14<>  -  3d5(a’F)4p 

a3G  -  y3G° 

3-4 

14 

Mn  II 

1834.57 

30 

3d44s3 - 3d44s(b4D)4p 

c3D  -  u5D;’ 

4-3 

14 

Mn  II 

1835.91 

100 

3ds(a4G)4s  -  3d5(a4F'i4p 

a5G  -  x5F° 

4-3 

14 

Mn  II 

1836.508 

50 

3d6  -  3ds(a4P;4p 

a5D  -  z3P° 

3-2 

14 

Mn  II 

1836.92 

20 

3U5(a4G)4s-3ds(a2G»4p 

a3G - u3F° 

3-3 

14 

Mn  II 

1837.13 

80 

3d5(a4G)4s  -  3d5(a2G)4p 

a3G  -  u3F° 

5-4 

14 

Mn  II 

1837.25 

2 

3d*  -  3ds(a4F)4p 

a3F  -  v3D° 

2-2 

14 

Mn  II 

1837.48 

60 

3d5(a4D)4s  -  3d5(a2S)4p 

b3D  -  v3P° 

3-2 

14 

Mn  II 

1837.65 

10 

3d5(a4D)4s  -  3d5(a3S)4p 

b3D - v3P° 

2-2 

14 

Mn  II 

1837.86 

1 

3ds(a4G)4s  -  3d5(a4F)4p 

a3G  -  x5F° 

4-4 

14 

Mn  II 

1838.05 

10 

98 

3d44s3 - 

c5D  -  v!D° 

1  2 

14 

Mn  II 

1838.25 

2 

3d«-3ds(a*F)4p 

a3r  -  y 1 F° 

3-3 

14 

Mn  II 

1838  604 

30 

98 

3d44s* - 

c5D  v5D° 

0-1 

14 

Mn  II 

1839.59 

15 

98 

3d44s* - 

c3I)  v5D° 

2-3 

14 

Mn  II 

1840  29 

100 

3d5(a4G)4s  -  3d5(a4F)4p 

a5G  -  x5F° 

6-5 

14 

>  Mn  II 

1840.45 

2h 

3ds  -  3d5(a2G)4p 

b3G  -  v3G° 

5-4 

14 

Mn  II 

1840.56 

3h 

3ds(a4G)4s  -  3ds(a2G)4p 

a3G  -  u3F° 

4-4 

14 

Mn  II 

1840.91 

5 

3d6  -  3d5(a3S)4p 

a’S  -  y‘P° 

0-1 

14 

Mn  II 

1841 .12 

30 

3d5(a4G)4s  -  3d5(a4F)4p 

a5G  -  x5F° 

5-5 

14 

Mn  II 

184!  33 

10 

3d5(a3F)4s - 3d5(b:D)4p 

b'F  -  w’D° 

3-2 

14 

Mn  II 

1841.61 

40 

3d*  -  3d5(a*G)4p 

b3G  v3G“ 

5-5 

14 

|  Mn  II 

1841.72 

3 

98 

3d44s3 - 

c5D  -  v5D° 

!  - 1 

;4 

i  Mn  II 

1841  947 

100 

3ds - 3d5(a4F)4p 

a3F  -  v3F’ 

3-3 

14 

|  Mn  II 

1842.33 

10 

3ds(a4G)4s  -  3ds(a4F)4p 

a5G  -  y5G° 

4-4 

14 

k  Mn  II 

1842.49 

1 

3ds(a4G)4s  -  3d5(a4F)4p 

a5G  -  y6G° 

3-4 

14 

J  Mn  II 

1842.863 

50 

3d* - 3d5(a4P)4p 

a5D  -  z3P° 

2-2 

14 

h  Mn  II 

1843  117 

20 

3o*  -  3ds(a4P)4p 

a5D  -  z3P° 

0-1 

14 

402 


Mn  II 


Mn  II 


Element 

Wavelength 

Intensity 

Multiple! 

fool  igora^on 

Term 

j-j 

References 

Mn  II 

1 843.505 

100 

3d*  -  3d*(a*F)4p 

a*F-v*F 

4-4 

14 

Mn  II 

1843  78 

1 

98 

3d  ><s*  - 

c‘D  v*D" 

3  4 

14 

Mn  II 

1843  94 

20 

3d*  -  3d*(bV)4p 

a*D  -  u*D" 

3-3 

14 

Mn  II 

1844.027 

6 

m 

3d44x* - 

c*D  -  v*D* 

? 

2-2 

C20.I4 

Mn  II 

1844.086 

50 

3d*  -  3d*(a*F)4p 

a*F  -  v»F 

2-2 

14 

Mn  II 

1844.794 

20 

14 

Mn  II 

1845  29 

30 

3d5(a*G)4s  -  3d*(a*F)4p 

a*G  y*G' 

3-3 

14 

Mn  II 

1845.51 

40 

3d‘U*P)4s  -  3d“4j(a*I))4p 

b*P  -  w5F 

2-1 

14 

Mn  II 

1846  66 

10 

3d*  -  3d‘(a*G)4p 

b*G  -  v*G 

4-5 

14 

Mn  II 

1846  78 

4 

3d4 4s* - 

c*F»  -  u*P 

0-1 

14 

Mn  II 

1846.93 

10 

3d*  -  3d*(a*P)4p 

a‘D  -  z*F 

1 

1-2 

14 

Mn  II 

1847.73 

150 

3d*  -  3d‘(a*G)4p 

a*H  -  x*H* 

6-6 

14 

Mn  II 

;848.16 

10 

97 

3d4 4s*- 

c*D  -  u‘F 

1-2 

14 

Mn  II 

1848.26 

40 

98 

3d*4s* - 

c*D  -  v*D° 

3-3 

14 

Mn  II 

1848.52 

2 

3d*  -  3d*(a4F)4p 

a*F  -  v*F 

3-4 

14 

Mn  II 

1849.94 

3 

97 

3d44i*  - 

c*D-u*F 

1  - 1 

14 

Mn  II 

1850.00 

20 

3d5(a4D)4s  -  3d*(a*S)4p 

b*D  -  v*P 

2-1 

14 

Mn  II 

1850.43 

3 

3d‘(a4D)4s  -  3d5(a*S)4p 

b*D  -  v*F 

1  -I 

14 

Mn  II 

1850.60 

1 

% 

3d44s£ - 

c‘D  -  t*F 

1  -2 

14 

Mn  II 

1850.88 

100 

3d*  -  3d5(a*H)4p 

a*F  -  w*G“ 

4-5 

14 

Mn  II 

1851.44 

60 

3d*-3d5(a*H)4p 

a*F  -  w*G° 

3-4 

14 

Mn  II 

1851.61 

10b 

97 

3d4 4s* - 

c*D  -  u5P 

2-3 

14 

Mn  II 

1851.61 

10b 

% 

3d44s*  - 

c*D  t5P 

3-3 

14 

Mn  II 

1852.11 

10 

3d5(b*F)4s  -  3d*4s(b4D)4p 

d*F  -  v*F 

7 

2-2 

14 

Mn  II 

1852.78 

60 

98 

3d44s* - 

c*D  -  v5D° 

3-2 

14 

Mn  II 

1853.05 

2 

3d“-  3d5(a*G)4p 

a*H  -  x*H° 

5-6 

14 

Mn  II 

1853.272 

300 

12 

3d*  -  3d5(a*P)4p 

a5D-y5F 

4-3 

14 

Mn  II 

1854.24 

2 

97 

3d4 4s* - 

c5D  -  u5F° 

2-2 

14 

Mn  II 

1854.89 

40 

98 

3d44s* - 

c5D  -  v5D° 

4-4 

14 

Mn  II 

1855.14 

8 

3d*-3d5(a*G)4p 

a*H  -  x*H” 

6-5 

14 

Mn  II 

1855.54 

8 

3d5(a*D)4s  -  3d5(a*S)4p 

b*D  v*P 

1-0 

14 

Mn  II 

1855.947 

5h 

% 

3d44s* - 

csD  -  t5P° 

0-1 

14 

Mn  II 

1856.70 

12 

% 

3d44«' - 

c5D  -  t5P° 

2-2 

14 

Mn  II 

1857.01 

30h 

3d44s* 

c5D  -  u5F° 

3-4 

14 

Mn  II 

1857.923 

200 

12 

3d5  3d5(a*P)4p 

a5D  -  y5P° 

3-2 

14 

Mn  II 

1859.11 

10b 

% 

3d*4s2 - 

c5D  -  t5P° 

1-1 

14 

Mn  II 

1859.44 

8 

3d44s2 - 

c5D  -  v6D° 

4-3 

14 

Mn  II 

1860.42 

3 

97 

3d44s2  - 

c5D  -  u5F° 

3-3 

14 

Mn  II 

1860.51 

100 

3d*  -  3d!(a*ti)4p 

aaH  -  x*H° 

5-5 

14 

Mn  Ii 

1861.44 

1 

3d5(a*G)4s  -  :ds(a2H}4p 

a*G  -  y'P 

5-6 

14 

Mn  II 

1861.667 

100 

12 

3d*  -  3ds(a*P)4p 

a5D  -  ysP° 

2-1 

14 

Mn  II 

1862.515 

80 

12 

3d*  -  3d5(a*P)4p 

a5D  -  y5P° 

3-3 

14 

Mn  II 

1862.80 

20h 

% 

3d4 4s* - 

c5D  -  t5P° 

4-3 

14 

Mn  II 

1863.48 

20 

3d5(a4D)4s  -  3d5  a*G)4p 

b5D  -  y’-G° 

? 

4-4 

14 

Mn  II 

1864  400 

80 

12 

3d*-3d5U*P)4p 

a5D - y5P° 

2-2 

14 

’  in  11 

1864.615 

40 

97 

3d44s* - 

c5D  -  u5F° 

4-5 

14 

Mn  II 

1865.16 

5 

3d*  -  3<i5(a2K)4p 

a'G-w'G4 

4-4 

14 

Mn  II 

1865.30 

2h 

% 

3d44s2 - 

c5D  -  t5P° 

2-1 

14 

Mn  II 

1865.52 

lOh 

96 

3d44s2 - 

c5D  -  t5P° 

3-2 

14 

Mn  II 

1865.832 

150 

12 

3d*  -  3d5(a4P)4p 

a5D  -  y5P° 

1-1 

14 

Mn  II 

1866.25 

1 

3d5  -  3d5(a2D)4p 

a*P-  z'P° 

1-1 

14 

Mn  II 

1867.880 

80 

12 

3d*  -  3d5(a4P)4p 

a5D  -  y5P° 

0-1 

14 

Mn  II 

>863  :3 

0 

97 

3d44s*  - 

c5D  -  u5F° 

4-4 

14 

Mn  II 

186b. 53 

23 

12 

3d«-  3d5(a4P)4p 

a5D  -  y5Pa 

1-2 

14 

Mn 

1868.78 

40 

3d*-3d5(a*G)4p 

a*H  -  x*H° 

4-4 

14 

Mn  II 

1869.03 

15 

12 

3d5  -  3d5(a4P)4p 

a5D  -  y5P° 

2-3 

14 

Mn  II 

1869.55 

1 

3d5(a4P)4s  -  3d*4s(a5D)4p 

a5P  -  v2P" 

7 

3-3 

14 

Mn  II 

1871.39 

20 

3d5  -  3<i5(a2H)4p 

b*G  -  w*Ha 

5-6 

14 

Mn  II 

1873.07 

40 

3d*  -  3d5(a4F)4p 

a*H  -  x3G° 

6-5 

14 

Mn  II 

1875.59 

30 

3d*  -  3d5(a4G)4p 

a5D  -  z3H° 

3-4 

14 

Mn  II 

1876.11 

1 

3d5(a4G)4s  -  3d5(a*G)4p 

a*G  -  y'G° 

5-4 

14 

Mn  II 

1877  16 

30 

3d«-3d*(a4G)4p 

a5D  -  z*F° 

3-4 

14 

Mn  II 

1878  52 

3h 

3d5  -  3d5(a4F)4p 

a*H  -  x*G° 

5-5 

14 

Mn  II 

1879.09 

5 

3d*  -  3d5(a4G)4p 

a5D  -  z*F° 

3  3 

14 

Mn  II 

1879  66 

' 

3d*  -  3d5(a2F)4p 

a*P  -  w*D° 

2-2 

14 
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affl.«u«jwaftiiitiintiaaiW8B 


Mn  il 


Mn  II 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


Mn  II 
Mn  I! 
Mn  II 
Mn  II 
Mn  II 


.879  85 
1881  90 
1883.78 
1883.98 
1885.05 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


Mn  II 
Mn  II 
Mn  'I 
Mn  II 
Mn  II 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


1885  70 
1887.31 

1887.87 
1889  05 

1889.88 


1890.17 

1891.18 
1891 .55 
1892.02 
1892.40 


Mn  II 
Mn  II 
Mn  II 
Mn  II 
Mn  II 


1893  288 

1893.49 

1893.70 

1894.19 

1897.06 


1897.48 
1898.12 
1898  64 
1899.51 
1902.04 


1902.948 
1906.37 
1907.49 
1907  84C 
1908.47 


1908.54 
1908.91 
I  1909.830 
1911.4! 
1911.76 


1912.15 

1912% 

1913.73 

1914.68 

1915.10 


1915.21 

1916.34 

1916.71 

1917.38 

1917.61 


1918.643 
1918.909 
1919  639 
1920.03 
1920.95 


40 

30 

10 

10 

I 


20 

2 

10 

20 

8 


SO 

30 

50 

0 

20 


100 

30 

30 

10 

10 


500 

2<j 

20 

200 

20 


20 

100 

60 

300 

2h 


I 

30 

20 

200d 

1000 


20 

0 

30 

3 

100 


200 

30 

300 

100 

2 


1921.250 

800 

1922.031 

100 

1923.07 

200 

1923.34 

200 

1924.% 

5 

1925.17 

1  5 

1925  52 

.300 

1925,728 

Ih 

1926.167 

40 

1926,585 

500 

1926.948 

50 

1927.33 

10 

1928  15 

40 

1 930.06 

3h 

1930  45 

30 

5 

8 

30h 

50 

10 


10 

10 

II 


II 

10 


1 1 
II 


3d*  •  3d2(a4F)4p 
3d*  -  3d*(a4F)4p 
3d*  -  3d*(a2H)4p 
3d*  -  3d5U«F)4p 
3d*  -  3d*-(a2F)4p 


3d*  -  3ds(a*G)4p 
3d*  -  3d*(a*G)4p 
3d*  -  3d*(a4P)4p 
3d*  -  3d*(a3H)4p 
3d*  -  3d5(a1G)4p 


3d*  -  3d5(a4F)4p 
3d5(a*D)4s  -  3ds(a3H)4p 
3d*  -  3d,(a*F)4p 
3d*  -  3d5(a2G)4p 
3d*  -  3ds(a*F)4p 


3d*  -  3d5(a2G)4p 
3d5*a*G)4s  -  3d*(a2F!4p 
3d*  ■  3d5(asG)4p 
3d5(a4P)4s  -3d*(a4F)4p 
3d*  -  3ds(a2G)4p 


3d*  -  3d5(a4P)4p 
3d*  -  3d5(a4P)4p 
3d*  -  3d*(a2G)4p 
3d*  -  3d5(a-8j)4p 
3d*  -  3dr(a2G)4p 


3d*  -  3d5(a2F)4p 
3d5(a4G)4s  -  3d5(a2H)4p 
rd5(a4G)4s-3d5(a2H)4p 
3d‘  -  3d5(a4P)4p 
3d*  -  3d5(a4F)4p 


3ds(a4G)4s  -  3d5(a2H)4p 
3d*  -  3d*<a2F'i4p 
3d6  -  3d5(a*G»4P 
3d8  -  3ds(a*G)4p 
3d*  -  3d*(a4P)4p 


3d*(a2F)4s  -  3d*(b2D)4p 
3ds(a*D)4s  -  3d5(b2F)4p 
3d*  -  3d5(a2FMp 
3d*  3ds(a*P)4p 
3d*  -  3d5(a*G)4p 


3d*  -  3d5(a4F)4p 
3d*  -  3d44s4p 
3d*  -  3d5(a*F)4p 
3d*  -  3d5(a*F)4P 
3d*  -  3d5(a4P)4p 


3d*  -  3d5(a4P)4p 
3d*  -  3d5(a*P)4p 
3d*  -  3d5(a4G)4p 
3d*  3d*(a*C3)4p 
3d44s2-3d44s(b4D)4p 


3d*  -  3d5(a4G)4p 
3d*  -  3d5(a4P)4p 
3d*  -  3d5(a4P)4p 
3d*  -  3d*(a4P)4p 
3d*  -  3d5(b2F)4p 


95 


3d*  -  3d5(a2D)4p 
3d*-3d*(a4P)4p 
3d5(a4G)4s-3d5(a2D)4p 
3d*  -  3d5(a2F)4p 
3d*  -  3d5(a*G)4p 


3d*  -  3ds(a*G)4p 
3d*(a2G)4s  -  3d44s(b4D)4p 
3d*  -  3d5(a2D)4p 
3d44s2 - 3d,4s(b4D)4p 
3d44s2 - 3d44s(b4D)4p 


404 


Term 


a2*!  -  x*G‘ 
a3H  -  x*G° 
b*G  -  w2H" 
a3H  -  x*G 
a3P  -  w3P 


a*D  -  z3P 
a!D  -  z2F° 
a5D  -  z‘D° 
b*G  -  w3H“ 
a3F  -  x3H“ 


a2P  -  x*D° 
b2I>  -  wKi° 
a3P  x‘D“ 
b*G  -  ti3F 
a’P-  x*D 


b*G  -  u2F° 
a*G  -  y'F" 
b2!}  -  u2F° 
a-'P  -  x5D° 
b3G  -  u3P 


a5D  z5D° 
a*D  -  z5D° 
b’G  -  u3F“ 
a3F  -  x2H° 
b*G  -  u3F° 


a3P  w3D° 
a*G  -  v/Hj" 
a*G  -  w’G” 
a5D  -  z5DJ 
a3F  -  x3G“ 


a^J  - 

a3p  -  w3iy 
a5D  -  z*F° 
a:D  -  z*F° 
a*I0  -  z5D° 


b'F-u'P 
b3D  u3D" 
a3P  -  w3D° 
a5D  -  z5n° 
a*D  z*F° 


a3F  -  x3G° 
c'G  -  u3H° 
a3F  -  x3G° 
a3P  -  x5D° 
a5D  -  z5S° 


a5D  -  ,'5D" 
a*r  -  z5D° 
a*I)  -  7.SF’ 
a*D  -  z5F° 
c5D - u5P° 


a*D  -  z*F° 
a*D  -  z5S° 
a5D  -  zsD” 
a5D  -  z5D° 
a=D  -  t3F° 


a3P  -  x3D° 
a5D  -  z5D" 
a5G  -  x3F" 
a3P  -  w3D  ° 
a5D  -  z*F" 


a5D  -  z*F° 
c3G  -  i3D° 
a3P  -  x3D° 
c5D  -  u*P° 
c5D  -  u5P° 


11 

5-4 

N 

4-3 

H 

4-5 

U 

4-4 

14 

2-2 

14 

2-3 

14 

2-2 

14 

4-4 

14 

3-4 

14 

4-5 

14 

2-1 

U 

2-3 

14 

2-2 

14 

3-2 

14 

2-3 

14 

5-4 

14 

4-3 

14 

4-3 

14 

2-3 

14 

3-3 

14 

Refereacci 


3- 4 

4- 3 

4-4 
3  4 

3-4 


2-3 


14 


3-3 

14 

4-4 

|U 

3-3 

14 

4-5 

14 

5-5 

14 

1-2 

14 

4-3 

14 

4-4 

14 

3-2 

14 

3-3 

14 

3-3 

14 

1  -  1 

14 

2-3 

14 

4-5 

14 

3-4 

14 

4-4 

14 

2-3 

14 

1  0 

14 

2-2 

14 

2-2 

14 

2-1 

14 

3-3 

14 

3-2 

14 

2-3 


3-4 
1  -2 
I  -2 

I  I 

3-4 


14 


2-2 
0-  1 
4-3 
0-1 
2-3 


2-2 
4-3 
2-1 
I  -2 


3  -  < 


.  - - - - - - 


Mn  II 


Mn  II 


hlemeat 

Wavelength 

Intensity 

Muilipiet 

Configuration 

Term 

}■} 

References 

Mn  11 

1931.404 

300 

3d*  -  3d*(a*G)4p 

a*D  -  z'F* 

1-2 

14 

Mn  11 

1932. 2"* 

10 

3d*  •  3d*(a4F)4p 

a3P  -  x*D* 

0-1 

14 

Mn  11 

1932  600 

20 

3d*  -  3d‘(a4G)4p 

a*D  -  z*F 

11 

14 

Mn  11 

1933.32 

15 

3d*  3d*(b*F)4p 

a3D  -  t*F 

2-3 

14 

Mn  II 

1933.93 

80b 

3d*  -  3d*(b*F)4p 

a3D-t3F 

1  -2 

14 

Mn  II 

1933  93 

80b 

3d*  -  3d*(a2F)4p 

a*H  -  y*G 

6-5 

!4 

Mn  11 

1934.78 

20h 

3d*  -  3d*(a*G)4p 

a5D  -  z*F 

0-1 

14 

Mn  II 

1935  068 

100 

3d*(a4r  )4s  -  ?d44s(a*D)4p 

a*F  -  w*D* 

5  4 

14 

Mn  11 

1935.384 

20 

3d*(a4F)4s  -  3d44s(a*D)4p 

a*F  -  w*D‘ 

4-4 

14 

Mn  II 

>936.089 

1 

3d*(a*D)4s-3d‘4s(a*D)4p 

c3D- w*D” 

2-3 

14 

Mn  II 

19.6.74 

10 

95 

3d44s’  -  3d44s(b4D)4p 

c‘D  -  u*F 

0-1 

14 

Mn  11 

193  '  .28 

2 

3d*  -  3d5(a4F)4p 

a2H  -  y*G ' 

6-6 

14 

Mn  II 

1°37.46 

15 

3d*  -  3d*(b*F)4p 

a3D-x‘G* 

3-4 

14 

Mn  II 

1938.20 

20 

3d*tasD)4s  -  3d44»(a*D)4p 

c*D  -  w-D" 

3-3 

14 

Mn  11 

1938  27 

10 

3d*  -  3d*(a*F)4p 

a3H  -  yHT 

4-3 

14 

Mn  II 

1938.92 

1 

3d*(a4F)4s  -  3d44s(a*D)4p 

a*F  -  w*D ' 

1-2 

14 

Mn  II 

1939.77 

1 

3d*  -  3d*(a2F)4p 

a3H  -  yKT 

5-5 

14 

Mn  II 

1939  % 

20 

3d*(a2D)4s  -  3d44s(a*D)4p 

c3D  -  w*D" 

2-2 

U 

Mn  II 

1940.19 

8b 

95 

3d44s2  -  3d44s(b4D)4p 

c*D  •  u*P” 

1-1 

14 

Mn  >1 

1941.89 

20 

3d*(a4G)4s-3d5(a2G)4p 

a*G  -  x3H° 

5-6 

14 

Mn  II 

1942.08 

20 

3d*(a2D)4s  -  3d44s(a*D)4p 

c3D  -  w*D” 

3-2 

14 

Mn  II 

1942.35 

5 

3d*(a4F)4s  -  3d44s(a*D)4p 

a*F  -  w*D° 

l-i 

14 

Mn  II 

1942.66 

40 

95 

3d44s1-3d44s(b‘D)4p 

c*D-u*P° 

4-3 

14 

Mn  II 

1943.541 

100 

3d*(a4F)4s  -  3d44s(a*D)4p 

a5F  -«5D° 

4-3 

14 

Mn  II 

1944.16 

100 

94 

3d44s2  -  3d‘4s(b4D)4p 

c*D  -  v*F" 

1-2 

14 

Mn  II 

1944.36 

20 

3d  (a4F)4s  -  3d44s(b4D)4p 

c*F  -  t3D° 

4-3 

14 

Mn  II 

1944.77 

40 

94 

3d44s2 - 3d44s(b4D>4p 

c*D  -  v*F° 

0-1 

14 

Mn  II 

1945.15 

200 

94 

3d44s2  -  3d44s(b4D)4p 

c*D  -  v5F” 

2-3 

14 

Mn  II 

1945.83 

5 

3d*  -  3d*(a4F)4p 

b’G  -  v3D- 

4-3 

14 

Mn  II 

1946.34 

30 

95 

3d44s2-3d‘4s(b4D)4p 

c*D  -  u*P 

3-2 

14 

Mn  II 

1946.94 

20 

95 

3d44s2  -  3d44s(b4D,'4p 

c*D  -  u5P° 

2-1 

14 

Mn  II 

1947.932 

200 

94 

3d4  4s1  -  3d44s(b4D)4p 

c*D  -  v*F° 

3-4 

14 

Mn  II 

1948.28 

10 

94 

3d44s3  -  3d*4s(b4D)4p 

c5D  v5F° 

1-1 

14 

Mn  II 

1948.72 

80 

3d*  -  3d*(a2F)4p 

a3F  w3F“ 

4-4 

14 

Mn  II 

1949.56 

10 

3d*(a4F)4s  -  3d44s(a*D)4p 

a*F  -  w*D° 

3-3 

14 

Mn  II 

1950.143 

200 

3d*  -  3d5(a2D)4p 

a3P  -  x3P° 

2-2 

14 

Mn  II 

1950.31 

30 

3d*  -  3d*(a2F)4p 

~3F  -  w3F° 

3-3 

14 

Mn  II 

1950.69 

2 

3d*(a4F)4s  -  3d44s(b4D)4p 

c3F  -  t3D° 

2-2 

14 

Mn  II 

1950.922 

40 

94 

3d44s2  -  3d44s(b4D)4p 

c*D  -  v*F° 

2-2 

14 

Mn  II 

1952.86 

2 

3d*  -  3d*(a4F)4p 

a3H  -  x5F° 

5-5 

14 

Mn  II 

1953.23 

300 

94 

3d44s2 - 3d44s(b4D)4p 

c*D  -  v5F° 

4-5 

14 

Mn  II 

1953.35 

3 

3d*(a4F)4s  -  3d44s(b*D)4p 

c3F  -  t3D° 

3-2 

14 

Mn  II 

1953.51 

10 

3d*(a4F)4s  -  3d44s(a*D)4p 

a'F  w5D° 

3-2 

14 

Mn  II 

1953.90 

10 

3d5(a4G)4s  -  3d*(a*G)4p 

aHJ  -  x3H° 

4-5 

14 

Mn  II 

1953.98 

5 

3d*  -  3d5(",F)4p 

a3F  -  w3D° 

2-1 

14 

Mn  II 

1954.10 

5 

3d*-3d*(a2F)4p 

a3F  -  w3F° 

2-3 

U 

Mn  II 

1954.32 

30 

3d*  -  3d*(a2F)4p 

a’F  -  w3F° 

3-4 

14 

Mn  II 

1954.81 

200d 

94 

3d44s2 - 3d44s(b4D)4p 

c*D  -  v5F° 

3-3 

14 

Mn  II 

1955.06 

1 

94 

3d44s2 - 3d44s(b4D)4p 

c5P  -  v5F° 

2- 1 

14 

Mn  II 

1957.98 

40 

3dl'(b,D)4s  -  3d44s(b4D)4p 

d3D  -  s*F° 

2-2 

14 

Mn  II 

1958.58 

5h 

3d*  -  3ds(a2F)4p 

b3G-y'F° 

3-3 

14 

Mn  II 

1958.932 

80 

3d*  -  3d*(a3G)4p 

a'G  -  x*F° 

4-3 

14 

Mn  II 

1959  246 

300 

3d*  -  3d5(a2H)4p 

a‘I  -  x'H° 

6-5 

14 

Mn  II 

1959.69 

5 

3d*  -  3d*(a2D)4p 

a3P-  x3P° 

1-0 

U 

Mn  II 

1960.27 

10 

3d«-3d*(a4F)4p 

a3F  -  x*D° 

2-1 

14 

Mn  II 

1960.37 

10 

94 

3d44s2 - 3d44s(b4D)4p 

c'D  -  v5F° 

4-4 

14 

Mn  II 

1960.67 

0 

94 

3d44s2 - 3d44s(b40)4p 

c*D  -  v5F° 

3-2 

U 

Mn  II 

1960. f>0 

5 

3d*  -  3d*(a4F)4p 

bHi  -  v3F° 

5-4 

14 

Mn  II 

1961.39 

20 

3d* - 3ds(a4F)4p 

b*G  -  v’F° 

3-2 

14 

Mn  II 

1962.80 

30 

3d*  -  3d*(a4F)4p 

b3G  -  ”3F“ 

3-3 

14 

Mn  II 

1964.19 

10 

3d*  -  3d5(a2H)4p 

b*G  -  w’G” 

5-4 

14 

Mn  II 

1964.45 

80 

3d*  -  3d*(a2F)4p 

a3F  -  w3D° 

4-3 

14 

Mn  II 

1964  70 

20 

3d* - 3d*(b2F)4p 

a'G  -  t3F° 

4-4 

14 

Mn  II 

1965.68 

60 

3d*  -  3d*(a2F)4p 

a"F  -  y*G° 

4-3 

14 

Mn  II 

1966  04 

20 

3d*  -  3d*(a2D)4p 

a3H  -  x3D° 

4-3 

U 

405 

525-206  0  -  73  -  27 


Mn  II 


Mn  HI 


Ekmeat 

Wavelength 

Intensity 

Mokipkt 

Configuration 

Terra 

i-i 

References 

Mn  11 

1966.24 

2 

3d*  -  3d*(a*H)4p 

a1©  -  x*H* 

4-5 

14 

Mn  II 

1962.59 

30 

3d*  -  3d*(a*H)4p 

b*G  -  w*G* 

4-3 

14 

Mn  11 

1969.24 

200 

3d*  -  3d‘(**H)4p 

b’G-w’G* 

5-5 

14 

Mn  11 

1969  87 

50 

3d*(i*G)4»  -  3d*(a*F)4p 

a*G  -  x*G* 

5-5 

14 

Mn  II 

1969.95 

100 

3d*  -  3d*(a*II)4p 

b’G-w’G* 

4-4 

14 

Mn  II 

1970.16 

5 

3d*  -  3d*(a’F)4p 

a*F  -  w*D* 

3-3 

14 

Mn  11 

1970.947 

5 

3d*-3d‘{a’S)4p 

a‘D-v*P* 

2-1 

14 

Mn  II 

1971.22 

100 

3d«-3d’(a*H)4p 

b’G-w’G* 

3-3 

14 

Mn  II 

1971.71 

20 

3d*  -  3d‘(«*F)4p 

a’F  -  y*G* 

4-5 

14 

.in  II 

1974.10 

1006 

3d*(»*G)4s  -  3d*(a4F)4p 

a*G  -  x*G* 

3-3 

14 

Mn  II 

1974.82 

SO 

3d*-3d*(a’D)4p 

a*P  -  x’P* 

1-1 

14 

Mn  II 

1975.24 

30 

3d*(a4G)4«  -  3d*(a4F)4p 

»*G  x*G* 

4-4 

14 

Mn  II 

1976.002 

10 

3d*(a*D)4s-  3d44s(a*D)4p 

c*D  -  w*D* 

1-0 

14 

Mn  II 

1976.18 

2 

3d*  -  3d‘(a4F)4p 

a*F-  y*G 

4-5 

14 

Mn  II 

1976.27 

2 

3d*  -  3d*(a’F)4p 

a*H  -  z'G* 

5-4 

14 

Mn  II 

1976.82 

40 

3d*  -  3d«(a*F)4p 

a*F-y*G* 

4-4 

14 

Mn  II 

>977.72 

40 

3d*  -  3d‘(b=F)4p 

a*C  -  x‘G* 

4-4 

14 

Mn  II 

1978.75 

'  20 

3d«-3d‘(a4F)4p 

a*F  -  x’F* 

4-3 

14 

Mn  11 

1980.84 

2 

3d*  -  3d*(a’F)4p 

a’H  -  z*G* 

4-4 

14 

Mn  II 

1981  01 

10 

3d*  -3d*(a4F)4p 

a*F  -  x’F* 

4-4 

14 

Mn  II 

1981.16 

20 

3d*  -  3d*(a4F)4p 

a’F -x’F* 

2-1 

14 

Mn  II 

1981.67 

20 

3d*  -  3d*(a*D)4p 

a*P  -  x*P° 

1-2 

14 

Mn  II 

i982.60 

10 

3d*  -  3d*(a’F)4p 

a’F - y*G 

3-4 

14 

Mn  II 

1983.17 

60 

3d*  -  3d*(a*D)4p 

a*H  -  z'F* 

4-3 

14 

Mn  II 

1984.43 

20 

3d*  -  3d’(a4F)4p 

a*F  x*F 

3-2 

14 

Mn  II 

1985.75 

2 

3d*  -  3d‘(a4F)4p 

a’F  -  x5F" 

4-5 

14 

Mn  II 

1986.40 

20 

3d*  -  3d*(a*G)4p 

a'l  -  v*G* 

6-5 

14 

Mn  II 

1988.06 

30 

3d*  -  3d‘(a’D)4p 

a’P-x’F 

0-1 

14 

Mn  II 

1989.41 

50 

3d*  3d*(a4P,4p 

a’F-yHj0 

4-3 

14 

Mn  II 

1992.30 

20 

3d*  -  3d’(a4G)4p 

a*D  -  z’G" 

4-5 

14 

Mn  II 

1993.60 

1. 

3d*  -  3d,(a*G)4p 

a'G  -  v*G° 

4-5 

14 

Mn  II 

1993.99 

IOC 

3d*-3d‘(a*D)*" 

a’F  -  x’D° 

3-2 

14 

Mn  II 

1994.23 

300 

3d*  -  3d’ia’D)4p 

a’F  -  x’D° 

4-3 

14 

Mn  II 

1995.275 

1 

3d*-3d’(a4F)4p 

a’F  -  y*G° 

3-3 

14 

Mn  II 

1997.94 

20 

3d*  -  3d*(a*D)4p 

a’F  -  x’D° 

2-2 

14 

Mn  It 

1999.92 

80 

3d*  -  ?d*(b’D)4p 

c3P  -  w*D° 

2-2 

14 

MANGANESE  III  (Mn2+),  Z  25 
Ground  State  ls22s22p63s23p63ds  eS5,2  (23  electrons) 
Ionization  Potential  271  550  cm'1;  33.667  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  -J 

References 

Mn  III 

594.872 

Oh 

3d4(a»D)4s-3d4(a’D)5f 

a’D  -  y*H° 

%-% 

C4.G3 

Mn  III 

601.035 

5h 

3d‘-3d4(a»D)5p 

a4P  -  v4D°  ? 

Vt-% 

C4.G3 

Mn  III 

655.804 

0 

3d6  -  3d4(a’D)5p 

a’F  -  v4D° 

Yl 

Mn  *11 

658.481 

0 

3d5  -  3d4(aeD)5p 

a’F  -  v4F° 

Yl 

Mn  III? 

661  385 

0 

C4 

Mn  III 

733.298 

20 

3d6  -  3d4(b’F)4p 

a*G  -  v4F” 

>%-% 

Yl 

Mn  III 

734.066 

10 

3d6  -  3d4(b’F)4p 

a*G  -  v’F" 

%  -  74 

Yl 

Mn  III 

734.407 

0 

3de  -  3d4(b’F)4p 

a4G  -  v4F° 

%  -tt 

Yl 

Mn  III 

734.519 

0 

3de  -  3d4(b’F)4p 

a4G-v4F° 

%  -34 

Yl 

Mn  III 

770.997 

0 

3d4(asD)4s-3d4(a’D)5p 

a’D  -  y6!7" 

%  -«4 

Yl 

1 

406 


ill  1 1,  '-**±~*l*m 


Mn  III 


Mn  III 


l 

1 


Element 

Wavekacth 

Inlciuity 

Multiple! 

Or  k  '«»■ 

Tew 

1-J 

Reference* 

Mn  III 

80}  447 

0 

3d*-3d4(b*F)4p 

**D  -  t*F* 

*  * 

Yl 

Mn  III? 

805.578 

2 

C4 

Mn  III 

829.635 

2 

3d*(i,D)4t  -  3d4U*D)5p 

b4D  -  y*P* 

1 9-39 

C4,G3 

Mn  III 

835.971 

40 

3d*  -  }d4(b*F3  if 

y4F  ••  v*P 

39  -39 

Yl 

Mn  III 

836.994 

20 

3d*-3d*(b*T,'> 

a4F  ■  v*P 

19-39 

Yl 

Mn  III 

837.854 

0 

3d*-3d*(b*F)4| 

a4F  -  v*r 

39  -39 

Yl 

Mn  III 

838.049 

0 

3d*-3d4(b*F»4p 

a4F  -  v*F* 

39-39 

Yl 

Mn  III 

846.4/5 

0 

3d*  -  3d4(*D)<f, 

«4G-w4r 

*39-39 

Y! 

Mn  III 

846.66' 

0 

3d*  -  3d4(*D)4p 

a*G  -  *4F 

39-39 

Yl 

Mn  III 

847.691 

0 

3d*  -  3d4FD)4p 

a*G  -  w*P 

39-19 

Yl 

Mn  III 

849.175 

0 

3d*  -  3d4(*D)4p 

a*G  -  w4F* 

39  39 

Yl 

Mn  III 

852.691 

0 

3d*  -  3d4(a*G)4p 

a*G  -  x*F* 

39  -19 

Yl 

Mn  II! 

665.276 

0 

3d*  -  3d4(a'F)4p 

a'D  -  u*P 

39-39 

Yl 

Mn  III 

868.471 

0 

3d*  -  3d4(a’F)4p 

a*F  -  v*G’ 

19-39 

Yl 

Mn  III 

870765 

20 

3d*  -  3d4(b*F)4p 

b*F  -  t*F* 

39  -39 

Yl 

Mn  III 

870.596 

10 

3d*  -  3d4(b*F)4p 

b*F-t*F* 

19-39 

Yl 

Mn  III 

871.851 

mm  ! 

3d*  -  3d4(b*F)4p 

b*F  -  t*F* 

39  -7. 

Yl 

Mn  III 

872.261 

:E|  ; 

3d*  -  3d4(b*F)4p 

b*F-t*T 

39-19 

Yl 

Mn  III 

875.627 

mu  : 

3d*  -  3d4(a'F)4p 

a*F-u*F* 

%-v. 

Yl 

Mn  III 

877.561 

30 

3d*  -  3d4(a*G)4p 

a*G  -  x*G' 

■39*59 

Yl 

Mn  III 

877.777 

0 

3d*  -  3d4(a*G)4p 

a*G  -  x*G’ 

39-*39 

Yl 

Mn  III 

879.466 

10 

3d*  -  3d4(a*G)4p 

a*G  -  x*G’ 

39-35 

Yl 

Mn  III 

879.642 

3d*  -  3d4(*D)4p 

a4D  -  x4P* 

39-39 

Yl 

Mn  III 

879.693 

bhib  r 

3d*  -  3d4(a*D)4p 

ya*S  -  z4P* 

39  -39 

Yl 

Mn  III  . 

880.648 

m 

3d*  -  3d4(a*G)4p 

a*G  -  y*F“ 

39-39 

Yl 

Mn  III 

881.553 

3d*-3d4(a*G)4p 

a*G  -  x*G° 

39-39 

Yl 

Mn  III 

882  227 

3d*  -  3d4(a*0'4p 

a*G  -  xHT 

59-55 

Yl 

Mn  III 

884.301 

M  £i 

3d*  -  3d4(a*G)4p 

a*G  -  y*r 

39-59 

Yl 

Mn  III 

884.341 

KM  I- 

3d*  -3d4(a‘D)4p 

*a*S  z4F- 

cm 

Yl 

Mn  III 

884.697 

0 

3d*  -  3d4(a*G)4p 

a*G  -  y*H’ 

Yl 

Mn  III 

884.978 

0 

3d*  -  3d4(a*G)4p 

a*G  -  y*H° 

Yl 

Mn  III 

887.681 

0 

3d*  -  3d4(*D)4p 

a4D-»4r 

39  -39 

Yl 

Mn  III 

889.608 

20 

3d*  -  3d4(alG)4p 

a4D  -  x*F 

39  -39 

y: 

Mn  III 

892.393 

20 

1 

3d*  -  3d4(a*D)4p 

*a‘S  -  z4P° 

39-39 

03 

Mn  III 

893.786 

10 

1 

3d*  -  3d4(a‘D)4p 

?a*S  -  z*P° 

59-59 

G.i 

Mn  III 

894.586 

350 

3d*  -  3d'!(a1G)4p 

a*G  -  y'H” 

*39-*19 

Yl 

Mn  III 

894.544 

8 

1 

3dh  -  3d4(a‘D)4p 

#a*S  -  z*P° 

39  -39 

G3 

Mn  III 

896.781 

40 

3d*  -3d4(a*G)4p 

a*G  -  x4F° 

39-39 

Yl 

Mn  III 

8%.  975 

120 

3d*  -  3d4(a*G)4p 

a*G  x4r 

*39-39 

Yl 

Mn  III 

897.714 

100 

3d* -3d4  (8*0)4? 

a*G  -  y4H° 

59  <39 

Yl 

Mn  III 

898.103 

0 

3d*  -  3d4(a*F)4p 

a*H  -  v*G° 

*39-39 

Yl 

Mn  III 

900.286 

120 

3d*  -  3d4(a*G)4p 

a*G  -  y4H° 

39  -39 

Yl 

Mn  III 

900.594 

80 

3d*  -  3d4(‘D)4p 

a4D  -  w4D° 

39-39 

Yl 

Mn  III 

902.316 

80 

3d*  -  3d4(*D)4p 

a4D  w4D° 

Yl 

Mn  III 

f. 

150 

3d*-3d4(a*G)4p 

a*G  -  y4H° 

39-39 

Yl 

Mn  III 

00 

3d*  -  3d  (*D)4p 

a4D  -  w4D° 

39-39 

Yl 

Mn  III 

903.901 

80 

3d*  -  3d4(a‘D)4p 

a*D- w*D° 

59-39 

Yl 

Mn  III 

10 

3d*  -  3d4(a'D)4p 

a*D  -  w*D° 

39-39 

Yl 

Mn  III 

0 

3d*  -  3d4(a*P)4p 

a4P  -  y*D° 

39-39 

Yl 

Mn  III 

909.628 

0 

3d4(a*P)4s  -  3d4(a‘D)5p 

b4P  -  w4P° 

33.  -  V9 

Yl 

Mn  III 

814.199 

0 

3d*  -  3d4f,I)4p 

a*I-w*H° 

*39-39 

G3 

Mn  III 

0 

3d* - 3d4ia'D)4p 

a*F  -  w*D° 

39-39 

Yl 

Mn  III 

916.428 

4 

3d*  -  3d4(a*F)4p 

a*G - v4F° 

*39-39 

G3 

Mn  III 

916.649 

90 

3d*  -  3d4(a*F)4p 

a*G  -  y4F° 

39-39 

Yl 

Mn  III 

917.175 

2 

3d*  -  3d4('I)4p 

a’l  -  w*H° 

*39  -  *39 

G3 

Mn  III 

917.275 

4 

3U»-  3d4(a*F)4p 

a*G  -  y*F' 

G3 

Mn  III 

917.334 

1 

3d*  -  3d4(a*F)4p 

a*G  -  y4F° 

G3 

Mn  III 

917.797 

8 

3d*  -  3d4(a‘H)4p 

a*C.  -  y*G° 

*39  -  *39 

G3 

Mn  III 

0 

3d‘-3d4(a‘H14p 

a*G  -  y*G° 

*39-39 

G3 

Mn  III 

918.43 

1 

3d*  -  3d4(a3H)4p 

a*G  -  y*G° 

39  -  3b 

G3 

Mn  III 

918.678 

3 

3dB-3d4(2*H)4p 

a*G  y*G° 

39-39 

G3 

Mn  III 

918.771 

0 

3d*  -  3d4(a3H)4p 

a*G  -  y*G° 

39  -39 

G3 

Mn  III 

S13.849 

3 

3d*  -  3d4(a‘H)4p 

a*G  -  y'G* 

39-39 

G3 

Mn  III 

0 

3d*  -  3d*(a!F)4p 

a*G  -  u*F° 

39-39 

Yl 

Mn  III 

919  288 

0 

3d*  -  3d*(a*F)4p 

a*G  -  ’i*¥° 

39-39 

Yl 

407 


ml 


Mn  III 


Mn  HI 


| 


Element 

Wavelength 

IaUrsuty  j  Muljple. 

Conficwitk  a 

Term 

J-l 

References 

Mn  III 

925.974 

50 

3d*-3d4(3D)4p 

a2D-i2D* 

39-39 

Yl 

Mn  III 

926.183 

80 

3d*  -  3d4(a3P)4p 

a4P  -  z*S* 

39  -39 

Y1 

Mn  III 

928.672 

150 

?d*  -  3d4(aaF)4p 

a4P  -  x4D* 

9.-39 

Yl 

Me  III 

928.886 

250  ! 

id*  -  3d4(*3F)4p 

a4P  -  x4D* 

%  -39 

Yl 

Mn  III 

933.555 

20 

1 

3d*  -  3d4(2D)4p 

a2D  -  x2F* 

39  -  39 

Yl 

Mu  III 

934.594 

10 

3d*  -  3d4<,,D)4p 

a»D  -  x2F* 

39-39 

Yl 

Mn  III 

934.950 

20 

3d‘-3d4(a'F)4p 

t^F-vKr 

39-39 

Yl 

Mn  III 

935.36 

I 

33*  -  3d4f»’F)4p 

a'G  -  z*G* 

■W-1* 

G3 

Mn  III 

935.563 

0 

! 

3d*  -  ?d4(a3F)4p 

a*G  -  z*G" 

39  -  % 

Yl 

Mn  III 

939.396 

40 

1 

3d*  3d4v;sF)4p 

a*G  -  z*G" 

■39-39 

Yl 

Mn  III 

939.543 

70 

3d*  -  3d4(.J12!4p 

a2F  -  x2D” 

39-39 

Yl 

Mn  Ili 

939.618 

3d‘-3I4;a’F)4p 

a*G  -  z*G° 

39-39 

Yl 

Mn  III 

S40.6v0 

0 

3d*-3.'V'^4p 

a4D  -  y2D” 

39  -39 

Yl 

Mn  ill 

940.922 

0 

3d‘-3d\,D4p 

a2I  -  z2K* 

G3 

Mn  III 

942.704 

50 

3d*  -  3d4  (aJP)4p 

a4P  -  y*r 

39-39 

Yl 

Mn  III 

947.903 

50 

3d*  -  3d4(**G)4p 

a4D-x4F* 

39  -39 

Yl 

Mn  III 

943  052 

150 

'id*  -  3d4(»2F)4o 

a*G  -  z*G" 

39-39 

Yl 

Mn  III 

943.347 

6 

3d*  -  3d4la*G)4p 

a4D  -  x4F* 

39-39 

G3 

Mn  III 

943  565 

3 

3d*  -  3d4(a*Ci)4p 

a4D  -  x4F 

39-39 

G ) 

Mn  III 

943.796 

2 

3d*  -  3d4(a*G)4p 

a4n  -  x4F” 

39-39 

G3 

Mn  III 

944.573 

80 

3d‘-3d4(a*G)4p 

a4D  -  x4F° 

39-39 

Yl 

Mn  III 

944.746 

30 

3d*  -  3d4(a*G)4p 

a4D  -  x4F’ 

39-39 

Yl 

Mn  III 

944.862 

0 

3d8  -  3d4(‘I)4p 

a2 1  -  z!K” 

■39-«39 

G3 

Mn  III 

944.906 

;  1 

3d*  -  3d4(’I)4p 

a3I  -  z2K° 

G3 

Mn  III 

945  124 

0 

] 

3d‘-3d4(a'F)4p 

b2F  -  u2F° 

39-39 

Yl 

Mn  III 

945.632 

200 

3dr  -  3d4(*D)4p 

a2F  -  x2F° 

Yl 

Mn  III 

946.050 

3 

3d8  -  3d4('G)4p 

a2I  -  x2H° 

■39->39 

G3 

Mn  III 

946.802 

17.0 

3d8  -  3d4(alF)4p 

b2F  -  u2F° 

39-39 

Yl 

Mn  III 

947.136 

30 

3d*-3d4(a2P)4p 

a4P  -  z2P° 

39.-39 

Yl 

Mn  III 

949.235 

2 

3d8  -  3d4('G)4p 

a2I  -  x2H° 

■39-39 

G3 

Mn  III 

949.741 

0 

3d8  -  3d’(a2F)4p 

a4D  -  z2F° 

39  -39 

G3 

Mn  III 

950.114 

20 

3d8  -  3d4(*D)4p 

a2F  -  x2F° 

39-39 

Yl 

Mn  III 

951.140 

5 

1  3d*  -  3d4('I)4p 

a2I  -  y2I° 

'Vi-ah 

G3 

Mn  III 

951.630 

3 

3d8  -  3d4('I)4p 

a2I  -  y2I° 

G3 

Mn  III 

953.309 

0 

3d*  -  3d'-(a*F)4p 

a4D  -  z2F° 

39-39 

G3 

Mn  III 

956.061 

3 

3d8  -  3d4(a2H)4p 

a*G  -  z4H° 

G3 

Mn  III 

956.316 

0 

3d8  -  3d4(a*F)4p 

a4D  -  x4D° 

39-39 

Yl 

Mn  III 

956.906 

80 

3d8  -  3d4(a*F)4p 

a4D  -  x4D° 

39-39 

Yl 

Mn  III 

957.488 

20 

3d8  -  3d4(a*r>4p 

a4D  -  x4D° 

39-39 

Yl 

Mn  III 

957.748 

180 

3d8  -  3d4(a*F)4p 

a4D  -  x4D° 

39-39 

Yl 

Mn  III 

958.387 

0 

3d*  -  3d4(b2F)4p 

b2D  -  t2F° 

39-39 

Yl 

Mn  III 

958.794 

0 

3d8  -  3d*(a’H)4p 

a*G  -  z4H° 

■39  -  "39 

Yi 

Mn  III 

259.021 

2 

3d8  -  3d4(a*H)4p 

a*G  -  z4II° 

39  -49 

G3 

Mn  III 

95V.  468 

0 

3d8-:d4(a2D)4p 

a2D  y2P° 

39-39 

Yl 

Mn  III 

959.866 

10 

3d5  -  3d4(a'G)4p 

a2F  -  w*G° 

39-39 

Yl 

Mn  III 

960.611 

10 

3d8  -  id4(b2F)4o 

b2D-t2F“ 

39-39 

Yl 

Mn  III 

961 .209 

0 

3d8  -  3d4(a3H)4p 

a4G  -  z4H 

39-39 

G3 

Mn  III 

962.71 

0 

3d8-3d4(a*H14p 

a*G  -  74H° 

39-39 

G3 

Mn  III 

963.353 

! 

3d8  -  3d4(a*P)4p 

a‘P-y4D° 

39-39 

G3 

Mn  III 

964.708 

0 

3d8  -  3d4(a3D)4p 

a2D  -  y2P° 

39-39 

Yl 

Mn  III 

966.361 

0 

3d8  -  3d4(a'G)4p 

a2D  -  x2F“ 

39-39 

Yl 

Mn  III 

968.961 

0 

3d5  -  3d4(a3F)40 

a4D  -  z2D“ 

39  -39 

Yl 

Mn  III 

969.478 

10 

3d5  -  3d4(a‘G)4p 

a2D  -  x2F° 

39  -  39 

Yl 

Mn  III 

969.661 

120 

3d8 - 3d4(a*P)4p 

a4P  -  y4D° 

39-39 

Yl 

Mn  ill 

971.903 

60 

3d5  -  3d4(a*G)4p 

aJD  -  x2F° 

39-39 

Yl 

Mn  III 

973.386 

0 

3d8-3d4(a*F)4p 

a4D  -  z2D° 

39-39 

Yl 

Mn  Hi 

975.284 

0 

3d*-3d4(a3P)4p 

a4P  -  v4D° 

39-39 

Yl 

Mn  III 

975.66' 

80 

3d8  -  3d4(a3P)4p 

a4P  -y4D° 

39-39 

Yl 

Mn  III 

975.944 

30 

3d8  -  3d4(a3P)4p 

a4P  v'D° 

39-39 

Yl 

Mn  III 

979.636 

40 

3d5  -  3d4(a3P)4p 

a4P  -  y4D° 

39-39 

Yl 

Mn  III 

979.963 

.600 

3d8  -  3d4('I)4p 

a2H  -  w2H° 

39-39 

Yl 

Mn  III 

981 .462 

0 

3d8  -  3d4('I)4p 

a2H  -  w2H° 

■39-39 

Yl 

Mn  III 

983.369 

20 

3d5-  3d4(lI)4p 

a2H  -  w2H° 

%  -  >39 

Yl 

Mn  III 

984.129 

450 

3d*-3d4(a>G)4p 

a2F  -  x2F° 

39  -  81 

Yl 

Mn  III 

984.5  7  2 

0 

3d*-3d4(3D)4p 

a2F  -  w4F° 

39-39 

Yl 

408 


Mo  III 


Mo  m 


I 

t 


hie  meat 

Wavelencth 

latcouty 

Multiple! 

Cooliguratioa 

-  —  -  ' 

Term 

J  -  J 

Relcicncei 

Mn  III 

9*4.883 

600 

3d*  -  3d*('I)4p 

a3H  -  w3H* 

94-94 

Yl 

Ma  III 

9*4.904 

6 

3d‘(a‘D)4p  -  3d4<afD)5d 

z4F*  -  h*G 

%  -96 

G3 

Mn  III 

9*4.982 

5 

3d4(»*D)4p  •  3d'<a‘D)5d 

z4F  -  h*G 

34  -94 

G3 

Mn  III 

9*4.988 

750 

3d*  -  3d4(aKj)4p 

a3F  -  x3F 

34 -34 

Yl 

Mn  III 

985  974 

2 

3d4(a‘D)4p  -  3d4(a*D)5d 

z4F*  -  h*G 

94-34 

G3 

Mn  III 

9*6.239 

0 

3d4(a*D)4p  -  3d4ta*D)5d 

z4F  -  h*G 

%-% 

G3 

Mn  III 

986.322 

60 

3d*  -  3d4(sD)4p 

a4F  -  w4F 

%-% 

Yl 

Mn  III 

9*7.994 

0 

3d*  -  3d4(sD)4p 

a4F  - w*F 

Yl 

Mn  III 

989.414 

0 

3d*  -  3d4(*D)4p 

a4F  •  w4F 

% -% 

Yl 

Mn  III 

990.066 

10 

3d*  -  3d4«*D)4p 

a4F  -  w4F 

%  -94 

Yl 

Mn  III 

991.942 

350 

3d*  -  3d4(a'D)4p 

b3F  -  w3D“ 

%-94 

Yl 

Mn  III 

992  *68 

80 

3d*  -  3d4(Ti4p 

aKj  -  w3H* 

34-94 

Yl 

Mn  III 

993.212 

IzO 

3d*  -  3d4(a*G)4p 

a3l  -  y3H* 

94-94 

Yl 

Mn  III 

993  789 

150 

3d*  -  3d4(a'D)4p 

b3F  -  w3D 

94-34 

Yl 

Mn  III 

994.470 

400 

3d*  -  3d4(a*G)4p 

a3F  -  xHj 

Vt-y, 

Yl 

Mn  III 

995.122 

50 

3d‘-3d4(a3G)4p 

a3F  -  x*G° 

•14  -V, 

Yl 

Mn  III 

996.510 

80 

3d‘-3d4(sD)4p 

aKi  -  x3F 

94-34 

Yl 

Mn  III 

997.995 

70 

3d*  -  3d4(‘H4p 

aKi  -  w3H* 

34-94 

Yl 

Mn  III 

998.818 

700 

3d*  •  3d4{«tKj)4p 

a3H  -  w*G° 

94-94 

Yl 

Mn  III 

999.236 

600 

3d*  -  3d4(a'G)4p 

a3H  -  wKj* 

94-34 

Yl 

Mn  III 

1000.091 

40 

3d*  -  3d4(a*G)4p 

a3F  -  x*G° 

94-34 

Yl 

Mn  III 

1002.779 

100 

3d*  -  3d4(*D)4p 

a4F  -  w4D* 

94-34 

Yl 

Mn  III 

1002.578 

0 

3d*  -  3d4(3D)4p 

a4F  -  w4D° 

34-14 

Yl 

Mn  III 

1003.940 

30 

3d*  -  3d4(3D)4p 

a4F  -  **D 

34-34 

Yl 

Mn  III 

1004  605 

0 

3d*  -  3d4(3D)4p 

a4F  -  w4D° 

94-34 

Yl 

Mn  I!! 

1005.244 

10 

3d*  -  3d‘(3D)4p 

a4F  -  w4D° 

34-34 

Yl 

Mn  Hi 

1005.501 

0 

3d*  -  3d4(3D)4p 

a4F  -  \v4D° 

34-34 

Yl 

Mn  III 

1008.437 

10 

3d*  -  3d4(a3G)4p 

a3D  -  y3F 

34  -  34 

Yl 

Mn  III 

1012.324 

500 

3d3  -  3d4(a‘G)4p 

a*G  -  w*G" 

94-94 

Yl 

Mn  III 

1012.662 

100 

3d3  -  3d4(a*G)4p 

a*G  -  w*GJ 

3-. -34 

Yl 

Mn  ill 

1012.844 

1 

3d*-3d'-(a3H)4p 

a3I  -  z3H° 

94-94 

G3 

Mn  III 

101*  836 

180 

3d*  ■  3d4(asD)4p 

b3F  -  x3D° 

34-34 

n 

Mn  III 

1016.518 

60 

3d‘-3d4(a3G)4p 

a3D  -  y3F° 

34-94 

Yl 

Mn  III 

1017.674 

2 

3d*  -  3d4(a3H)4p 

a3I  -  z3H° 

94-94 

GJ 

Mn  III 

1018.239 

300 

3d3  -  3d4(*G)4p 

a3H  -  x’H" 

94-94 

Yl 

Mn  III 

1018.605 

250 

3d*  -3d4(sD)4p 

b3F  -  x3D° 

34  -34 

Yl 

Mn  III 

1020.049 

350 

3d*  -  3d4(a3P)4p 

a3D  y3D° 

34-94 

Yl 

Mn  III 

1020.337 

300 

3d*  -  3d4(‘G)4p 

a3H  -  x3H° 

94-94 

Yl 

Mn  III 

1022.536 

150 

3d‘-3d4(,n4p 

a3H  -  y3I° 

94-94 

Yl 

Mn  III 

i023.502 

40 

3d3  -  3d4(a3P)4p 

a3D  -  y3D° 

34-34 

Yl 

Mn  III 

1023.797 

0 

3d4(a3G)4s  -  3d4(a*D)5p 

cK}  -  v*F° 

34-34 

Yl 

Mn  III 

1024.717 

80 

3d*  -  3d4('I)4p 

a3H  -  y1^ 

94-94 

Yl 

Mn  III 

1024.950 

10 

3d*  -  3d4(sD)4p 

b3F  -  x3F° 

94-34 

Yl 

Mn  III 

1026.130 

150 

3d*  -  3d4(a’P)4p 

a*D  -  y3D° 

34  -  3a 

Yl 

Mn  III 

1027.063 

20 

3d3  -  3d4(asF)4p 

a3F  -  y*G° 

34-94 

Yl 

Mn  III 

1027.495 

0 

3d’  -  3d4(a,H)4p 

a3I  -  z3l° 

94-94 

G3 

Mn  III 

1027.791 

20 

3d3  -  3d4(’D)4p 

b3F  -  x3F° 

34-34 

Yl 

Mn  III 

1028.3G7 

0 

3d*  -  3d4(a3H)4p 

a3l  -  z3I° 

94-94 

GJ 

Mn  III 

1028.754 

650 

3d*  -  3d4(a3G)4p 

a4F  -  x4G° 

94-94 

Yl 

Mn  III 

1029,627 

300 

3JS  -  3d4(a3P)4p 

a3D  -  y3D° 

34-34 

Yl 

Mn  III 

1029.843 

0 

3d'  -  3d4(a*G)4p 

a3D  -  x4I7° 

34-34 

Yl 

Mn  III 

1030.973 

30 

3d5  -  3d4(a3G)4p 

aJD  -  x4F° 

34-34 

Yl 

Mn  III 

1031.404 

700 

3db  -  3d4(a*G)4p 

a4F  -  x*G° 

3x  -  94 

Yl 

Mn  III 

1032.251 

20 

3d*  -  3d4(a'G)4p 

a*G  -  x3F° 

34  -94 

Yl 

Mn  III 

1034.480 

750 

3d5-3d'(a3P)4p 

a2F  -  ysD° 

34-94 

Yl 

Mn  III 

1034.698 

1 

3d*  -  3d4(asG)4p 

a3H  -  x*G° 

94-94 

Yl 

Mn  III 

1034.917 

650 

3d3 - 3d4(a*G)4p 

a4F  -  x*G° 

94 

Yl 

Mn  III 

1035.392 

0 

3d*  -  3d4(a5G)4p 

a3H  -  x*G° 

94  -34 

Yl 

Mn  III 

1035.895 

700 

3d5  -  3d4(a3G)4p 

a’l  -  x*G° 

34-94 

Yl 

Mn  III 

1036.081 

20 

3d3  -  3d4('G)4p 

aKi  -  x3H” 

94-94 

Yl 

Mn  III 

1037.360 

0 

3d*  -  3d4ta3F)4p 

a4F-y*G' 

94-94 

Yl 

Mn  til 

1037.695 

200 

3d5 - 3d4(asF)4p 

a4F-y»G° 

34-94 

Yl 

Mn  III 

1037.746 

750 

3d*  -  3d4(a3F)4p 

a’D  -  z3F° 

34-34 

Yl 

Mn  PI 

1038.752 

20 

3d*  -  3d4(a3G)4p 

a4F  -  y3F° 

34-34 

Yl 

Mn  III 

1039.850 

250 

3d*  -  3d*(asP)4p 

a3F  -  y3D° 

34-34 

Yl 

409 


Mn  III 


Mn  HI 


Element 

Wsveknfth 

Intensity 

Mnltiptet 

Conficnrnticn 

Tent 

1  -  J 

References 

Mn  III 

KMC. 323 

80 

3d*  -  3d4(n*G)4p 

a*G  -  x*P 

34-34 

Yl 

Mn  III 

1041.191 

180 

3d*  -  3d4(a*F)4p 

a’D  -  z*P 

34  S 

Y1 

Me  III 

1044.610 

50 

3d*  -  3d4<n’G)4p 

b*F- w*G* 

14  -34 

Yl 

Mn  III 

1044.790 

700 

3d*  -  3d4(s*F)4p 

a*D  -  z*F* 

34-34 

Yl 

Mn  III 

1045.240 

0 

3d*  -  3d4(n*P)4p 

a4F  -  y*D* 

14-34 

Yl 

Mn  ill 

1045.984 

30 

3d*  -  3d4(n*P)4p 

a4F  -  y*D* 

36% 

Yl 

Mn  III 

1046.167 

700 

3d‘-3d4(n*P)4p 

a*F  -  y*D* 

34-34 

Yl 

Mn  III 

1046.473 

80 

3d*  -  3d4(n*F)4p 

a*D  -  x4D* 

34-34 

Yl 

Mo  F- 

1048. 586 

10 

3d*  -  3d4(n*F)4p 

a*D  -  x4D* 

34-34 

Yl 

Mrj  n: 

1049.105 

0 

3d*  -  3d4(n*G)4p 

a*G  -  x*G* 

14-34 

Yl 

Mn  III 

1049.816 

650 

3d*  -  3d4(a*G)4p 

a*G  -  x*G* 

34-34 

Yl 

Mt>  HI 

1050.122 

80 

3d*  -  3d4(n*F)4p 

a*D  -  *4D’ 

%  % 

Yl 

Mn  III 

10<n  354 

200 

3d*  -  3d4(n*F)4p 

b*D-u*P 

34-34 

Yl 

Mn  III 

1050.889 

650 

3d*  -  3d4(n*G)4p 

a*G  -  x*G’ 

34-34 

Yl 

Mn  III 

1052.193 

1U0 

3d*  -  3d4(n<F)4p 

b*D-u’P 

34-34 

Yl 

Mn  III 

1052.431 

30 

3d*  -  3d4(a‘F)4p 

b*D-u*P 

34-34 

Yl 

Mn  III 

1052.718 

450 

3d‘-3d4(a*F)4p 

a*F  -  z’P 

%  -% 

Yl 

Mn  III 

1055.289 

80 

3dB  -  3d4(n*U)4p 

a4F  -  x4F’ 

34-34 

Yl 

Mr.  III 

1055.523 

350 

3d*  -  3d4(n*G)4p 

a4F  -  s4P 

34-34 

Yl 

Mn  III 

1055.839 

C 

3d*  -  3d4(a*G)4p 

a4F  -  x4P 

34-34 

Yl 

Mn  III 

1056  271 

30 

3d*  -  3d4(a*G)4p 

a-F  k4P 

34-% 

Yl 

Mn  III 

1058.270 

120 

3d*  -  3d4(a‘F)4r 

a*F-/*c' 

34-34 

Yl 

Mn  III 

1060.565 

0 

3d*  -  3d4(a*F)4| 

a’D-y'P 

34-34 

Yl 

Mn  III 

1060.760 

300 

3d*  -  3d4(a*F)',> 

a’D-z*ir 

34-% 

Yl 

Mn  III 

1061.383 

90 

3d*  -  3d*;«:r')4p 

a*F  -  x4D* 

34-34 

Yl 

Mn  III 

1061.825 

150 

3d*  -  3d4(a*F)4p 

a*F  -  z’P 

34-3» 

Yl 

Mn  III 

1063.', 45 

20 

3d*  -  3d4(n*P)4p 

a*D  -  y*P 

%  -3', 

Y? 

Mn  III 

1066.287 

10 

3d*  3d4(a*F)4p 

a*F  -  x4D* 

%  -% 

Yl 

Mn  III 

1067.049 

150 

3d*  -  3d4(a’G'*p 

b*F  -  x*P 

34-34 

Yl 

Mn  111 

1067.343 

0 

3d*  -  3d4(a‘F)4p 

a*F-x«D* 

34-34 

Yl 

Mn  hi 

1068.980 

450 

3d’-3d4(a’F)4p 

a‘D  -  z*D* 

34-34 

Yl 

Mn  III 

1070.011 

450 

3d*  -  3d4(a*:-Mp 

a*H-y“G* 

34-34 

Yl 

Mn  III 

1071.331 

700 

3d*  -  3d4(ahj)4p 

a*H  -  y*H° 

34-34 

Yl 

Mn  III 

<071.803 

700 

3d*  -  3d4(a’F)4. 

a’H  -  y*G° 

14-34 

Yl 

Mn  III 

1072.372 

120 

3d*  -  3d4(a‘F)4p 

a4F  -  x4D* 

34-34 

Yl 

Me  III 

1072.598 

400 

3d*  -  3d4(a*G)4p 

a’H  -  y*H° 

14-14 

Yl 

Mn  III 

1072.727 

50 

3d*  -  3d4(a’F)4p 

a4F  -  x4D° 

34-34 

Yl 

Mn  III 

1973.027 

30 

3d*  -  3d4(a‘F)4p 

a4F  -  x4D° 

34  -34 

Yl 

Mn  III 

1-^3.789 

800 

3d»-  3d4(a‘F)4p 

a*H  -  y*G° 

34-34 

Yl 

Mn  III 

10/4.460 

80 

3d*-3d4(a<G)4p 

b*F  x*P 

34-34 

Yl 

Mn  III 

1077.920 

250 

3d‘-3d4(a*G)4p 

aHi-iH." 

34-14 

Yl 

Mn  III 

1078.572 

20 

3d‘-3d4(a*G)4p 

a*G  -  x*G° 

34-34 

Yl 

Mn  III 

1080.386 

100 

3d*  -  3d4(a*G)4p 

a*G  y’P 

34-34 

Yl 

Mn  III 

1080.445 

100 

3d*  -  3d4(a*G)4p 

a*G  xH}‘ 

34-34 

Yl 

Mn  III 

1081.636 

0 

3d*  -  3d4(a*G)4p 

a*G  -  x*G° 

34-34 

Yl 

Mn  Hi 

1082.300 

800 

3d*  -  3d4(a*G)4p 

a*G  -  y’P 

%  -  34 

Yl 

Mn  HI 

1082.588 

650 

3d*  -  3d4(aV)4p 

a4F  -  y4P 

34-34 

Yl 

Mn  III 

1083.276 

1 

3d*  -  3d4(a‘D)4p 

a*P  -  z4D“ 

34-34 

G3 

Mr.  Ill 

1083.795 

300 

3d*  -  3d4(a*F)4p 

a4F  -  y4P 

%  -34 

Yl 

Mn  III 

1084.485 

450 

3d*-3d4(a*H)4p 

a4F  -  y*G” 

34-14 

Yl 

Mn  III 

1085.423 

600 

3d*  -  3d4(a’H)4p 

a4F  -  y*G° 

%  -34 

Yl 

Mn  III 

1085.772 

850 

3d*  -  3d4(a*D)4p 

a4P  -  z4D“ 

34-34 

Yl 

Mn  III 

<086.533 

90 

3d*  -  3d4(a’H)4p 

a4F  -  y*G* 

34-94 

Yl 

Mn  III 

1086.688 

400 

3d*  -  3d4(asH)4p 

a4F  y*G“ 

34-34 

Yl 

Mn  III 

1086.751 

400 

3d*  -  3d4(a*G)4p 

a*G  -  y’H“ 

34-34 

Yl 

Mn  III 

1087.368 

50 

3d*  -  3d4(a’F)4p 

a’G-y’G" 

34-34 

Yl 

Mn  II! 

1087  699 

40 

3d*  -  3d4(a*G)4p 

a‘H  -  y4H“ 

14-14 

Yl 

Mn  III 

1087.862 

0 

3d*  -  3d4(a*D)4p 

a4P  -  z4D“ 

34.  -34 

Yl 

Mn  III 

1088.185 

650 

3d*  -  3d4(a*G)4p 

a«G-y‘H" 

9.-14 

Yl 

Mn  ill 

1088  *-24 

350 

3d*  -  3d4(a‘D)4p 

a4P  -  z4D“ 

34-34 

Yl 

Mn  III 

1088  724 

550 

3d*  -  3d4(a*D)4p 

a4P  -  z4D° 

34-34 

Yl 

Mr  III 

1089.31.3 

250 

3d*  -  3d4(a*F)4p 

a*G  -  v’G" 

34  -34 

Yl 

Mn  III 

1089.715 

50 

3d*  -  3us(a‘D)4p 

a4P  -  z4D° 

34-34 

Yl 

Mn  III 

1090.126 

250 

3d*  -  3d4(a‘D)4p 

a4P  -  z4D° 

9;  -  34 

Yl 

Ma  III 

1091.233 

4C 

3d*  -  3d4(a’F)4p 

a*G  -  y*G° 

34-34 

Yl 

410 


Mo  '.II 


Mn  HI 


Element 

Wavelength 

Intensity 

Muhjriet 

Configuration 

Term 

J-J 

References 

Mn  III 

'092.002 

300 

3d‘-3d4(a*G)4;> 

a*H  y4H” 

■W-"* 

y: 

Mn  ill 

1093.844 

70 

3d3  -  3d4(**G)4p 

a*H  -  y4^* 

%  -% 

Yl 

Mu  III 

1094  203 

10 

3d3  •  3d4(a3H)4p 

a*H  -  z3H' 

%  -% 

Yl 

Mn  III 

1094.773 

750 

3d*  -  3d4(a3H)4p 

a’F-zKJ* 

%  % 

Yl 

Mn  III 

1096033 

750 

3d*  3d4(»’H)4p 

a3H-z3H* 

“A-1* 

Yl 

Mn  III 

1097.158 

0 

3d*  -  3d*(»sH)4p 

r3F  -  zK3‘“ 

%  -% 

Yl 

Mn  III 

1099.858 

750 

3d5  -  3d,(a3H)4p 

a’H-z3H’ 

%  -% 

Yl 

Mn  III 

1103.190 

650 

3ds  •  3d4ia3H)4p 

a*F  -  z*G" 

%  -% 

Yl 

Mn  III 

1107.517 

0 

3d*  -  3d4(a3F)4p 

a3F  -  z4^ 

%-% 

Yl 

Mn  III 

1107.814 

350 

3d*  -  3d4(»T)4p 

b"D  -  w3D 

%-% 

Yl 

Mn  III 

1108  164 

20 

2 

3d*  •  3d4(a*D)4p 

a'C-  -jr 

*%-% 

Gl 

Mn  III 

1108.482 

75C 

3d‘-3d4(3*L,4p 

a*G  -  z4F 

%  -% 

Yl 

Mn  III 

1109.073 

300 

3d*  •  3d4(a3F)4p 

a4F  -  zHj' 

%  -»% 

Yl 

Mn  III 

11 10.508 

150 

3d3  -  3d4(a'iM4p 

b*D  -  w*D‘ 

%-% 

Yt 

Mn  III 

1111.105 

10 

2 

3d*  -  3d4(a3L;4p 

a*G  -  z4F* 

%-% 

G3 

Mn  HI 

1112.284 

750 

3d‘-3d4(a*H)4p 

a3H  -  z*I° 

%  -4i 

Yl 

Mn  III 

1113.18 

5 

2 

3d3  -  3d4(a3D)4p 

a*G  -  z4P 

%  -% 

G3 

Mn  III 

1113.193 

900 

3d3  -  3d4(a*H)4p 

a3H-z3I° 

%-«% 

Yl 

Mn  III 

1113.677 

20 

3d*  -  3d4(a*F)4p 

a3F  -  z«G° 

%-% 

Yl 

Mn  III 

111-.  53 

lh 

3d4  -  3d4(a3D)4p 

a*G  z4F” 

%-% 

G3 

Mn  III 

1115.147 

90 

3d*  -  3d4(a*F)4p 

a4F  -  z*G° 

%  -% 

Yl 

Mn  III 

1116.151 

350 

3d‘-3d4(a’F)4p 

a*G  z3F 

%-% 

Yl 

Mn  III 

1118.068 

0 

3d*  -  3d4(a*F'4p 

a*G  z3F 

%  -% 

Yl 

Mn  III 

1118  674 

80 

3d*  -  3d4(a*Fj'4p 

a4F  -z4^ 

%  -% 

Yl 

Mu  III 

1119.303 

300 

3d*-3d4(a*G)4p 

bJF  -  y3F 

%  -% 

Yl 

Mn  III 

1120.768 

0 

3d‘-  3d4(a*F)4l. 

a'F-z4^ 

%-% 

Yl 

Mn  III 

1 1 21 .4i 3 

1 

3d*  -  3d4(a‘D)4p 

a4D  -  z4D‘ 

%  -  % 

G3 

Mn  III 

1122.113 

0 

3d*  -  3d4(a‘F)4p 

b*G  -  v*G° 

89-% 

Yl 

Mn  III 

1122.397 

430 

id*  -  3d4(a‘D)4p 

a4D  z4D° 

%-% 

Yl 

Mn  III 

1124.109 

400 

3d*  -  3d4(a‘D)4p 

a4D  -  z4D° 

%  -  % 

Yl 

Mn  MI 

1124.333 

80 

3d‘-3d4(a*G)4p 

b3F  -  y*F° 

%-% 

Yl 

Mn  III 

1125  065 

0 

3d*-3d4(a‘D)4p 

a4D  -  z4D° 

%-% 

G3 

Mn  III 

1 127.093 

150 

3d*  -  3d4(a*D)4p 

a4D  -  z4D 

%  -% 

Yl 

Mn  III 

1 '77.314 

650 

3d*  -  3d4(a*D)4p 

a4D  -  z4D° 

%-% 

Yl 

Mn  III 

1 123.577 

120 

3d*-3d4(a‘D)4p 

a4D  -  z4I)° 

%  -% 

Yl 

Mn  III 

1128.825 

120 

3d*  -  3d4(a*D)4p 

a4D  -  z4D“ 

%-% 

Yl 

Mn  III 

1133.613 

500 

3d*  -  3d4(a*P)4p 

b3F  -  y3D" 

%-% 

Yl 

Mn  III 

1136.867 

80 

3d‘-3d4(a*D)4p 

b:D  -  x3D” 

%-% 

Y! 

Mn  III 

1137.518 

0 

3d‘-3d4(a'F)4p 

b*G-u3F 

%-% 

Yl 

Mn  II! 

1 140.396 

200 

3d*  -3d4(a3P)4p 

b3F  -  y3D° 

%  -% 

Yl 

Mn  III 

1140.856 

0 

3d*  -  3d4(*D)4p 

b3D  -  x3D° 

%-% 

Yl 

Mn  III 

1141.171 

150 

3d*  -  3d4(*D)4p 

b3D  -  x3D 

%  -% 

Yl 

Mn  III 

1145.744 

0 

3d*  -  3d4(a*H)4p 

a3H  z*G° 

■%-% 

Yl 

Mn  III 

1146.335 

30 

3d*  -  3d4(a*H)4p 

a’H  -  z*G° 

%-% 

Yl 

Mn  III 

1149.572 

550 

3d*  -  3d4(*D)4p 

b3D  -  x3F° 

%-% 

Yl 

Mn  Hi 

1152.716 

700 

3d*  -  3d4(*D)4p 

b3D  -  x3F° 

%-% 

Yl 

Mn  III 

1155.544 

300 

3d*  -  3d4(a*F)4p 

b’F  -  z!F° 

%  -  % 

Yl 

Mn  III 

1159.022 

150 

3d*  -  3d4(a*F)4p 

b3F  -  z3F° 

%  -% 

Y. 

Mn  III 

1 164.029 

60 

3d*  -  3d4(a*H)4p 

a*G  -  z*G° 

%  -  % 

Yl 

Mn  III 

1172.721 

20 

3d*  -  3d4(a*F)4p 

a3G  -  z*G° 

%-% 

Yl 

Mn  III 

1174.810 

10 

3d*  -  3d4(a*D)4p 

a4P  -  z‘D° 

%-% 

G3 

Mn  III 

1177.484 

6 

3d*  -  3d4(a*D)4p 

a4P  -  z'D° 

%-% 

G3 

Mn  III 

1178.031 

40 

3d*  -  3d4(a*D)4p 

a4P-  z‘D° 

%  -% 

Yl 

Mn  III 

1178.51 

2 

3d*  -  3d4(a‘D)4p 

a4F  -  z*D° 

%-% 

G3 

Mn  III 

1179.467 

4 

3d*  -  3d4(a*D)4p 

a4P-z‘D° 

%  -% 

G3 

Mn  III 

1179.35 

20 

7 

3d*  -  3d4(a*D)4p 

a4D  -  z4F" 

%  -  % 

G3 

Mn  III 

1182.825 

350 

3d*  -  3d4(a*D)4p 

a'D-  z4F° 

%  -  % 

Yl 

Mn  III 

1183  304 

30 

4 

3d*  -  3d4(a*D)4p 

a4P  -  z4F 

%-% 

G3 

Me  III 

1183.860 

25w 

7 

3d*  -  3d4(a*D)4p 

a4D  -  z4F° 

%-% 

G3 

Mn  III 

1185.045 

0 

3d*  -  3d4(a*D)4p 

a4D  -  z4F° 

%  -% 

Yl 

Mn  III 

1186.14 

lOw 

7 

3d*-3d4(a*D)4p 

a4D  -  z4F° 

%-% 

G3 

Mn  III 

1187.735 

250 

3d*  -  3d4(a*D)4p 

a4D  -  z4F° 

%  -  % 

Yl 

Mn  III 

1191  730 

15 

4 

3d*  -  3d4(a*D)4p 

a4P  -  z4F° 

%  -  % 

G3 

Mn  III 

1192.78 

8 

4 

3d*  -  3d4(a*D)4p 

a4P  -  z4P° 

%-% 

G3 

Mn  III 

1198.493 

30 

3d*  -  3d4(a*D)4p 

a4P  -  z4P° 

fe-'A 

G3 
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Mn  III 


Mn  III 


( 


Fltmcut 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

,  - 1 

II 

References 

Mn  III 

1198.994 

400 

3d5  -  3d4(a5D)4p 

a4P  -  z4P° 

Vi  -  Vt 

Yl 

Mn  III 

1202.807 

0 

3d5-3d4(alG)4p 

b*D  -  x*F 

Vi  -Vi\ 

Yl 

Mn  III 

1206.425 

20 

3d4(a5F)4p  -  3d4(a*D)6s 

z*D°-gM) 

Vi-'k 

T4.03 

Mn  III 

1208.476 

800 

3d5-3d4(a3H)4p 

b»F  -  zKj° 

Vt  -  Vt 

Yl 

Mn  III 

1210.523 

40 

3d5  -  3d4(asD)4p 

a4P  -  z*F 

Vt-Vt 

Yl 

Mn  III 

1211.582 

150 

3ds  -  3d4(a5D)4p 

a4P  -  z‘P° 

Vi-Vi 

Yl 

Mn  III 

1211.725 

40 

3d5  -  3d4(a‘G)4p 

bJD  -  x*F 

Vt-'/i 

Yl 

Mn  III 

1216.639 

20 

3d5  -  3d4(a5D)4p 

a4D  -  z*D° 

%  % 

Yl 

M~  III 

1219.801 

30 

6 

3d5  -  3d4(a5D)4p 

a4D  -  z*D° 

%  -Vt 

G3 

Mo  III 

1220.940 

750 

3d5  -  3d4(a5D)4p 

a4D  -  z*D° 

Vt-Vt 

Yl 

Mn  III 

1223.83 

20w 

6 

3d5-3d4(a5D)--,p 

a4D  -  z*D° 

Vt  -Vt 

G3 

Mi?  Ill 

1225.133 

350 

3d5  -  3d4(a5D)4p 

a4D  -  z*D° 

Vt  -  Vt 

Yl 

M  i  III 

1228.972 

100 

5 

3d5  -  3d4(a5D)4p 

a4D  -  z4P" 

1ft -V, 

G3 

Mn  III 

1230.12 

20w 

5 

3d5  -  3d4(a5D)4p 

a4D  -  z*r 

Vi-Vi 

G3 

Mn  III 

1239.24 

50w 

5 

3d5  -  3d4(a5D)4p 

a4D  -  7’P'1 

Vi  -Vt 

G3 

Mn  III 

1245,673 

750 

3d  -  3d4(a5D)4p 

a4D  -  z4P° 

I  •  Vi 

Yl 

Mn  III 

1245.975 

700 

3d5  -  3d4(a5D)4p 

a4D  -  z4P° 

V,  -  Vi 

Yl 

Mn  III 

1249.529 

0 

3d5  -  3d4(asD)4p 

a»D  -  z4D° 

V  Vi 

Yi 

Mn  III 

1252.289 

30 

3d5  -  3d4(a5D)4p 

a*D  -  z4D° 

Vi-Vi 

Yl 

Mn  III 

1255.078 

10 

3d5  -  3d4(3D)4p 

b*G  -  x»F 

%  -  % 

G3 

Mn  III 

1255.21 

20 

3d5  -  jd4('I)4p 

b*G  -  wlH° 

Ifi-Vi 

G3 

Mn  III 

1257.885 

0 

3d5  -  3d4(a5D)4p 

a4D  -  z*P° 

Vl-Vt 

Yl 

Mn  III 

1258.55 

30 

3d5  -  3d4(3D)4p 

b*G  -  xJF° 

Vi-lfi 

G3 

Mn  III 

1260.907 

40 

3d5  -  3d4('I)4p 

b*G  -  wJH“ 

Vt-'V, 

03 

Mn  III 

1269.104 

800 

3d5  -  3d4(a3G)4p 

bJD  y,F“ 

Vi  -% 

Yl 

Mn  III 

1276.092 

700 

3d5  -  3d4(a3G)4p 

b2D  -  y,F° 

Vx-Vi 

Yl 

Mn  III 

1276.467 

50 

3d5  -  3d4(a3G)4p 

blD  -  yJF° 

Vi -Vi 

Yl 

Mn  III 

1283.581 

500 

9 

3d5  -  3d4(a5D)4p 

a4F  -  z4D° 

Vi-% 

G3 

Mn  III 

1284.058 

30 

9 

3d5  -  3d4(a3D)4p 

a4F  -  z4D° 

%  -  % 

G3 

Mn  III 

1287,589 

400 

9 

3d5  -  3d4(a5D)4p 

a4F  -  z4D° 

7*  -Vi 

G3 

Mil  III 

1288.682 

50 

9 

3d5  -  3d4(a5D)4p 

a4F  -  z4D° 

Vi-Vi 

G3 

Mn  III 

1291 .618 

300 

9 

3d5  -  3d4(a5D)4p 

a4F  -  z4D° 

Vi-Vi 

G3 

Mn  III 

1291.714 

600 

9 

3d5  -  3d4(a5D)4p 

a4F  -  z4D° 

41,  -  44 

Yl 

Mn  III 

1293.661 

200 

9 

3d5  -  3d4(a5D)4p 

a4F  -  z4D° 

Vi-V, 

G3 

Mn  III 

1316  091 

80 

3d5  -  3d4('G)4p 

b*G  -  x*H° 

Vt-'Vt 

Yl 

Mr  :T. 

1322  186 

40 

3d5  -  3d4('G)4p 

b>G  -  x3H" 

'k-Vi 

Yl 

Mn  II; 

1346.58 

100 

3d5  -  3d4(a3G)4p 

FG  -  x*G 

Vi-Vi 

G3 

Mn  IH 

1346.854 

50 

3d5  -  3d‘(a5D)4p 

a2F  -  z4F° 

Yl 

Mr  III 

1347.087 

0 

3d4(a5D)4s  -  3d4(3D)4p 

b4D  -  x4P“ 

™i-Vi 

Yl 

Mn  Ili 

1347.62 

80 

3d5  -  3d4(asG)4p 

b>G  -  x’G0 

G3 

Mn  III 

1349.782 

0 

3d5  -  3d4(a5D)4p 

aJF  -  z4F° 

%  -  Vt 

Yl 

Mn  III 

1352.599 

30 

3d5  -  3d4(a3F)4p 

b*D  -  z»D° 

\Vi-Vi 

Yl 

Mn  III 

1353.027 

30 

3d5-3c,4(a3F)4p 

b*D  -  z3D° 

|  % -Vt 

Yl 

Mn  III 

1355.959 

20 

3d5  -  3d4(a5D)4p 

a-F-z4F° 

Vi  -% 

Yl 

Mn  III 

1358.958 

40 

3d5  -  3d4(a5D)4p 

a’F  -  z4F' 

Vi-Vi 

Yl 

Mn  III 

1360.718 

1000 

8 

3d4  -  3d4(a5D)4p 

a4F  -  z4F° 

Vi-Vi 

G3 

Mn  III 

1361.032 

10 

3d5  -  3d4(a5D)4p 

a’F  -  z4F° 

Vi-Vi 

Yl 

Mn  III 

1361.26 

! 

3d5  3d4(a5D)4p 

a4F  -  z4F° 

%  -  % 

G3 

Mn  III 

1364.65 

5 

8 

3d5  -  3d4fa5D)4p 

a4F  -  z4F° 

Vi  -  % 

G3 

Mn  III  | 

•365.199 

800 

8 

3d5  3d4(a5D)4p 

a4F  -  z4F° 

%  -  % 

G3 

Mn  III 

1366.46 

4 

3d5  -  3d4(a5D)4p 

a4F  -  z4F° 

Vi -Vi 

G3 

Mn  III 

1368.20 

20 

8 

3d5  -  3d4(a5D)4p 

a4F  -  z4F° 

%  -Vi 

G3 

Mn  III 

1369.430 

400 

8 

3d5  -  3d4(a5D)4p 

a4F  -  z4F° 

Vi-Vi 

G3 

Mn  III 

1369.535 

700 

3d5  -  3d4(a5D)4p 

a4F-z’F° 

Vi-Vi 

Yl 

Mn  III 

1371.647 

300 

8 

3d5  -  3d4(a5D" 

a4F  -  z4F° 

Vi-Vi 

G3 

Mn  Hi 

1386.833 

0 

3d5  -  3d4(a5D)4p 

a*D  -  z4P' 

Vi-Vi 

Yl 

Mn  III 

1394  051 

10 

3d4(a5D)4s  -  3d4(3D)4p 

b4D  -  w4D” 

'ft  -  Vi 

Yl 

Mn  III 

1400.955 

40 

3d4(a5D)4s  -  3d4(3D)4p 

b4D  -  w4D° 

Vi-Vi 

Yl 

Mn  III 

1405.244 

40 

3d4(a5D)4s  -  3d4(3D)4p 

b4D  -  w4D° 

%  -  % 

Yl 

Mn  III 

1406.957 

0 

3d5  -  3d4(a3F)4p 

b*G  -  y2G° 

Vi-Vi 

Yl 

Mn  III 

1408.350 

j0 

3d5  -  3d'(a3G)4p 

b*G  -  y*H° 

Vi-'Vi 

Yl 

Mn  III 

14P  387 

0 

3d5  -  3d4(a3F)4p 

b*G  -  yHJ0 

Ifi-lfi 

Yl 

Mn  III 

1425  05 

2h 

22 

3d4(a5D)4p  -  3d4(a5D)4d 

z'P0 - e*S 

Vi-V, 

G3 

Mn  III 

1427.238 

6 

22 

3d4(a5D)4p  -  3d4(a5D)4d 

z5P° - e'S 

Vi-Vi 

G3 

Mn  III 

1430.784 

20 

22 

3d4(a4D)4p  -  3d4(a!D)4d 

z«P°  -  e'S 

Vx  -  Vi 

G3 
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Mn  III 


Mn  III 


Element 

Wavelength 

Intensity 

Multiple! 

ConfifuratioD 

Term 

m 

References 

Mn  III 

1446  467 

5 

3d4(a3D)4s  -  3d4(a*P)4p 

a‘D  -  y4D“ 

34-% 

G3 

Mn  III 

1449  07 

20 

3d5-3d4(»*H)4p 

i>*G  -  z3H* 

%-*% 

G3 

Mn  III 

1458.90 

10 

3d3  -  3d4(a3H)4p 

bHi  -  z3Hc 

%-% 

G3 

Mn  III 

1462.243 

60 

3d1  3d4(a3F)4p 

b*Ci  -  z3F 

%  -% 

Yl 

Mn  III 

1486.494 

300 

3d4(a3H)4s  -  3d4(a'F)4p 

b»H  -  v»G 

■%-% 

Yl 

Mn  III 

1489.669 

10 

3d4(a3D)4s  -  3d4(a3P)4p 

b4D  -  y3D 

%-% 

Yl 

Mn  III 

1503.066 

5 

3d4(a‘D)46-3d4U>G)4p 

b4D  -  x4F’ 

%-% 

G3 

Mn  III 

1512.17/ 

5 

3d4(a5D)4s  -  3d4(aKJ)4p 

b4D  -  x4F 

%  % 

G3 

Mn  III 

1513.635 

10 

3d4(a3F)4s  3d4(a'F)4p 

c3F  v*G° 

%  •% 

Yl 

Mn  III 

1513.67 

lh 

3d4ta5D)4p  -3d4(a3D)5s 

zcP  -  f»D 

%-% 

G3 

Mn  III 

1515.34 

1 

3d4(a5D)4p  -  3d4(a5D)5s 

z*F  -  f»D 

%-% 

G3 

Mn  III 

1516  76 

5h 

20 

3d4(a5D)4p  -  3d4(a5D)5s 

z*F  -  f*D 

%  -% 

G3 

Mn  III 

1519  M 

5h 

20 

3d4(a3D)4p  -  3d4(a3D)5s 

z*F  -  I*D 

%-% 

G3 

Mn  III 

1522.577 

8h 

20 

3d4(aJD)4p  -  3d4(a5D)5s 

z*F  f»D 

%  -  % 

G3 

Mn  III 

1526.05 

lOh 

20 

3d4(a3D)4p  -  3d4(a‘D)5s 

z*F°  •  f*D 

%-% 

G3 

Mn  III 

1528.64 

2h 

3d4(a3D)4s  -  3d4(a5F)4p 

b4D  -  z3F 

%-% 

G3 

Mn  III 

1529  40 

6h 

3d4(a‘D)4p  -  3d4(a3D)4d 

z*F  -  e4D 

%-% 

G3 

Mn  III 

1530.364 

30h 

20 

3d4(a5D)4p  -  3d4(a5D)5s 

z*F  -  ro 

*%-% 

G3 

Mn  III 

1541.15 

15h 

3d4(aJD)4p  -  3d4(a3D)5s 

z»F  -  f*D 

%  -% 

G3 

Mn  III 

1541.744 

30 

3d4(a3F)4s  -  3d4(a’F)4p 

c3F  -  u3F 

%  -% 

Yl 

Mn  III 

1544.25 

lOh 

3d4(a3D)4p  -  3d4(a3D)5s 

z*F  -  f*D 

%-% 

G3 

Mn  III 

1545.251 

20 

3d4(a*F)4s  -  3d4(a'F)4p 

c3F  -  u3F 

%  -% 

Yl 

Mn  III 

1546.197 

0 

3d4(a3F)4s  -  3d4(a'F)4p 

c3F  -  u3F 

%  -  % 

Yl 

Mn  III 

1547.45 

lh 

3d4(a‘D)4p-3d4(aJD)4d 

z4F  -  e4D 

%-% 

G3 

Mn  III 

1547.68 

lh 

3d4(a5D)4s  -  3d4(a3F)4p 

b4D  -  x4D° 

%-% 

G3 

Mn  III 

1548.371 

lw 

3d4(a5D)4p  -  3d4(a*D)5s 

z»F  -  f»D 

%  -  % 

G3 

Mn  III 

1550.20 

2h 

3d4(a»D)4p-3d4(a‘D)5s 

z5P°  f*D 

%-% 

G3 

Mn  III 

1555.299 

3h 

3d4(a3D)4s  -  3d4(a3F)4p 

b4D  -  v4F 

%-% 

G3 

Mn  III 

1555.343 

0 

3d4(a5D)4s  -  3d4(a3F)4p 

b4i£)  -  y4F 

%-% 

Yl 

Mn  III 

1555.40 

1 

3d4(a3H)4p  -  3d4(3H)4d 

z4H“  -  IHj 

*%-  % 

G3 

Mn  III 

1556.121 

8 

3d4(a3H)4p  -  3d4(3H)4d 

z4H°-f4G 

G3 

Mn  III 

1558.182 

5 

19 

3d4(asD)4p  -  3d4(a‘D)4d 

z5F  -e*F 

%-% 

G3 

Mn  ill 

1558.602 

10 

3d4(aJD)4p  -  3d4(a3D}4d 

z‘F°-e*F 

%-% 

G3 

Mn  III 

1561.570 

70 

3d4(a»D)4p-3d4(a3D)4d 

z5F°  -  e*F 

%  -% 

G3 

Mn  III 

1561.681 

40 

3d4(a3H)4p  -  3d4(a’H)4d 

z4H°  -  e4I 

Yl 

M.i  III 

1562.033 

20 

3d4(a3H)4p  -  3d4(a3H)4d 

z'H”  -  e4I 

*%-■% 

Yl 

Mn  III 

1562.212 

2h 

3d4(a*D)4p  -  3d4(asD)4d 

z4P°  -  e4D 

%-% 

G3 

Mn  III 

1562.493 

0 

3d4(a3H)4p  •  3d4(a3H)4d 

z4H"  -  e4I 

%-'% 

Yl 

Mn  III 

1565.830 

30h 

19 

3d4 (a3D)4p  -  3d4(a‘D)-id 

z*F°  -  e5F 

%  -  % 

G3 

Mn  III 

1566.198 

40 

3d4(a,H)4p-3d4(a,H)4d 

z4H“  -  e4H 

%  -% 

Yl 

Mn  III 

1566. "'62 

20 

3d4(a’H)4p  -  3d4(a3H)4d 

z4H°  -  e4H 

%-% 

Yl 

Mn  III 

156/. 772 

15h 

3d4(a3H)4p-3d4(3H)4d 

z4H°  -  e4H 

G3 

Mn  III 

1568.325 

10 

19 

3d4(a5D)4p  -  3d4(asD)4d 

z3F°  -  e3F 

%-% 

G3 

Mn  III 

1569  304 

G 

3d4(a3H)4p  -  3d4(a3H)4d 

z4H°  -  e4I 

*%-■% 

Yl 

Mn  III 

1569.516 

0 

3d4(asH)4p  -  3d4(a*H)4d 

z4H°  -  c4I 

%  -  % 

Yl 

Mn  III 

1570.169 

9 

3d4(a5D)4s  -  3d4(a*F)4p 

b4D  -  y4F° 

%  -  % 

Yl 

Mn  III 

1571  06 

2h 

3d4(a5D)4p  -  3d4(a5D)4d 

z3F°  -  e5D 

%-% 

G3 

Mn  III 

1571 .920 

20h 

3d4(a*H)4p  -  3d4(3H)4d 

z4H°  -  e4H 

■%-■% 

G3 

Mn  ill 

1575.33 

1 

3d4(a3D)4p  -  3d4(a3D)4d 

z3D°  -  e4D 

G3 

Mn  III 

1576.924 

10 

3d4(a3D)4s  -  3d4(a3P)4p 

b4D  -  y4F 

%  -% 

Yl 

Mn  III 

1577.939 

100 

19 

3d4(a3H)4s  -  3d4(3D)4p 

a4H  -  x3F° 

%  -  % 

G3 

Mn  III 

1578.467 

20 

3d4(a3D)4p  -  3d4(a3D)4d 

z‘F°  ■  e*D 

%  -  % 

G3 

Mn  III 

1579  567 

0 

3d4(a3G)4s  -  3d4(a*F)4p 

c'G  -  v»G° 

Yl 

Mn  III 

1585.714 

150 

3d4(asD)4s  -  3d4(a3P)4p 

b4D  -  y4F 

%-% 

Yl 

Mn  III 

1591.942 

5 

3d4(a3D)4p  -  3d4(a5D)4d 

z3P°  -  e3F 

%  •% 

G3 

Mn  III 

1592.187 

5 

3d4(a5D)4s  -  3d4(a3P)4p 

b4D  -  y^” 

%  -% 

G3 

Mn  III 

1593.97 

3h 

3d4(?3D)4p  -  3d4(asD)5s 

z3D°  -  f*D 

%  -  % 

G3 

Mn  III 

1594.312 

5h 

3d4(a3D)4s-3d4(a3P)4p 

b4D  -  y4P° 

%  -% 

G3 

Mn  III 

1595.081 

100 

3d4(a3D)4p-3d4(a5D)4d 

z«p“.e»F 

%  -  % 

G3 

Mn  III 

1595.35 

80 

3d4(a3D)4p  -  3d4(a3D)4d 

z4F° - e4F 

%  -% 

G3 

Mn  HI 

1596.211 

80h 

3d4(a3D)4p  -  3d4(a3D)4d 

z4F°  -e4F 

%  -% 

G3 

Mn  III 

1596.948 

300 

3d4(a3D)4p  •  3d4(a5D)4d 

z4F°-e4F 

%  -% 

G3 

Mn  III 

1598.651 

50 

3d4(a3D)4p  -  3d4(a5D)4d 

zfP°  -  e3F 

%  -% 

G3 

Mn  III 

1599.50 

5 

3d4(a3D)4p  -  3d4(a3D)4d 

z*P°  -  e3F 

%  -  % 

G3 

Mn  III 

1600.770 

lOh 

3d4(a3D)4p-3d4(a»D)4d 

z4F°  -  e4F 

%  -  % 

G3 

413 


Mn  III 


Mr.  Ill 


fckrrr.cnl 

Wavelength 

Intensity 

Multiple: 

Configuration 

Terr* 

J  -  J 

References 

Mn  III 

1601 .045 

5h 

5d4(a*D)4p  -  3d4(a5D)5s 

z4P-f4D 

56  -56 

G3 

Mn  III 

1601 .42 

5h 

3d4(a3D)4p  -  3d4(a5D)5s 

z‘D  -  f‘D 

36  -  36 

G3 

Mn  III 

1602  17 

20 

18 

5d4(a5D)4p  -  5d4(a5D)4d 

z*F° - e*G 

•A  -56 

G3 

Mn  III 

1602  58 

20 

3d%a5D)4p-3d4(a5D)4d 

z*P  -  e*D 

56  -7/2 

G3 

Mn  III 

1605  205 

50h 

18 

3d4(a5D)4p  -  5d4(a*D)4d 

z*P  •  e«G 

56  '56 

G 

Mn  III 

1605  596 

2 

3d4(aJD)4p  •  3d4(a5D)4d 

z‘P"  -  e*D 

56  -<h. 

G3 

Mn  III 

I60‘*.«07 

2h 

3d4(L'‘H)4p-3d4(3H)4d 

z4I°  -  f*G 

*h  -86 

G3 

Mn  III 

’605.107 

4h 

3d4(a5D)4p  -  3d4(a5D)5s 

z4F  -  f4D 

56  -56 

G3 

Mn  III 

1605  27 

5h 

3d4(a5D)4p  3d4(a5D)5s 

z‘D°  -  f‘D 

56  56 

G3 

Mn  III 

160'  45 

40h 

18 

3d4(a5D)4p  -  ?J4(a5D)4d 

z*F°  -  cHi 

56  -  ’A 

C4.G3 

Mn  III 

1605  67 

20 

18 

3d4(a5D)4p  -  3d4(a5D)4d 

z«F°  -  c*G 

%  -56 

G3 

Mr.  III 

1606  755 

I 

3d4(a5D)4p  -  3d4(a5D)5s 

z4F'  -  f4D 

56-56 

G3 

Mn  III 

1607.005 

20h 

3d4(a3H)4p  -  3d4(3H(4d 

z'V-fHi 

"6 -"6 

G3 

Mn  HI 

i  60"/. 884 

50h 

3J4(a5D)4p  -  3d4(asD)4J 

z‘I3  -cHi 

36  -  *6 

G3 

Mn  III 

1608  18 

5h 

3d4(a3D)4p  -  3d4(a5D)5s 

z‘I)°  -  f*D 

76  -56 

(53 

Mn  III 

1609 

20b 

18 

3d4(a5D)4p  -  3d4(a5D)4d 

z*F°  -  e*G 

56  -56 

G> 

Mn  III 

1609  172 

50lHi 

18 

3d4(a5D)4p  -3d4(a5I))4d 

z‘F°  -  eH; 

56  -36 

G5 

Mn  III 

1610.05 

5h 

3d4(a5D)4p  -  3d4(a5D)5s 

z‘D‘  f‘D 

>A  -  !A 

G3 

Mn  III 

1610.228 

20h 

3d4(a5D)4p  -  3d4(a5D)5s 

z*D  f‘D 

%  -56 

G3 

Mn  III 

1612  78 

2h 

3d4(a5D)4p  -  3d4(asD;5s 

z‘D°  -  f'D 

56  ->A 

G3 

Mn  III 

1615.656 

20 

18 

3d4(a5I))4-  3d4;aJi2)4d 

z'F-cHi 

56  -  56 

G3 

Mn  III 

1614.144 

800 

18 

3d4(a5D)4p  -  3a4,a’D)4d 

z*F°  -  e*G 

*h-«h 

G3 

Mn  III 

1617.165 

5 

18 

3d4(a5D)4p  -  3d4;a5D> ‘  ’ 

z6F  -e*G 

56  -56 

G3 

Mn  III 

1617.760 

200 

3d4(a3H)4p  -  3d4(3H)4d 

z4I°  -e4K 

56  -  '9- 

G3 

Mn  II! 

1618.689 

1 

3d4(a3F)4s  -  3d4CD)4p 

b4F  -  x3F° 

56-56 

G3 

Mn  III 

1619.62 

40h 

18 

3d4(a5D)4p  -  3d4(a5D)4d 

z‘F° - e«G 

56-56 

G3 

Mn  III 

1620  602 

1000 

18 

3d4(a5D)4p  -  3d4(a5D)4d 

z‘F°  -  e«G 

•V.  >56 

G3 

Mn  III 

1621.284 

Ih 

3d4(a3F)4p-  3d4(3H)4d 

z4G“  -  f4G 

>36-56 

G3 

Mn  III 

1625.122 

10 

3d4(a3H)4s  -  3d4(a'G)4p 

a4H  w’G” 

56-56 

Yl 

Mn  III 

1625.911 

500 

3d4(a3H)4p  -  3d4(3H)4d 

z4I°  e4K 

‘56  - 

G3 

Mn  III 

1626.885 

0 

3d4(a3H)4p  -3d4(a3H)4d 

z4I°  -  e4H 

56-% 

Yl 

Mn  III 

1626.99 

6 

18 

3d4(a5D)4p  -  3d4(a5D)4d 

z“F°  -  e*G 

"16  -  "16 

G3 

Mn  III 

1627.200 

5h 

3d4(a3P)4s  -  3d4(3D)4p 

fc  P  -  x4P” 

■A  -56 

G3 

Mn  III 

1627.745 

20 

3d4(a3H)4p  -  3d4(a3H)4d 

z4I”  -  e4I 

>36- >36 

Yl 

Mn  III 

1629.117 

400 

3d4(a3H)4p  -  3d4(3H)4d 

z4)"  e4K 

'56  -  *56 

G3 

Mn  III 

1629.715 

:o 

3d4(a3H)4p  3d4(a3H)4d 

z4I“-c4I 

56-56 

Yl 

Mn  III 

1650.562 

f, 

3d4(a3H)4p  -  3_,4(a3H)4d 

z4I°-e4I 

■56- >56 

Yl 

Mn  III 

1650.768 

0 

3d4(a3H)4p  -  3d4(a3H)4d 

z4l°  e4I 

>56  -  >56 

Yl 

Mn  III 

1651.658 

0 

3d4(a3H)4p  -  3d4(a3H)4d 

z4r  -  e4H 

"A -56 

Yl 

Mn  III 

1655.51 

20h 

3d4(a3P)4s  -  3d4(3D)4p 

b4P  -  x4P° 

56  -  56 

G3 

Mn  III 

1655.800 

500 

3d4(a3H)4p  -  3d4(3H)4d 

z4P  -e4K 

>56 -"A 

G3 

Mn  III 

1656.559 

5 

3d4(a3H)4p  -  3d4(3H)4d 

z4I°  -  e4H 

>56 -"A 

G3 

M11  III 

1657.974 

2h 

3d4(a3H)4p  -  3d4(3H)4d 

z4I°  -e4K 

>56  -  >56 

G3 

Mn  III 

1642.054 

10 

3d4(a5D)4p  -  3d4(a5D)4d 

z4P"  •  esF 

56  -  ’A 

G3 

Mn  III 

1642.78 

50 

21 

3d4(a5D)4p  -  3d4(a5D)4d 

z6P“  -  e*P 

56  -56 

G3 

Mn  III 

1645.702 

50h 

21 

3d4(a5D)4p  -  3d4(asD)4d 

z6P”  -  e*P 

56-56 

G3 

Mn  III 

1644.% 

IOh 

21 

3d4(a5D)4p  -  3d4(a5D)4d 

zsP“  -  e6P 

56  -56 

G3 

Mn  III 

1645.03 

I5h 

3d4(a5D)4s  -  3d4(a3P)4p 

b4D  y4D° 

56  -  56 

G3 

Mn  III 

1646.59 

2h 

2! 

3d4(a5D)4p  -  3d’(a5D)4d 

z*P”  -  e6P 

56-56 

G3 

Mn  III 

1647.46 

250 

21 

3d4(a5D)4p  -  3d4(a5D)4d 

z6P°  e*P 

56  -56 

G3 

Mn  III 

1647.827 

50 

21 

3d4(a5D)4p  3d4(a5D)4d 

z6P° -  e6P 

56-56 

G3 

Mn  III 

1648  575 

IOOh 

25 

3d4(a5D)4p  •  3d4(asD)4d 

zsD°  e‘F 

56-56 

G3 

Mn  III 

1649.50 

I50w 

3d/(a5D)4p-  3d4(a5D)4d 

z4F°  •  e4D 

9a  -56 

G3 

Mn  III 

1651  55 

80 

21 

3d4(a5D)4p  -  3d4(a5D)4d 

z«P°  -  e’P 

56-56 

G3 

Mn  III 

1655.57 

400 

25 

3d4(a5D)4p  -  3d4(a5D)4d 

z6D”  -  e6F 

56  >56 

G3 

Mn  III 

1655.825 

50 

3d4(a3I))4s  -  3d4(a3P)4p 

b4D  -  y4D° 

56-56 

G3 

Mn  III 

1656.510 

5 

3d4(a5D)4p  -  3d4(a5D)4d 

z«D°  -  e6F 

56  -  7A 

G3 

Mn  III 

1657.20 

10 

3d4(a5D)4p  -  3d4(a5D)4d 

z6D“  -  e*F 

56-56 

G3 

Mn  III 

1658  68 

6w 

25 

3d4(a5D)4p  •  3d4(a5D)4d 

z6D°  *  e6r 

56  56 

G3 

Mn  III 

1659  602 

100 

24 

3d4va5D)4p  -  3d4(a5D)4d 

z«D°  -  e6D 

56  56 

G3 

Mn  III 

1662  555 

3 

3d4(a5D)4p  •  3d4(a5I))4d 

z6D°  •  e6F 

56  -56 

G3 

Mn  III 

1662  827 

0 

3d4(a5D)4s  -  3d4(a3P)4p 

b4D  -  y4D° 

56  56 

Yl 

Mn  III 

1662  945 

0 

3d4(a'G)4s  -  3d4(a'F)4p 

d*G  -  u»F“ 

56  -56 

Yl 

Mn  III 

1665.701 

15 

24 

3d4(a5D)4p  -  3d4(a5D)4d 

z‘D°  -  e6D 

56  -56 

G3 

Mn  III 

1666  255 

IOh 

3d4(a3P)4s  -  3d4(3D)4p 

b4P  -  x4P 

56-56 

G3 

4  J  4 


[Yf . 


..•^.■a,  a.  -  *m*P*»*M*- ~  WIHMaWaiti 


Mn  III 


Mn  m 


Element 

Waveleagth 

CoofifuraUOti 

Term 

KB 

References 

Mn  III 

1667.698 

20h 

24 

3d4(a*D)4p  -  3d4(a*D)4d 

z*D°  -  e»D 

G3 

Mn  III 

1668.047 

Ih 

3d4(a’H)4p  -  3d4(3H)4d 

y4G‘-f4G 

G3 

Mn  III 

1668  799 

0 

3d4(asF)4s  -  3d4(alD)4p 

c3F  •  w3D’ 

Yl 

Mn  III 

1669.032 

200 

3d4(a‘D)4p  -  3d4(a*D)4d 

z4F*  -e^  ? 

1 h  ->% 

G3 

Mn  III 

1669.404 

203 

3d4(a*H)4p  -  3d4(3H)4d 

y*G'-f*G 

"k-"ft 

G3 

Mn  III 

1669.691 

2 

3d4(a*D)4s  -  3d4(a*P)4p 

b4D  -  y4D° 

Vt-Vt 

G3 

Mn  III 

1670.315 

3 

3d4(a*D)4s  -  3d4(a3P)4p 

b4D  -  y'D' 

Vt-Vt 

G3 

Mn  .11 

1671  015 

200 

3d4(a‘D)4p  -  3d4(a*D)4d 

z4F  - 

Vt-Vt 

G3 

Mn  III 

1671 .4^4 

30 

3d4(a‘D)4p  -  3d4(a*D)4d 

z*D"  -  e*D 

Vt-Vt 

G3 

Mn  IH 

1672.00V 

10 

3d4(a’H)4s  -  3d4(*I)4p 

a4H  -  z3K° 

"k-'Vt 

G3 

Mn  III 

1672.974 

200 

3d4(a‘D)4p  -  3d4(a‘D)4d 

z4F  - 

‘ft -‘ft 

G3 

Mn  III 

1674  408 

3h 

3d4(asP)4s  -  3d4('S)4p 

b3P-x3F 

Vt-Vt 

G3 

Mn  III 

1675.329 

3 

3d4(a‘D)4p  -  3d4(a3D)4d 

z4F-e4G 

‘ft -It 

G3 

Mn  U! 

1675.52 

200 

3d4(a3H)4p  -  3d4(3H)4d 

y*G°  -  IHj 

ft -‘ft 

G3 

Mn  III 

1676.147 

3 

3d4(a3H)4s-3d4(*I)4p 

a4H  -  z3K“ 

'Vt-'Vt 

G3 

Mn  III 

1676.95 

30 

3d4(a*D)4p  -  3d4(a*D)4d 

z4F-e4G 

Vt-Vt 

G3 

Mn  III 

1678  08 

lh 

3d4(a3P)4s  -  3d4(3D)4p 

b4P-  x4F 

•ft -It 

G3 

Mn  III 

1705.497 

3 

3d4(a‘D)4s  -  3d4(a‘D)4p 

a*D  -  z4D° 

•ft -•ft 

G5 

Mn  III 

1707.157 

2 

3d4(a*P)4s  -  3d4('S)4p 

b3P  -  x3F 

‘ft-‘ft 

G 

Mn  III 

1707.995 

2 

3d4(a‘D)4p-3d4(a‘D)4d 

z*D°  -  e*P 

Vt-Vt 

G3 

Mn  III 

1708.804 

0 

3d4(a‘D)4p-3d4(a‘D)4d 

z*D°  -  e*P 

Vt-Vt 

Yl 

Mn  III 

1710.138 

2 

3d4(a‘D)4p  -  3d4(a‘D)4d 

z*D°  -  e*P 

3 ft -•ft 

G3 

Mn  III 

.712.134 

1 

3d4(a*D)  is  -  3d4(a*D)4p 

a*D  -  z4D° 

Vt-Vt 

G3 

Mn  III 

1716.569 

5 

3d4(asD)4p  -  3d4(asD)4d 

z*D°  -  e*P 

•ft -•ft 

G3 

Mn  III 

1717.053 

3 

3d4(a*F)4S  -  3d4(*D)4p 

b4F  w4F 

•ft -■'ft 

G3 

Mn  III 

1721 .61 

2 

3d4(a3H)4s  -  3d4(a3G)4p 

a4H  -  x^0 

* ft-ft 

G3 

Mn  III 

1735.073 

30 

3d4(a3F)4s-3d4(a3D)4p 

c3F  -  x3D° 

•ft -•ft 

Yl 

Mn  III 

1742.15 

50w 

3d4(a5D)4p  -  3d4(a‘D)4d 

z4F  -e*D 

•ft-Vt 

G3 

Mn  III 

1743  % 

3h 

3d4(a‘D)4p  -  3d4(a‘D)4d 

z4F  -  e*D 

•ft-Vt 

G3 

Mn  III 

1744.35 

2h 

3d4(a*F)4s  -3d4(3D)4p 

c3F  -  x3D° 

•ft -ft 

G3 

Mn  III 

1745.625 

5 

3d4(aaF)4s  -  3d4(*D)4p 

c3F  -  x3D° 

•ft-Vt 

G3 

Mn  III 

1747.38 

5 

3d4(asD)4p  -  3d4(a*D)4d 

z4F°  -  e*D 

Vt-Vt 

G3 

Mn  III 

1748.888 

10 

3d4(a5D)4p  -  3d’(a!D)4d 

z4F°  -  e*D 

•ft -•ft 

G3 

Mn  III 

1749.17 

Ih 

3d4(a3G)4p-3d4(aH)4d 

'Vt-Vt 

G3 

Mn  III 

1751.253 

0 

3d4(a3D)4s  -  3d4(a'D)4p 

c4D  -  w3D° 

Vt-Vt 

Yl 

Mu  III 

1764.841 

3 

3U4(a3F)4s  -  3d4(3D)4p 

c3F  -  x3F° 

Vt-Vt 

G3 

Mn  III 

1772.824 

5 

3d4(a3F)4s  -  3d4(3D)4p 

c3F  -  x3F 

Vt-Vt 

G3 

Mn  III 

1784.394 

20 

3d4(a3H)4s  -  3d4(a’G)4p 

b*H  -  w*G° 

"ft-Vt 

Y! 

Mn  III 

1792.38 

5 

3d4(a3G)4s  -  3d4(3D)4p 

bHJ  -  w4F° 

V,  Vt 

G3 

Mn  III 

1793  242 

10 

3d4(a3G)4s  -  3d4(3D)4p 

b*G  -w4F° 

Vt-'k 

G3 

Mn  III 

1793.560 

10 

3d4(a'G)4s-3d4(3D)4p 

b^  -  w4F° 

Vt-Vt 

G3 

Mn  III 

1794  09 

5 

3d4(a3G)4s  -3d4(3D)4p 

b*G  -  w4F° 

Vt-Vt 

G3 

Mn  III 

17%.864 

100 

3d4(a3G)4s  -  3d4(3D)4p 

b^  -  w4F° 

"ft-Vt 

G3 

Mn  III 

1797.919 

25 

3d4(a3G)4s  -  3d4(3D)4p 

b4G-w4F° 

•ft-Vt 

G3 

Mn  III 

1798  130 

80 

3d4(a3G)4s  -  3d4(3D)4p 

b^  -  w4F° 

•ft-'k 

G3 

Mn  III 

1798  545 

1 

3d4(a5D)4d  -  3d4(a5D)5f 

c*G  -  w*F° 

Vt-Vt 

G3 

Mn  III 

1799.340 

2 

3d4(a3H)4s  -  3d4(a3G)4p 

a4H  -x^" 

Vt-V- 

G3 

Mn  III 

1799.56 

2 

3d4(a5D)4d-  3d4(a6D)5f 

e*G  -  w*F° 

Vt-'k 

G3 

Mn  III 

1802.450 

1 

3d4(a3H)4s  -  3d4(a3G)4p 

a4H  -  x^” 

Vt-Vt 

G3 

Mn  III 

1804.065 

400 

3d4(a3H}4s  -  3d4(a3G)4p 

a4H  -  x^" 

<Vt-"k 

G3 

Mn  III 

1806.473 

300 

3d4(a3H)4s  -  3d4(a3G)4p 

a4H  -  x*G° 

u ft-Vt 

G3 

Mn  III 

1807.925 

3 

3d4(a3H)4s-3d4(a3G)4p 

a4H  -  x^" 

'k-'k 

G3 

Mn  III 

1810.767 

200 

3d4(a3H)4s  -  3d4(a3G)**p 

a4H  -  x^0 

'k-Vt 

G3 

Mn  III 

1811.025 

300 

3d4(a3H)4s  -  3d4(a3G)4p 

a4H  -  x^0 

Vt-'k 

G3 

Mn  III 

1819.410 

5 

3d4(a3H)4s  -  3d4(a3G)4p 

a4H  -  y3F° 

Vt-Vt 

G3 

Mn  III 

1823  4'77 

40 

3d4(a3F)4s  -3d4(a,G)4p 

c’F-wKT 

'k-Vt 

Yl 

Mn  II! 

1828.647 

40 

3d4(a3F)4s  -  3d4(a'G)4p 

c3F  -  w*G’ 

Vt-'k 

Yl 

Mn  III 

1833.019 

20 

3d4(a3H)4s  -3d4(a3G)4p 

a4H  -  y2H° 

•Vt-'Vt 

G3 

Mn  III 

1839.01 

2 

3d4(a4H)4s  -  3d4(3D)4p 

b3H  -  w4F° 

Vt-'k 

G3 

Mn  III 

1846.001 

3 

3d4(a3G)4s-3d4(3D)4p 

c*G-x3F 

'k-Vt 

G3 

Mn  III 

1846.278 

3 

3d4(a3G)4s-3d4(1I)4p 

c*G  -  w3H° 

'k-Vt 

G3 

Mn  III 

1847.268 

30 

3d4(a3H)4s  -  3d4(*G)4p 

b3H  -  x3H° 

"ft -"ft 

G3 

Mn  III 

1849.049 

15 

3d4(a3H)4s-3d4(‘G)4p 

b3H  -  x3H° 

Vt-Vt 

G3 

Mn  III 

1852.579 

3 

3d4(a3F)4s  -  3d4(a3G)4p 

b4F  -x4G'‘ 

• k-Vt 

G3 

Mn  III 

1853.77 

1 

3d4(a5D)4s  -  3d4(a3D)4p 

a»D  -  z4F° 

Vt-Vt 

G3 
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Mn  III 


Mn  HI 


Si- Si  G3 
Si  -Si  G3 
Si -Si  G3 
Si -Si  G3 
Si -Si  G3 

■Si-«Si  G3 
Si -Si  G3 
■Si- >34  G3 
Si -Si  G3 
Si -Si  G3 

Si -Si  G3 
Si -Si  G3 
Si -Si  G3 
Si -Si  G3 
Si -Si  G3 

Si -Si  G3 
Si->Si  G3 
Si->Si  G3 
% -Si  G3 
Si- Si  G3 

Si -Si  G3 
Si -Si  G3 
’Si-^i  G3 
>%->%  G3 
>34 -»i  G3 

Si -Si  G: 
Si -Si  G3 
■Si- *Si  G3 
Si -Si  G3 
Si -Si  G3 


Si-Si  Yl 
Si-Si  I 
Si-Si 
Si-Si 

Si -Si 
Si -Si 
Si -Si 
Si -Si  G3 
Si -Si  G3 

Si  -  Si  G3 
Si -Si  Yl 
Si -Si  G3 
Si -Si  Yl 
Si -Si  G3 

Si  -  Si  G3 
Si -Si  G3 
Si -Si  G3 
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Mn  IV 


MANGANESE  IV  (Mn9+),  Z  =  25 
Ground  State  ls,2s*2p*3s*3p#3d4  5Do  (22  elections) 
Ionization  Potential  (427  000)  cm1,  (53)  eV 


Mn  IV 


Mn  IV 


Mn  IV 


Element 

Wiveknflh 

Intensity 

Muhiptet 

Configuration 

Tenn 

DO 

References 

Mn  IV 

'82.089 

80 

3d4  -  3d3(a4F)4p 

*a‘D-z‘F 

2-3 

Y7 

Mn  IV 

582.400 

30 

3d4  -  3d3(a3P)4p 

a*P  -  y*n* 

1  -  1 

Y2 

Mn  IV 

582.785 

450 

3d4  -  3d3(a4F)4p 

ga3D  -  z‘F 

4 -t. 

Y2 

Mn  IV 

582.993 

500 

3d4  -  3d3(a4F)4p 

*a‘D  -  z‘F' 

3-3 

Y2 

Mn  IV 

583.390 

450 

3d4  -  3d»(a4F)4p 

*a‘D  -  z‘F 

2-2 

Y2 

Mn  IV 

583.480 

350 

3d4  -  3d3(a4F)4p 

ga*D  -  z*F* 

0-1 

Y2 

Mn  IV 

583.618 

40 

3d4  -  3d3(»*P)4p 

a3F-  y3D° 

3-3 

Y2 

Mn  IV 

583.824 

150 

3d4  -  3d3(a4F)4p 

*a‘D  -  zlF 

1  -  1 

Y2 

Mn  IV 

583.945 

100 

3d4  -  3d3(a*P)4p 

a3F  -  y*D” 

4-3 

Y2 

Mn  T.V 

584.063 

150 

3d4  -  3d3(a4F)4p 

*a‘D  -  z‘D° 

3-4 

Y2 

Mn  IV 

584.124 

100 

3d4  -  3d3(a4F)4p 

*a‘D-z3F 

4-3 

B25.Y2 

Mn  IV 

584.296 

150 

3d4  -  3d3(a4F)4p 

ga‘D  -  z‘F 

3-2 

B25.Y2 

Mn  IV 

584.443 

550 

3d4  -  3d3(a4f)4p 

ga‘D  -  z‘F 

2-1 

B25.Y2 

Mn  IV 

584.835 

500 

3d4  -  3d3(a4F)4p 

*a‘D  -  z‘D° 

2-3 

Y2 

Mn  IV 

585.208 

600 

3d4  -  3d*(a4F)4p 

ga3D  -  z*D° 

4-4 

Y2 

Mn  IV 

585.586 

3d4  -  3d3(a4F)4p 

gasD  -  z5D° 

1-2 

Y2 

Mn  IV 

585.736 

450 

3d4  -  3d3(a4F)4p 

*a3D  -  z3D° 

3-3 

Y2 

Mn  IV 

586.245 

350 

3d4  -  3d3(a4F)4p 

ga3D  •  z5D° 

0-1 

Y2 

Mn  IV 

3d4  -  3d3(a4F)4p 

*a‘D  -  z‘D° 

1  - 1 

Y2 

Mn  IV 

586.873 

450 

3d4  -  3d3(a4F)4p 

*a‘D  -  z3D° 

4-3 

Y2 

Mn  IV 

587.157 

350 

3d4  -  3d3(a4F)4p 

*a»D  -  zsD° 

3-2 

Y2 

Mn  IV 

587.232 

350 

3d4- 3d3(a4F)4p 

j?a‘D  -  z5D° 

2-1 

Y2 

Mn  IV 

587.574 

200 

3d4 - 3d3(a2P)4p 

a3r  -  y3D" 

7-1 

Y2 

Mn  IV 

591 .707 

150 

3d4  -  3d3(a2G)4p 

a3H  -  y3F° 

4-3 

Y2 

Mn  IV 

592.230 

0 

3d4  -  3d*(a*G)4p 

a’P  -  y3F 

;  -2 

Y2 

Mn  IV 

592.599 

120 

3d4  -  3d3(aJG)4p 

a3H  -  y3F 

4-4 

Y2 

Mn  IV 

593.279 

100 

3d4  -  3d3(a2G)  Ip 

a3H  -  y3F 

5-4 

Y2 

Mu  IV 

593.329 

80 

3d4  -  3d3(a2P)4p 

aH!  -  y3D° 

4-3 

Y2 

Mr.  IV 

594.106 

120 

3d4  -  3d3(a2H)4p 

a’G  -  y3H° 

3-4 

Y2 

Mn  IV 

595.260 

120 

3d4  -  3d3(a2H)4p 

a’G  -  y3H° 

5-6 

Y2 

Mn  IV 

594.503 

350 

3d‘-3d3(a2H)4p 

aKI  -  y3H° 

4-5 

Y2 

Mn  IV 

594.959 

500 

3d‘-3d3(a2G)4p 

a3H  -  yHi' 

5-5 

Y2 

Mn  IV 

595  223 

60 

3d4  -  3d3(a2H)4p 

aHj  -  y3H” 

5-5 

Y2 

Mn  IV 

595.392 

0 

3d4  -  3d3(a2G)4p 

a3P  -  y3F° 

2-3 

Y2 

Mn  IV 

595.684 

550 

3d‘-3d3(a2G)4p 

a3H  -  y’G” 

6-5 

Y2 

Mn  IV 

596  174 

450 

3d’-3d3(a2G)4p 

a’H  -  yH}” 

5-4 

Y2 

Mn  IV 

597.107 

400 

3d4  -  3d3(a2G)4p 

a3H  -  y’G” 

4-3 

Y2 

Mn  IV 

597  298 

450 

3d4  -  3d3(a2G)4p 

a3F  -  y3F" 

3-3 

Y2 

Mn  IV 

597.577 

500 

3d4  -  3d3(a2G)4p 

a3F  -  y3F° 

2-2 

Y2 

Mn  IV 

597.644 

450 

3d4  -  3d3(a2G)4p 

a3F  -  y3F° 

4-3 

Y2 

Mn  IV 

597.820 

150 

3d4  -  3d3(a2G)4p 

a3F  -  y3F° 

3-2 

Y2 

Mn  IV 

598.526 

500 

Id4 - 3d3(a2G)4p 

a3F  -  y3Fc 

4-4 

Y2 

Mn  IV 

599.848 

40 

3d4  -  3d3(a2G)4p 

a3I  I  -  z3H‘ 

5-6 

Y2 

Mn  IV 

600.257 

350 

3d4  -  3d3(a2G)4p 

a3F  -  y3G° 

4-5 

Y2 

Mn  IV 

600.614 

100 

3d5-3d3(a2D)4p 

a3D  -  w3D° 

3-3 

Y2 

Mn  IV 

600.917 

40 

3d4  -  3d3(a2D)4p 

a3D  -  w3D“ 

2-3 

Y2 

Mn  IV 

601  153 

300 

3d4-3dJ(a2G)4p 

a3F  -  y3G° 

3-4 

Y2 

Mn  IV 

601.499 

70 

3d4  -  3d’(a2G)4p 

a3F  -  y3G° 

4-4 

Y2 

Mn  IV 

601.788 

10 

rd4  -  3d-Ha2D)4p 

a3D  -  w3D° 

3-2 

Y2 

Mn  IV 

602.115 

80 

3d4  -  3d3(a2D)4p 

a3D  -  w3D“ 

2-2 

Y2 

Mn  IV 

602.535 

300 

3d4  -  3d3(a2G)4p 

a3F  -  y3G° 

2-3 

Y2 

M11  IV 

602.798 

40 

3d4  -  3d3(a2G)4p 

a3F - y3G 

3-3 

Y2 

Mn  IV 

603.129 

0 

3d4  -  3d3(a2G)4p 

a3H  -  z3H° 

5-5 

Y2 

Mn  IV 

603.788 

10 

3d4  -  3d3(a2D)4p 

a3D  -  w3I)“ 

2-1 

Y  2 

Mn  IV 

603  863 

100 

3d4  -  3d3(a2G)4p 

a3H  -  z3H° 

6-5 

Y2 

Mn  IV 

604.177 

40 

3d4  -  3d3(a2D)4p 

a3D  -  w3D° 

1  - 1 

Y2 

Mn  IV 

605.377 

50 

3d4  -  3d3(a2G)4p 

a3H  -  z3H° 

5-4 

Y  2 

Mn  IV 

606.648 

80 

3d4-  3d3(a2G)4p 

a’G  -  y3F° 

3-3 

Y2 

Mn  IV 

607.478 

200 

3d4  -  3d3(a2G)4p 

a3G  -  y3F° 

4-3 

Y2 

Mn  IV 

608.577 

50 

3d4  -  3d3(a2G)4p 

a3F  -  z3H° 

4-5 

Y2 

Mr.  IV 

609.188 

0 

3d4  -  3d3(a2G)4p 

a3G  -  y3F° 

5-4 

Y2 

Mn  IV 

610.509 

10 

3d4  -  3d3(a2G)4p 

a3F  -  z3H° 

3-4 

Y2 

Mn  IV 

610.967 

450 

3d4  -  3d3(a2G)4p 

a’G  -  y3G° 

5-5 

Y2 

Mn  IV 

611.461 

450 

3d4  -  3d3(a2G)4p 

a3G  -  y3G° 

4-4 

Y2 

Mn  IV 

612.292 

500 

3d4  -  3d3(a2G)4p 

a3G  -  y3G° 

3-3 

Y2 
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Mn  IV 


Mu  IV 


Element 

Wavelength 

Intensity 

M  Jtiplci 

Cenf^urmtior 

Term 

i-J 

References 

Mn  IV 

613.162 

10 

3d4  -  3d’(i*G)4p 

a*G  -  y’G’ 

4-3 

B25.Y2 

Mn  IV 

614.153 

400 

3d4  -  3d’(a*P)4p 

a*D  -  v3D' 

3-2 

Y2 

Mn  IV 

615.947 

40 

3d4  -  3d’(a’P)4p 

a’D  -  y’D* 

3-2 

Y2 

Mn  IV 

616.111 

300 

3d4  -  3d’(a*G)4p 

a*G  -  z’H 

5-6 

Y2 

Mn  IV 

616.277 

300 

3d4  -  3d*(a*P)4p 

a3D  -  y3D" 

2-2 

Y2 

Mn  IV 

618.780 

250 

3d4  -  3d»(a3G)4p 

a’G-z’H' 

4-5 

Y2 

Mn  IV 

619.173 

10 

3d4  -  3d»(a»P)4p 

a3D  -  y3D° 

2-1 

a 

Mn  IV 

619.580 

90 

3d4-3d3(a»P)4p 

a3D  -  y’D“ 

i  1 

'1 

Mn  IV 

620.275 

200 

3d4  -  3d3(a3G)4p 

a*G  -  z’H" 

3  - 4 

Y2 

Mn  IV 

621.176 

70 

3d4  -  3d’(a»G)4p 

aKJ  -  z’H" 

4-4 

Y2 

Mn  IV 

621.964 

80 

3d4  -  3d3(a3F)4p 

b3F  -  v3D“ 

3-2 

Y2 

Mn  IV 

625.961 

90 

3d4  -  3d’(a’F)4p 

b3F  -  wHT 

4-5 

Y2 

Mn  IV 

627.432 

50 

3d4-3dJ(a»F)4p 

b3F  -  wH3° 

3-4 

Y2 

Mn  IV 

628.380 

30 

3d4  -  3d3(a3F)4p 

b3F  -  wHT 

2-3 

Y2 

Mn  IV 

629.341 

0 

3d4  -  3d3(a3G)4p 

a3D  -  v’F 

3-3 

Y2 

Mn  IV 

629.685 

180 

3d4  -  3d’(a*G)4p 

a3D  -  y’F 

2-3 

Y2 

Mn  IV 

630.329 

150 

3d4  -  3d3(a3G)4p 

a’D  -  y’F 

3-4 

Y2 

Mn  IV 

630  695 

100 

3d4  -  3d3(a3G)4p 

a3D  -  y3F 

1  2 

Y2 

Mn  iV 

633.607 

10 

3d4  -  3d’(a*G)4p 

a3D  -  y’G0 

3-4 

Y2 

Mn  IV 

640.069 

80 

3d4  -  3d3(a3F)4p 

b’F  -  w’F 

4-4 

Y2 

Mn  IV 

640.909 

30 

3d4  -  3d3(a*F)4p 

b*F  -  w3F 

3-3 

Y2 

Mn  IV 

641.021 

20 

3d4 - 3d3(a3F)4p 

b3F  -  w3F 

2-2 

Y2 

Mn  IV 

641.132 

100 

3d4  3d3(a»F)4p 

b’F-w’F 

3-2 

Y2 

Mn  IV 

642.195 

40 

3d4  -  3d3(a4F)4p 

a3F  -  z’F" 

3-4 

Y  2 

Mn  IV 

642.588 

300 

3d4  -  3d’(a4F)4p 

a3F  -  z’F° 

4-4 

Y2 

Mn  IV 

643.983 

50 

3d4  -  3d3(a4F)4p 

a’F-z’F 

2-3 

Y2 

Mn  IV 

644.273 

300 

3d4  -  3d3(a4F)4p 

a’F-z»F° 

3-3 

Y2 

Mn  IV 

644.679 

80 

3d4  -  3d3(a4F)4p 

a»F-z’F° 

4-3 

Y2 

Mn  IV 

645.832 

250 

3d4  -  3d3(a4F)4p 

a’F-z’F‘ 

2-2 

Y2 

Mn  IV 

645.931 

10 

3d4  -  3dJ(a4F)4,p 

a3H  -  z’G0 

5-5 

Y2 

Mn  IV 

646.133 

80 

3d4  -  3d3(a4F)4p 

a3F  -  z3F° 

3-2 

Y7 

Mn  IV 

646.794 

500 

3d*-3d’(a4F)4p 

a3H  -  z’G0 

6-5 

Y2 

Mn  IV 

647.102 

40 

3d4  -  3d3(a4F)4p 

a’H-tW 

4-4 

Y2 

Mn  IV 

647.921 

450 

3d4  -  3d3(a4F)4p 

a3H  -  z’G0 

5-4 

Y2 

Mn  IV 

648.692 

450 

3d4  -  3d3(a4F)4p 

a3H  -  z’G0 

4-3 

Y2 

Mn  IV 

652.195 

250 

3d4  -  3d3(a4F)4p 

a3F  -  z3G° 

4-5 

Y2 

Mn  IV 

653.018 

0 

3d4- 3d3(a4F)4p 

a’G  -  z3F° 

3-4 

Y2 

Mn  IV 

653  811 

180 

3d4  -  3d*(a4F)4p 

a’F -z’G0 

3-4 

Y2 

Mn  IV 

653.988 

150 

3d4  -  3d3(a4F)4p 

a’G  -  z’F“ 

4-4 

Y7 

Mn  IV 

654.222 

90 

3d4  -  3d3(a4F)4p 

a3F  -  z’G0 

4-4 

Y2 

Mn  IV 

654.870 

400 

3d4  -  3d3(a4F)4p 

a’G  -  z3F° 

5-4 

Y2 

Mn  IV 

655.122 

250 

3d4  -  3d3(a4F)4p 

a3F  -  z’G0 

2-3 

Y2 

Mn  IV 

655.156 

200 

3d4  -  3d3(a4F)4p 

a*G  -  z3F" 

3-3 

Y2 

Mn  IV 

655.424 

80 

3d4 - 3d3(a4F)4p 

a3F  -  z’G” 

3-3 

Y2 

Mn  IV 

656.148 

400 

3d4  -  3d*(a4F)4p 

a’G  -  z3F° 

4-3 

Y2 

Mn  IV 

657.077 

400 

3d4  -  3d’(a4F)4p 

a’G  -  z*F° 

3-2 

Y2 

Mn  IV 

660.344 

80 

3d4  -  3d’(a4F)4p 

a3P  -  z3D° 

0-1 

Y2 

Mn  IV 

661 .726 

300 

3d4  -  3d3(a4F)4p 

a3P  -  z3D° 

1-2 

Y2 

Mn  IV 

662.234 

0 

3d4  -  3d’(a4F)4p 

a3H - z5F“ 

5  4 

Y2 

Mn  IV 

663.085 

80 

3d4  -  3d*(a4F)4p 

a3P  -  z3D° 

1-1 

Y2 

Mn  IV 

663.429 

10 

2d4  -  3d3(a4F)4p 

a3P  -  z5F° 

0-1 

Y2 

Mn  IV 

663.884 

450 

3d4  -  3d3(a4F)4p 

a’P  -  z3D° 

2-3 

Y2 

Mn  IV 

664.838 

400 

3d4  -  3d3(a4F)4p 

a’G  -  z3G° 

5-5 

Y2 

Mn  IV 

665.015 

40 

3d4  -  3d3(a4F)4p 

a’G  -  z’G0 

3-4 

Y2 

Mn  IV 

666.035 

350 

3d4  -  3d3(a4F)4p 

a’G  -  z’G0 

4-4 

Y2 

Mn  IV 

666.255 

80 

3d4  -  3d3(a4F)4p 

a3F  -  z’D° 

3-3 

Y2 

Mn  IV 

666.332 

100 

3d4  -  3d3(a4F)4p 

a3P  -  z3D° 

2-2 

Y2 

Mn  IV 

666.694 

400 

3d4  -  3d3(a4F)4p 

a3F  -  z3D° 

4-3 

Y2 

Mn  IV 

667.004 

120 

3d4  -  3d3(a4F)4p 

a3P  -  z5D° 

C-l 

Y2 

Mn  IV 

667.706 

0 

3d4-3ds(a4F)4p 

a’P  -  z3D° 

2-1 

Y2 

Mn  IV 

668.433 

80 

3d4  -  3d3(a4F)4p 

a’F  -  z3D° 

2-2 

B25.Y2 

Mu  IV 

668.498 

120 

3d4  -  3d3(a4F)4p 

a’P  -  z’D° 

1-2 

Y2 

Mn  IV 

668.736 

180 

3d4  -  3d3(a4F)4p 

a’F  -  z’D° 

3-2 

Y2 

Mn  IV 

669  486 

60 

3d4  -  3d’(a4F)4p 

a’P  -  z’F° 

2-2 

B25.Y2 

Mn  IV 

669.792 

150 

3d4  -  3d’(a4F)4p 

a’F  -  z’D° 

2-1 

Y2 

420 


Mn  IV 


Mn  IV 


Element 

Wavelength 

Intensity 

Muhiplel 

r-  -----  ■  -  — 

Co&f^uraUon 

Term 

J-J 

Referc 

Mn  IV 

670.607 

10 

3d4  -  3d*(a4F)4p 

a®F  -  z*r 

4-3 

B25.Y2 

Mn  IV 

671 .353 

80 

3d4  -  3ds!»4F)4p 

a3P  -  z*D* 

2-3 

Y2 

Mn  IV 

671 .891 

10 

3d4  -  3ds(a4F)4p 

**f  -  z*r 

3-2 

B25.Y2 

Mn  IV 

673  208 

40 

3d4  -  3da(a4F)4p 

a*P  -  z*Dc 

2-2 

Y2 

Mn  IV 

673.449 

0 

3d4  -  3da(a4F)4p 

a3F  -  z*D* 

2-3 

B25.Y2 

Mn  IV 

673.804 

0 

3d4  -  3d3(a4F)Ap 

aaF  -  z*D* 

3-3 

B25.Y2 

Mn  IV 

674.236 

60 

3d4  -  3da(a4F)4p 

aaF  -  z‘D* 

4-3 

Y2 

Mn  IV 

675.654 

80 

3d4  -  3da(a4F)4p 

a3F  -  zaD“ 

3-2 

Y2 

Mn  IV 

676.647 

80 

3d4  -  3d3(a4F)4p 

aaF  -  z*D‘ 

2-1 

Y2 

Mn  IV 

679.374 

150 

3d4  -  3d3(a4F)4p 

aaD  -  zaP 

3-4 

Y2 

Mn  IV 

679.939 

200 

3d4  -  3da(*aH)4p 

b3F  -  x*G" 

2-3 

Y2 

Mn  IV 

680  265 

300 

3d4  -  3d3(a3H)4p 

b3F  -  x»G 

3-4 

Y2 

Mn  IV 

680.362 

350 

3d4  -  3d3(a3H)4p 

baF  -  x*G° 

4-5 

Y2 

Mn  IV 

682.120 

80 

3d4  -  3d3(a4F)4p 

a3D  -  zaF 

2-3 

Y2 

Mn  IV 

684.183 

50 

3d4  -  3da(a4F)4p 

aaD  -  z3F” 

2-2 

Y2 

Me  IV 

684.707 

50 

3d4  -  3da(a4F)4p 

aaD  -  z3P 

1  -2 

Y2 

Mn  IV 

69!  .252 

50 

3d4  -  3d3(aaD)4p 

baF  -  waD* 

4-3 

Y2 

Mn  IV 

693.163 

40 

3d4  -  3da(aaD)4p 

baF  -  waD’ 

3-2 

Y2 

Mn  IV 

695.248 

20 

3d4  -  3da(aaD)4p 

b3F  -  w3L)° 

2-1 

Y2 

Mn  IV 

705.383 

60 

3d4  -  3da(a4F)4p 

aaD  -  zaD;' 

3-3 

Y2 

Mn  IV 

709.244 

90 

3d4  -  3d3(aaP)4p 

baF  -  yaD° 

4-3 

Y2 

Mn  IV 

709.586 

10 

3d4  -  3da(a4F)4p 

a3D  -  zaD° 

2-2 

Y2 

Mn  IV 

709.627 

40 

3d4  -  3da(aaP)4p 

b3F  -  y3D° 

3  3 

Y2 

Mn  IV 

711.978 

30 

3d4  -  3da(aaP)4p 

baF  y3D° 

3-2 

Y2 

Mn  IV 

715.715 

0 

3d4  -  3u3!a*P)4p 

b3F  -  y3D° 

2-1 

Y2 

Mn  IV 

717.945 

150 

3d4  -  3d3(a4F)4p 

aaD  -  z*D° 

1  -2 

Y2 

Mn  IV 

718.893 

0 

3d4  -  3da(a4F)4p 

aaD  z‘D° 

2-1 

Y2 

Mn  IV 

730.873 

0 

3d4  -  3d3(a3G)4p 

b3F  y3F“ 

4-4 

Y2 

Mn  IV 

797.657 

40 

3d4  -  3da(a4F)4p 

b3F  -  z3F° 

4-4 

Y2 

Mn  IV 

798.121 

40 

3d4  -  3da(a4F)4p 

baF  -  zaF° 

3-4 

Y2 

Mn  IV 

801.194 

0 

3d4  -  3d3(a4F)4p 

baF  z3F° 

2-3 

Y2 

Mn  IV 

801.355 

30 

3d4  -  3da(a4F)4p 

baF  -  z3F° 

3-3 

Y2 

Mn  IV 

804.052 

10 

3d4  -  3d3(a4F)4p 

b3F  -  zaF" 

2-2 

Y2 

Mn  IV 

812499 

40 

3d*  -  3da(a4F)4p 

baF  z’G” 

4-5 

Y2 

Mn  IV 

818  468 

0 

3d4  -  3d3(a4f‘)4p 

b’F-z^” 

2-3 

Y2 

Mn  IV 

835657 

0 

3d4  -  3d3(a4I  )4p 

baF  -  z3D" 

3-3 

Y2 

Mn  IV 

839  514 

0 

3d4  -  3da(a4F)4p 

b3F  -  z3D° 

3-2 

Y2 

Mn  IV 

841.536 

0 

3d4  -  3d3(a4F)4p 

b3F  -  z3D° 

2-1 

Y2 

Mn  IV 

864  C50 

100 

3d4  -  3d3(a4F)4p 

b3F  -  zHj" 

4-4 

Y2 

Mn  IV 

1082  645 

100 

3d3(a4F)4s  -  3d3(a3F)4p 

c3r  -  wKj" 

4-5 

Y2 

Mn  IV 

1145.361 

120 

3d3(a4F)4s  -  3d3(a3H)4p 

a5F  -  x’G" 

5-5 

Y2 

Mn  IV 

1216.062 

8 

3da(a4F)4s  -  3d3(a3P)4p 

aaF  yaD° 

1  -2 

Y2 

Mn  IV 

1219.018 

0 

3Ja(a4F)4s  3d3(a3P!4p 

a5F  -  y3D° 

2-2 

Y2 

Mn  IV 

1222.48S 

70 

3d3(a4F)4s  -  3aa(aaP)4p 

a3F  y3D° 

4-3 

Y2 

Mn  IV 

1222.579 

80 

3d3(a3G)4s  -  3d3(a3F)4p 

b’G  -  wKj0 

4-5 

Y2 

Mn  IV 

1223.561 

20 

3d3(a4F)4s  3d3(a3?)4p 

a5F  -  yaD° 

3-2 

Y2 

Mn  IV 

1226.966 

50 

3d3(a3G)4s  -  3d3(asF)4p 

PC.  -  wHC 

5-5 

Y2 

Mn  IV 

1227.093 

30 

3d3(aaG)4s  -  3d3(aaF)4p 

bKJ  -  w’G" 

4-4 

Y2 

Mn  IV 

1231.099 

30 

3da(aaG)4s-3d3(aaF)4p 

b30  -  w’G” 

4-3 

Y2 

Mn  IV 

1236.238 

70 

3d3(a4F)4s  -  3da(asH)4p 

c3F  -  x’G” 

2-3 

Y2 

Mn  IV 

1242.246 

900 

3da(a4F)4p-  3da(a4F)4d 

zHj"  -  e5H 

2-3 

Y2 

Mi.  IV 

1244.242 

80 

3d3(a4F)4s  -  3d3(aaH)4p 

c3F  -  x’G” 

3  3 

Y2 

Mn  IV 

1244.327  P 

900 

3da(a4F)4p  -  3d3(a4F)4d 

zKT  -  e‘H 

3-4 

Y2 

Mn  IV 

1244.876 

0 

3da(a4F)4s  -  3da(aaH)4p 

caF  -  x^" 

3-4 

Y2 

Mn  IV 

1247.726 

850 

3da(a4F)4p  -  3da(a4F)4d 

z5G°  -  e5H 

4-5 

Y2 

Mn  IV 

1248.638 

300 

3da(a4F)4p  -  3d3(a4F)4d 

z*G*  -  t*H 

3-3 

Y2 

Mn  IV 

1751.933 

950 

3d3(a4F)4p  -  3d3(a4F)4d 

z5G°  -  e5H 

5-6 

Y2 

Mn  IV 

1252.736  P 

450 

3d3(a4F)4p  -  3d3(a4F)4d 

zH}0  -  e5H 

4-4 

\  2 

Mn  IV 

1256  457 

40 

3d3(a4F)4s-  3da(a3H)4p 

c3F  -  x’G” 

4-5 

Y2 

Mn  IV 

1257.277 

950 

3d=(a4F)4p  -  3d3(a4F)4d 

z*G°  -  e5H 

6-7 

Y2 

Mn  IV 

1253.131 

750 

3d3(a4F)4p  -  3d!ta4F)4d 

z^-e'H 

5-5 

Y2 

Mr  IV 

1264.412 

900 

3d3(a4F)4p  -  3d3(a4F)4d 

z5G°  -e5H 

6-6 

Y2 

Mn  IV 

1277.628 

100 

3d3(a4F)4s-3d3(aaG)4p 

a»F  -  y3F° 

3-3 

Y2 

Mn  IV 

1281.727 

30 

3da(a4FI4s  -  3d3(aIG)4p 

a5F  -  y3F° 

3-4 

Y2 

Mn  IV 

1293.930 

150 

3d3(a4F)4s  -  3d3(aaD)4p 

caF  -  waD° 

4-3 

Y2 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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Mn  IV 


Mn  IV 


Element 

Wivcleniitb 

Intensity 

Multiple! 

Configuration 

Term 

nd 

References 

Mn  IV 

1297.947 

0 

3d*(a4F)4s  -  3d*taIG)4p 

a*F  -  y*G* 

2-3 

Y2 

Mn  IV 

1321.588 

20 

3d3(a4F)4s  -  3d3(a4P)4p 

a‘F-y‘0* 

3-4 

Y2 

Mn  IV 

1328.564 

0 

3d*(a4F)4s  -  3d3(a4P)4p 

a*F  -  y*D* 

4-4 

Y2 

Mn  IV 

1332.660 

20 

3d’(a*H)4s  -  3d3<a*Fr4p 

b»H  -  w’Kj* 

5-5 

Y2 

Mn  IV 

1333.561 

10 

3d*(a4F)4s  -  3d*(a4P)4p 

a*F  -  y*D° 

3-3 

Y2 

Mn  IV 

1336.123 

450 

3d3(a3H)4j  -  3d*(aIF)4p 

b3H  -  wHj° 

6-5 

Y2 

Mn  IV 

1336.918 

400 

3d*(a4F)4s  -  3d3(a4P)4p 

a*F  -  y‘D" 

5-4 

Y2 

Mn  IV 

1338.061 

350 

3d,(a*H)4s  -  3d*(a*F)4p 

b*H  -  w’K}’ 

5-4 

Y2 

Mn  IV 

1340.617 

250 

3d3(a4F)4s  -  3d3(a4P)4p 

a»F  -  y*D° 

4-3 

Y2 

Mn  IV 

1341.461 

300 

3d,(a,H;4s  -  3d*(a’F)4p 

b>H  - 

4-3 

Y2 

Mn  IV 

1346.014 

0 

3d3(a4F)4s  -  3ds(a*?)4p 

c3F  -  y*D° 

2-2 

Y2 

Mn  IV 

1346.865 

0 

3d3(a4F)4s  -  3d,(a*P)4p 

c*F  -  y3D° 

3-3 

Y2 

Mn  IV 

1355.441 

250 

3d3(a4F)4s  -  3d3(a3G)4p 

a*F  -  z3H’ 

5-4 

Y2 

Mn  IV 

1356  436 

0 

3d,(a4F)4s-3d»(a4P)4p 

asF  -  z‘F“ 

2-3 

Y2 

Mn  IV 

1358.594 

450 

3ds(a4F)4j  -  3d,(a*P)4p 

e3F  -  y3D° 

4-3 

Y2 

Mn  IV 

1359.890 

350 

3d*(a4F)4s  -  3d3(a*P)4p 

c*F  -  y3D° 

2-1 

Y2 

Mn  IV 

1361  996 

0 

3d3(a4F)4s  -  3d3(a4P)4p 

a‘F-z‘F 

3-3 

Y2 

Mn  IV 

1414  596 

10 

3d*(a4F)<s  -  3d3(a*G)4p 

c3F  -  v’F 

2-2 

Y2 

Mn  IV 

1422  038 

10 

3d3(a4F)4s  -  3d3(a3G'4p 

c*F  -  y3F° 

3-3 

y? 

Mn  IV 

1440.324 

70 

3d3(a4F)4s  -  3d3(a3G)4p 

c3F  -  y3F 

4-4 

Y2 

Mn  IV 

1 442.807 

80 

3d3(a4F)4j  -  3d*(a*G)4p 

c*F  -  yH3° 

2-3 

Y2 

Mn  IV 

1444.078 

100 

3d3(a4F)4s  -  3d3(a*G)4p 

c*F  -  y’Kj" 

3-4 

Y2 

Mn  IV 

1446.740 

60 

3ds(aHj)4s  -  3d3(a3H)4p 

b’Ki  -  xH',° 

4-4 

Y2 

Mn  IV 

1448  789 

120 

3da(asG'4s-3d3(aiH)4p 

b’KJ  -  xK}° 

4-5 

Y2 

Mn  IV 

1450.315 

120 

3d,(a4F)4s  -  3d3(a3G)4p 

c3F  -  y’G’ 

4-5 

Y2 

Mn  IV 

1452  893 

200 

3d3(aHi)4S-  3ds(aJH)4p 

b’Kj  -  x*G° 

5-4 

Y2 

Mn  IV 

1453.626 

20 

3d3fa4F)4s  3d3(a*G)4p 

c3F  -  y3G° 

3-3 

Y7 

Mn  IV 

1454.961 

60 

3d*(aHi)4s  -  3d*(a3H)4p 

b3G  -  x3G° 

5-5 

Y2 

Mn  IV 

1457.560  P 

80 

3d*(a4F)4s  -  3d3(a3G)4p 

c*F  -  y’G” 

4-4 

Y2 

Mr.  IV 

1476.740 

0 

3d3(a4F>4s  -  3d3(a4P)4p 

c3F  y5l) 

3-4 

Y2 

Mn  IV 

1491.579 

0 

3d*(a4F)4s  -  3d3(a4P)4p 

c*F  -  y5D° 

3-3 

Y2 

Mn  IV 

1499.769 

0 

3d3(a4F)4s  -  3d3(aH})4p 

c3F  -  ?3H° 

4-5 

Y2 

Mn  IV 

1513.635 

20 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  z3F° 

3-3 

Y2 

Mn  IV 

1513.867 

0 

3d3(a4F)4s  -  3d3(aK})4p 

c3F  -  z3H° 

4-4 

Y2 

Mn  IV 

1522  805 

0 

3d3(a4F/4s  -  3d3(a4F)4p 

a5F  z3F° 

4-3 

Y2 

Mn  IV 

1567.380 

0 

3d’(a4F)4s  -  3d3(a*F)4p 

a5F  -  z’G" 

3-4 

Y2 

Mn  IV 

1577.185 

350 

3d3(a4F)4s-3d3(a4F)4p 

a5F  -  z’Kj0 

4-4 

Y2 

Mn  IV 

1586.638 

30 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  iK,c 

4-3 

Y2 

Mn  IV 

1592.536 

300 

3d3(a3G)4s  -  3d3(a3II)4p 

b*G  y3IT 

3-4 

Y2 

Mn  IV 

1594.659 

500 

3d3(a2G)4s  -  3d3(a3H)4p 

bV.  -  y3H° 

4-5 

Y2 

Mn  IV 

1595  081 

500 

3d3(a3G)4s  -  3d3(a3H)4p 

b’G  -  y3H” 

5-6 

Y2 

Mn  IV 

1597.656 

0 

3d3(a2G)4s-  3d*(a3H)<*p 

b=G  -  y3H° 

4-4 

Y2 

Mn  IV 

1600  549 

550 

3d3(a’H)4s  -  3d3(a3H)4p 

b3H  -  xHi 

4-3 

Y2 

Mn  IV 

1601.550 

80 

3d’(asH)4s  -  3d’(a3H)4p 

b3H  -  xK>° 

4-4 

Y2 

Mn  IV 

1602  138 

100 

3d3(a2G)4s  -  3d3(a*H)4p 

b^  -  y3H° 

5-5 

Y2 

Mn  IV 

’603.604 

700 

3d3(a«H)4s-3dJ(a3H)4p 

b3H  -  x3G° 

5-4 

Y2 

Mn  IV 

1604.038 

0 

3d3(a3H)4s  -  3d3(aJH)4p 

b3H  -  x’G° 

4-5 

Y2 

Mn  IV 

1605.202 

40 

3d3(a2G)4s-  3d’(a3H)4p 

b’Kj  -  v3H° 

5-4 

Y2 

Mn  IV 

1606.108 

150 

3d’(asH)4s  -  3d3(a3H)4p 

b3H  -  x^" 

5-5 

Y2 

Mn  IV 

1611.105 

700 

3d3(a3H)4s  -  3d3(a3H)4p 

b’H  -  xKJ 

6-4 

Y  2 

Mn  IV 

1642.249 

40 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  z3D° 

1-2 

Y2 

Mn  IV 

1647.773 

300 

3d’(a4F)4s  -  3d’(a4F)4p 

a5F  -  z3D° 

2-2 

Y2 

Mn  IV 

1650.573 

300 

3d3(a4F)4s  -  3d’(a4F)4p 

a5F  z*D° 

1  - 1 

Y2 

Mn  IV 

1651  685 

350 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  ■  z3D° 

4-3 

Y2 

Mn  IV 

1653.833 

750 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  z5F° 

3-4 

Y2 

Mn  IV 

1656  046 

450 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  z3D° 

3  2 

Y2 

Mn  IV 

1656.166 

550 

3d3(a4F)4s  -  3d3(a4F)4p 

a’F  -  z3D’ 

2-1 

Y7. 

Mn  IV 

1656.388 

700 

3d3(a4F)4s  -  3d’(a4F)4p 

a3F  -  z3F° 

2-3 

Y2 

Mn  IV 

1659.249 

700 

3d3(asF)4s  -  3d*(a?F)4p 

d3F  •  wHj" 

4-5 

Y  2 

Mn  IV 

1661.324 

350 

3d”(a'F)4s  -  3d3(a4F)4p 

a3F  -  z3F° 

1-2 

Y  2 

Mn  IV 

1664.733 

750 

3d3(a4F>4s  -  3d’(a4F)4o 

a3F  -  z5F° 

4-4 

Y2 

Mn  IV 

1666.995 

800w 

3d3(a4F)4s  -  3d3(a4F)4p 

asF  -  z5F° 

5-5 

Y2 

Mn  IV 

1667.651 

100 

3d3(a3F)4s  -  3d3(a2F)4p 

d'F  -  w’G" 

4-4 

Y2 

Mn  IV 

1670.078 

700 

3d’(a4F)4s  -  3d3(a4F)4p 

a»F  -  z3F° 

!  -  I 

Y  2 

Mn  IV 

1671.995 

600 

3d’(a2F)4s  -  3d3(a3F)4p 

d’F  -  w’G” 

3-4 

Y  2 

422 
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Mn  IV 


Mn  IV 


Earnest 

Wavtlcocth 

Intensity 

Muhiplet 

Confifunlkxi 

Terra 

J-J 

References 

Mo  IV 

1673.653 

10 

3d3(a4F)4s  -  3di(a4F)4p 

a*F  -  z*D* 

3-4 

Y2 

Mn  IV 

1675.472 

250 

3d3(a4F)4s  -  3d3(a4F)4p 

a‘r  -  z*F* 

3-2 

Y2 

Mn  IV 

1675.776 

300 

3d3(a4F)4s-3d3(a4F)4p 

a*F  -  z»F* 

2-1 

Y2 

Mn  IV 

1678.018 

30 

3d3(a4F)4s  -  3d3(a4F)4p 

a‘F  -  z'F* 

5-4 

Y2 

Mn  IV 

1678.827 

0 

3d3(a4F)4s  -  3d3(a4F)4p 

a‘F-z‘D* 

2-3 

'll 

Mn  IV 

1683.115 

450 

3d3(a3F)4s  -  3d3(a3F)4p 

d3F  -  w*G" 

2-3 

Y2 

Mn  IV 

1684  604 

0 

3d3(a4F)4s  -  3d3(a4F)4p 

a‘F  -  z*D* 

1-2 

Y2 

Mn  IV 

>*84  809 

0 

3d’(a4F)4s  -  3d3(a4F)4p 

a5F  -  z‘D 

4-4 

Y2 

Mn  IV 

1685.967 

300 

3dI(a»G)4s  -  3d3(a*G)4p 

b*G  -  y3F* 

3-3 

Y2 

Mn  IV 

IC~VI25 

500 

3d3(a3G)4s  -  3d3(a*G)4p 

bHj-y-F* 

i  2 

Y2 

Mn  IV 

1691 .684 

750 

3d3(a3G)4s-3d3(a3G)4p 

b^  -  y3F° 

4-3 

Y2 

Mn  IV 

1692.829 

0 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  z‘D° 

1  -  ! 

Y2 

Mn  IV 

1693  150 

750 

3o3(a3H)4s  -  3d3(a3H)4p 

b3H  -  z3I* 

6-7 

Y2 

Mn  IV 

1698.298 

800 

3d3(a4F)4s  -  3d3(a4F’)4p 

a3F  -  z*D° 

5-4 

Y2 

Mn  IV 

1698.695 

750 

3d3(a4F)4s  -  3d3(a4F)4p 

asF  z*D° 

4-3 

Y2 

Mn  IV 

1698.911 

400 

>d3(a1G)4s-3d3(a3G)4p 

b’G  -  y3F“ 

4-4 

Y2 

Mn  IV 

1699.062 

700 

3d3(a4F)4s  -  3d3(a4F)4p 

a*F  -  z*D° 

3  - 1 

Y2 

Mn  IV’ 

1705.11 

100 

B25 

Mn  IV 

1705.631 

20 

3d3  (a4  F)  4s  -  3d3(a4F)4p 

c3F  -  z3F° 

2-3 

Y2 

Mn  IV 

1705.931 

10 

3d3(a4F)4s  -  3d3(a4f)4p 

c3F  -  z3F” 

3-4 

Y2 

Mn  IV 

1707.428 

750 

3d3(a3H)4s  -  3d3(a3H)4p 

b3H-z2r 

5-6 

Y2 

Mn  IV 

1712.776 

200 

3d3(a2G)4s  -  3d3(a3G)4p 

b’G  -  yHT 

4-5 

Y2 

Mn  IV 

1717.043 

100 

3d3(a1G)4s  -  3d3(alG)4p 

b’G-y'G’ 

3-4 

Y2 

Mn  IV? 

1718.29 

400b 

B25 

Mn  \\ 

1718.669 

650 

3d3(a4F)4s  -  3d3(a‘F)4p 

c3F  -  z3F° 

2-2 

Y2 

Mn  IV 

1720.521 

750w 

3d3(a3H)4s-  3d3(a3H)4p 

b3H  -  z3I“ 

4-5 

Y2 

Mn  IV 

1720.739 

750 

3d3(a4F)4s  ■  3d3(a4F)4p 

c3F  -  z3F° 

3-3 

Y2 

Mn  IV 

1721.406 

750 

3d3(a3G)4s-3d3(a3G)4p 

bXi  yXi0 

5-5 

Y2 

Mn  IV 

1722.944 

650 

3d3(a2G)4s  -  3d3(a2G)4p 

b^  -  y3G° 

4-4 

Y2 

Mn  IV 

1724.827 

750 

3d3(a4F)4s  -  3d3(a4F)4p 

c3F  -  z3F° 

4-4 

Y2 

Mn  IV 

1730.553 

600 

3d3(a*G)4s  -  3d3(a3G)4p 

bHJ  -  y’G" 

3-3 

Y2 

Mn  IV 

1731.684 

200 

3d3(a3G)4s  -  3d3(aKj)4p 

b’G  -  yHV 

5-4 

Y2 

Mn  IV 

1734.041 

100 

3d3(a4D4s-3d3(a4F)4p 

c3F  -  z3F° 

3-2 

Y2 

Mn  IV 

1736.516 

300 

3d3(a3G)4s  3d3(a3G)4p 

b3G  -  yKY 

4-3 

Y2 

Mn  IV 

1740.022 

250 

3d3(a4F)4s  -  3d3(a4F)4p 

c3F  -  z3F° 

4-3 

Y2 

Mn  IV 

1742.103 

85Cw 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  zK)° 

5-6 

Y2 

Mn  IV 

1751.587 

850 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  ?HV 

4-5 

Y2 

Mn  IV 

1759.815 

750 

3U;,(a4F)4s  -  3d3(a4F)4p 

a5F  -  iHY 

3-4 

Y2 

Mn  IV 

1762.168 

700 

3d3(a2F)4s  -  3d3(a3F)4p 

d3F  -  *3F 

4-4 

Y2 

Mn  IV 

1762.942 

750 

3d3(aJG)4s-3d3(a3G)4p 

b3G  -  z3H° 

5-6 

Y2 

Mn  IV 

1766.273 

850 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  z^i" 

5-5 

Y2 

Mn  IV 

1766.344 

400 

3d3(a2F)4s-3d3(a2F14p 

d3F  -  w3F° 

4-3 

Y2 

Mn  IV 

1767.087 

750 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  z5G° 

2-3 

Y2 

Mn  IV 

1771.244 

450 

3d3(a3F)4s  -  3d3(a3F)4p 

d3F  -  w3F° 

3-3 

Y2 

Mn  IV 

1772.112 

650 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  z*G° 

4-4 

Y2 

Mn  IV 

1773.065 

300 

?d3(a3F)4s  -  3d3ia3F)4p 

d3F  -  w3F° 

3-  2 

Y2 

Mn  IV 

1773.509 

750 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  z*G° 

1  -2 

Y2 

Mn  IV 

1776.593 

600 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  z5G° 

3-3 

Y2 

Mn  IV 

1777.023 

300 

3d3(a2F)4s  -  3d3(a3F)4p 

d3F  -  w3F° 

2-2 

Y2 

Mn  IV 

1779.976 

450 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  zKT 

2-2 

Y2 

Mn  IV 

1782.212 

750 

3d3(a3G)4s  -  3d3(a3G)4p 

bHJ  -  z3H° 

4  5 

Y2 

Mn  IV 

1784.636 

600 

3d3(a3H)4s  -  3d3(a3H)4p 

b3H  -  y3H° 

6-6 

Y2 

Mn  IV 

1784.889 

200 

3d:(a2H)4s  -  3d3(a3H)4p 

b3H  -  y3H° 

4-5 

Y2 

Mn  IV 

1786.025 

750 

3d3(a4F)4s  -  ?d3(a4F)4p 

c3F  -  z3G° 

2  ■  3 

Y2 

Mn  IV 

1787.040 

750 

3d3(a'F)4s  -  3d3(a4F)4p 

a4F  -  z5G° 

5-4 

Y2 

Mn  IV 

1787.375 

750 

3d3(a3H)4s  -  3d3(a3H)4p 

b3H  -  y3H° 

5-5 

Y2 

Mn  IV 

1788.641 

750 

3d3(a"H)4s-3d3(a2H)4p 

b3H  -  y’H° 

4-4 

Y2 

Mn  IV 

1789.226 

300 

3d3(a4?)4s  -  3d3(a4F)4p 

a5F  -  zKT 

4-3 

Y2 

Mn  IV 

1789  619 

10 

3d3(r.4F)4s  -  3d3(a4F)4p 

a5F  -  z^0 

3  2 

Y2 

Mn  IV 

1790. ‘142 

750 

?d3(a4F)4s  -  3d3(a4F)4p 

c3F  z’G" 

3-4 

Y  2 

Mn  IV 

1791.096 

10 

3d3(a3H)4s  -  3d"(a’H)4p 

b3H  y3H° 

5-4 

Y2 

Mn  IV 

1791.584 

350 

4d3(a!G)4s  -  3d3(a2G)4p 

b^  z3H° 

5-5 

Y2 

Mn  IV 

1793.537 

80w 

3d3(a2H)4s  -  3d3(a3H)4p 

b3H  -  y3H° 

6-5 

Y2 

Mn  IV 

1795.650 

800 

3d3(a2G;4s  -  3d3(a2G)4p 

F 3G  -  z3H° 

3-4 

Y2 

Mn  IV 

1795.7*6 

800 

3d3(a4F)4s  -  3d3(a4F)4p 

c“F  -  z’G° 

4-5 

Y2 

423 


■auiiM-'A-  a  n.!  dri»i4irr  fri'iii>i*?<ri^'rtVr*»t'fi  i~ii> ; 


iirrli'ri*~  rfii'~iai  i 


iU 


Mn  IV 


Mn  V 


Element 

Wavelength 

Intensity 

Multiple  | 

Configuration 

Term 

J  -  J 

Reference* 

Mn  IV 

1802.090 

150 

3da(aaG)4s-3d3(a»C->4p 

b*G  -  z3H* 

4-4 

Y2 

Mn  IV 

1802.632 

10 

3da(a4F)4s  -  3d3(a4F)4p 

caF  - z.*G* 

3-3 

Y2 

Mn  IV 

1811.284 

0 

3d’(a4F)4s  -  3da(a4F)4p 

c3F-z*G* 

4-4 

Y2 

Mn  IV 

1811.613 

0 

3da(aaG)4s  -  3d,(a*G)4p 

b*G  -  zsH* 

5-4 

Y2 

Mn  IV 

1887.15! 

350 

3d3(a4F)4*  -  3d3(n4F)4p 

c3F-z3D‘ 

3-3 

Y2 

Mn  'V 

1888.454 

40 

3da(a4F)4s  -  3d3(a4F)4p 

caF  -  zaD* 

2-2 

Y2 

Mn  IV 

1899.483 

350 

3Ja(a4F)4s  -  3d3(a4F)4p 

cJF  -  zaD° 

2-1 

Y2 

Mn  IV 

1899.878 

0 

3d*(a4F)4s  -  3d’!a4F)4p 

caF  •  z*F* 

2-3 

Y2 

Mn  IV 

1907.028 

603 

3d3(a4F)4j  -  3da(a4F)4p 

caF  -  zaD’ 

3-2 

Y2 

Mn  IV 

1910.251 

750 

3da(a4F)4s  -  3d3(a4F)4p 

caF  -  z3D* 

4  3 

Y2 

Mn  IV 

1913.202  P 

20 

3da(a4F)4s  -  3da(a4F)4p 

caF  -  z‘F 

4-5 

Y2 

Mn  IV 

1913.822 

0 

3da(a4F)4»  -  3da(a4F)4p 

caF  •  z*F° 

2-2 

Y2 

Mn  IV 

1918.61 

300 

3da(a4F)4s-3da(a4F)4p 

caF-z‘F 

3-3 

B2J.Y2 

Mn  IV 

1925.406 

40 

3dJ(a4F;4»  -  3da(a4F14p 

c3F-z‘F 

2-1 

Y2 

Mn  IV 

1927.776 

20 

3da(a4F)4»-  3da(a4F)4p 

caF  -  z*F 

4-4 

Y2 

Mn  IV? 

1928.95 

200 

B25 

Mn  IV 

1932  847 

30 

3ds(a‘F)4»  -  3d3(a4F)4p 

caF  -  z‘F 

3-2 

Y2 

Mn  IV 

194:  602 

0 

3da(a4F)4s  -  3da(a4F)4p 

t3F  -  z*F 

4-3 

Y2 

Mn  IV? 

1944.23 

200 

B25 

Mn  IV 

1948.75 

200 

3d3 (a4 F) 4s  -  3da(a4F)4p 

<3F-z‘D° 

3-3 

B35.Y2 

Mn  IV 

1954  580  P 

50 

3d3(a4F)4s  -  3da(a4F)4p 

caF  -  z‘D’ 

4-4 

Y2 

Mr  IV 

1955.663 

300 

3da(a4F)4s  -  3da(a4F)4p 

caF  -  z'D° 

2-1 

Y2 

Mn  IV 

1964  451  P 

250 

3d3(a4F)4s  -  3da(a4F)4p 

c3F-z‘D° 

3-2 

Y2 

Mn  IV 

1973.414 

80 

3da(a4F)4s  -  3da(a4F)4p 

c3F  -  z‘D° 

4-3 

Y2 

Mn  IV 

1997.545 

650 

3d3(a3H)4s  -  3da(a1G)4p 

baH  -  z3H° 

6-6 

Y2 

MANGANESE  V  (Mn«+),  Z  =  25 
Ground  State  ls22s22pe3^23p83d3  4F3/2  (21  electrons) 
Ionization  Potential  [589  000]  cm1;  [73]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Ccafiguraticn 

Term 

J  -  J 

References 

Mn  V 

382.061 

100 

3ds-  3da(a3P)4p 

ga*F  y4D° 

Vi  -  Vi 

B24 

Mn  V 

382.907 

600 

3da  -  3da(aaP)4p 

ga4F  -  y4D° 

Vi  -Vi 

B?4 

Mn  V 

382.980 

100 

3d»-  3dJ(aaP)4p 

ya4F  -  y4D° 

'  it -  Vi 

B2< 

Mn  V 

383.422 

200 

3d3  -  3d2(a3P)<*p 

?a4F  -  y4D° 

Vi-Vi 

B22 

Mn  V 

383.681 

400 

3d5  -  3da(aaP)4p 

#a4F  -  y4D° 

Vi  -ft 

B?4 

Mn  V 

383.93V 

500 

3da  -  3d2(a3P)4p 

ga4F  -  y4D° 

Vi  -Vi 

B24 

Mn  V 

393.3 

300 

3d3-3da(a‘G)4p 

aHl  -  zaH° 

Vi  Hi 

B24 

Mn  V 

394.322 

100 

3d3-3d,(a‘G)4p 

3*0  -  7.3H° 

Vi  -Vi 

B24 

Mn  V 

293.604 

200 

3d3  -  3d3(a3F)4p 

ga4F  -  z*G° 

Vi-Vi 

B24 

Mn  V 

399.538 

400 

3d’-3da<a3F)4p 

?a4F  -  zKi° 

Vi-Vi 

B2« 

Mn  V 

401 .787 

300 

3d3 - 3d3(a3P)4p 

a4P  -  z4P° 

Vi-Vi 

B24 

Mn  V 

402.525 

400 

3d3 - 3ds(a3P)4p 

a4P  -  z4Pc 

Vi -‘It 

B24 

Mn  V 

402.754 

300 

3d3 - 3d3(a3P)4p 

a4P - z4P° 

Vi-Vi 

B24 

Mr.  V 

403  007 

50 

3d3 - 3d3(a3P)4p 

a4P  -  z4P” 

Vi  -Vi 

B?4 

Mn  V 

403.281 

50 

3d3  -  3ds(a3P)4p 

a4P - z4P° 

Vi  -  Vi 

R24 

Mn  V 

403.552 

300 

3d3  -  3da(a3P)4p 

a4P  -  z4P° 

Vi  -  Vi 

B24 

Mn  V 

403.680 

100 

3d3  -  3da(a3F)4p 

ga4F  -  zaD° 

Vi  -Vi 

B24 

Mn  V 

403.754 

400 

3d3  -  3dJ(a3P)4p 

a4P  -  z4P" 

Vi -Vi 

B24 

Mn  V 

404.358 

860 

3d3  -  3da(a‘G)4p 

a2H  -  z2H° 

Hi -Hi 

B24 

Mn  V 

404.455 

400 

3d3  -  3da(a!F)4p 

ga4F  ■  zaD” 

%  -  Vi 

B24 

Mn  V 

405.094 

500 

3d3-3dMa3F)4p 

ga4F  -  z4D° 

Vi-Vi 

B24 

Mn  V 

405.654 

800 

3d3  -  3d3(a’G)4p 

a2H  -  zaH° 

Vi  -Vi 

B24 

Mn  V 

406  037 

700 

3d3  -  3da(a3F)4p 

ya4F  -  z4D° 

Vi  -  Vi 

B24 

Mn  V 

406.240 

100 

3d3  -  3da(a3F)4p 

?a4F  -  z4D° 

Vi -Vi 

B24 

Mn  V 

406.417 

700 

3d3  -  3d2(a3F)4p 

ja4F  -  z4D° 

Vi  -  Vi 

B24 
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Mn  V 


Mn  V 


Element 

Wavelength  { 

Intensity 

MutCpIel 

Configuration 

Term 

BDI 

References 

Mn  V 

406.815 

600 

3d3  -  3d3(a3F)4p 

#a4F  -  z4D' 

Hi -Hi 

H24 

Mn  y 

407.301 

200 

3d3  -  3d3(*JP)4p 

a4P-  y'D* 

*9  -  7A 

B24 

Mn  V 

408.322 

600 

3d3  -  3d3(a3F)4p 

#a4F  -  z3F 

Hi-H, 

B24 

Mn  V 

408.390 

tOo 

3d3-3d3(a3P'4p 

aV-  y*D* 

Hi-H, 

B24 

Mn  V 

406.733 

400 

3d3  -  3d3(a3F)4p 

ga4F  -  r*F 

7A  -Hi 

B24 

Mn  V 

409.217 

too 

3ds  -  3d3(a3P)4p 

a4P  -  y4D’ 

Hi-Hi 

B24 

Mn  V 

409.335 

200 

3d3  -  3d3(a3~)4p 

fa4F  -  z4F 

7A  -% 

B24 

Mn  V 

409.546 

300 

3d3  •  3d3(a3P)4p 

a*G  -  y4D° 

Hi-\ 

B24 

Mn  V 

409.795 

400 

3d3  -  3d3(a3F)4p 

ga4F  -  z4F 

Hi-\ 

B24 

Mn  V 

410.31! 

800 

3d3  -  3d3(a3F)4p 

*a4F  -  z4F 

Hi-h, 

B24 

Mn  V 

410.459 

500 

3d3  •  3d3(a3F)4p 

ea4F  -  z*G° 

B24 

Mn  V 

410.611 

800 

3d3  -  3d",a3F)4p 

$a4F  -  z4F° 

■<f-  -  % 

B24 

Mn  V 

410.990 

800 

3d3  -  id3(a3F)4p 

ga<F  -  z4F 

Hi-h, 

B24 

Mn  V 

411.329 

700 

3d3  -  3c3(a3F)4p 

ga4F  -  z4F 

B24 

Mn  V 

411.585 

700 

3d'-3d3(a3F)4p 

#a4F  -  z*G° 

%  -% 

B24 

Mn  V 

4*.  1.789 

300 

1 

1 

3d3  -  3d3(a3F)4p 

ga4F  -  z4F° 

B2S 

Mn  V 

411.920 

300 

3d3  -  3d3(a3F)4p 

$a4F  -  z4F 

Hi  -h- 

B24 

Mn  V 

412.534 

500 

3d3  •  3d2(a3F)4p 

i>a4F  -  z*G° 

Hi  -V. 

B24 

Mn  V 

413.384 

400 

3d3  -  3d3!a’F)4p 

*a4F  -  z*G° 

Hi-Hi 

B24 

Mn  V 

414  933 

300 

3d3  -  3d3(a3P)4p 

a4P  z4S“ 

Hi  -  3i 

B24 

Mn  V 

415.207 

500 

3d3  -  3d3(a3P)4p 

a4P  -  z4S° 

Hi-Hi 

B24 

Mn  V 

415.336 

50 

3d3 - 3d3(a‘0)4p 

a3H  -  y’C 

Hi-H, 

B24 

Mn  V 

415.622 

700 

3d3  -  3d3(a‘G)4p 

a3H  -  yHi” 

<A-7A 

B24 

Mn  V 

415.980 

800 

3d3  -  3d3(a3P)4p 

a4P  -  z4S3 

Hi-Hi 

B24 

Mn  V 

422.228 

100 

3d3  -  3d*(a3P)4p 

a7D  -  y4D“ 

Hi -Hi 

B24 

Mn  V 

428.600 

500 

3d3  -  3d5(a3F)4p 

■c  Hi  -  zVi” 

Hi  Hi 

P24 

Mn  V 

429. 0M 

500 

3d3-3d'(a3F)4p 

aXJ  -  zHY‘ 

7A  -7A 

B24 

Mn  V 

429.984 

100 

3d3  -  3d3(a3F)4p 

a  Hi  -  zHT 

Hi  -7A 

B24 

Mn  V 

431.973 

50b 

3d3  -  3d3(a3F)4p 

a4P  -  z3b° 

Hi-Hi 

B24 

Mn  V 

433.558 

700 

3d3  -  3d3(a3F)4p 

a4/  -  z4D° 

B24 

Mn  V 

434.210 

300 

3a3-  ?d3(a’F)4p 

a4P  -  z4D° 

Hi -Hi 

B24 

Mn  V 

434.403 

50 

3d3  -  3d*(aJF)4p 

a*G  -  z3D° 

■’/i-Hi 

B24 

Mn  V 

434.575 

200 

3d3  -  3d3(a3F)4p 

a4P-  z4Dr 

Hi-Hi 

B24 

Mn  V 

435.069 

200 

3d3  -  3d3(a3F?4  • 

a4P  -  z4D° 

ft  - 

B24 

Mn  V 

435.291 

100 

3d3  -  3d3(a3F)4p 

a4P  -  z4D” 

Hi-Hi 

B?l 

Mn  V 

435.594 

100 

1 

I 

3d3  -  3d3  (a3F)4p 

a4P  -  z4D° 

Hi-Hi 

B24 

Mn  V 

436.093 

200 

3d3  -  3d:(z3F)4p 

aHJ  -  z4D° 

Hi-1/! 

B24 

Mn  V 

436  .!?-* 

800 

3d3  -  3d3(a3F)4p 

a4P  -  z3F° 

SA-7A 

B2a 

Mn  V 

436.660 

IC-I 

3d3  -  3ds(a3F)4p 

-  z4D° 

H  -H, 

B24 

Mn  V 

436.857 

10C 

Id3  -  3d3(a3F)4p 

a4P  -  z7F° 

Hi-Hi 

B24 

Mn  V 

438.735 

500 

3d3  -  3d3(a3F)4p 

aKi  -  z3F° 

H,  ■% 

B24 

Mn  V 

439.352 

500 

3d3  -  3d’(a3F)4p 

a*G  -  z3F" 

•A  ■  Hi 

B24 

Mn  V 

!  441.008 

100 

3d3  -  3d3(a3F)4p 

a7H  -  z'G” 

%-Hi 

B24 

Mn  V 

441.725 

700 

3d3  -  3ds,'a3F)4p 

a3H  -  zH}° 

"h-Hi 

B24 

Mn  V 

442.495 

700 

3d3  -  3dJfa3F14p 

»SH  -  z^' 

Hi-% 

B24 

Mn  V 

447.498 

4i  >0 

3d3  -  3o'  '(a-*F)4p 

?’D  z3U° 

Hi -  Hi 

B24 

Mn  V 

448.262 

300 

3d3  -  3d’(a3F)4p 

a*L7  /.4D° 

Hi  -'A 

B24 

Mn  V 

451.065 

300 

3d3  -  3d  (u'F)4p 

a’D  -  z’F 

Hi  -7A 

B24 

Mn  V 

452.758 

200 

3d3  -  3d3(a3F)4p 

a30  z7F° 

Hi -Hi 

B24 

Mn  V 

1431  98 

12 

3d3(a3F)4s  -  3d  ‘(a3F)4p 

b4F  74D" 

7A  -  % 

W4.B24 

Mn  V 

1446.49 

60 

3d3(a3F)4s  -  3d3(a3F)4p 

b4F  -  z4D° 

V/4B24 

Mn  V 

1476  02 

30 

3d’(a3F)4s  -  3d3(a3F)4p 

b4F  -  z3F° 

Hi  -7A 

V,'4jB24 

Mn  V 

1483.09 

160 

3d3(a3F)4s  -  3ds(a’F)4p 

b3F  -  zK)° 

Hi-'k 

W4,B24 

Mn  V 

1486.74 

30 

3d3(a3F?4s  -  3d3(a3F)4p 

b4F  -  z4F° 

'h-Hi 

W4.B24 

Mn  V 

1490.68 

160 

3d3(a3F)4s  -  3d2(a3F)4p 

b3F  -  zHj° 

%  -Hi 

W4.B24 

Mn  V 

1491.30 

30 

3d3(a3F)4s  -  3d3(a3F)4p 

b4F  -  z4F° 

Hi  -  VA 

W4.B24 

Mn  V 

1498  50  P 

8 

3da(a3F)4s  -  3d3(a3F)4p 

b4F  -  z4F° 

Hi -Hi 

W4.B24 

Mn  V 

1502.36 

120 

3d3(a3F)4s - ?d3(a3F)4p 

b4F  -  z4F° 

Hi-Hi 

W4.B24 

Mn  V 

1503.59 

80 

3d2(a3F)4s  -  3d3(a3F)4p 

b4F  -  z4F° 

%  -  ’A 

W4.B24 

Mn  V 

1504.38 

200 

3dJ(a3F)4s  -  3d3(a3F)4p 

b4F  -  z^” 

Hi-'Hi 

W4.B24 

Mn  V 

1507.11 

40 

3d!(a3F)4s  -  3d3(a3F)4p 

b4F  -  z4F° 

Hi -Hi 

W4.B24 

Mn  V3 

1509.02 

4 

W4 

Mn  V 

1511.15 

40 

3d3(a3F)4s  -  3d7U3F)4p 

b4F  -  z4F° 

Hi-Hi 

W4.B24 

Mn  V 

1516  78 

!  60 

3d3(a3F)4s  -  3d3(a3F)4p 

b4F  -  z4G° 

7A  -Hi 

W4.B24 

Mn  V 

1519.62 

i 

40 

1 

3d3(a3F)4s  -  3d3(c3F)4p 

b4F  -  z4F° 

%  -7A 

W4,B24 
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Mn  V 


Mn  VI 


Element 

Wavtlength 

Intensity 

Multiple! 

Mn  V 

1519.83 

40 

- 

Mn  V 

1528.13 

120 

Mn  V 

1533.07 

40 

Mn  V 

1539  40 

80 

Mn  V 

1541.08 

60 

Mn  V 

1548.44  P 

0 

Mn  V 

1614.01  P 

120 

Mn  V 

■ 

1621.00  P 

160 

3d2(a3F)4s 
3d2{a3F)4s 
3d2(a3F)4s 
3d2(a3F)4s 
3d2(a*F)4s 

3d,(a*F)4s  -  3d2(a2F)4p 
3d2(a3F)4s  -  3d2(a3F)4p 
3d2(a3F)4s-3d2(a3F)4n 


3d2(a3F)4p 

3d2(a3F)4p 

3d2(a3F)4p 

3d*(a’F)4p 

3d,(a,Fj4p 


b4F  -  z4F° 

W4.B24 

b4F  -  z<G° 

44  -34 

W4.B24 

b4F  -  z'Hj  ° 

%  -44 

W4.B24 

^F-zXT 

44  -44 

W4.B24 

b'F-ttG' 

34-34 

W4.B24 

b4F  -  z’Hj0 

44-44 

W4.B24 

b2F  -  z2F° 

44-44 

W4.B24 

b2F  -  z2F° 

34-34 

W4.B24 

Ground  State  ls22s*2p63s23p«3d2  =F2  (20  electrons) 
Ionization  Potential  [782  000]  cnr1;  [97]  eV 


Mn  VI 

307.109 

Mn  VI 

307.842 

Mn  VI 

307.999 

Mn  VI 

308.560 

Mn  VI 

308.853 

Mn  VI 

Mn  VI 

Mn  VI 

Mn  VI 

Mn  VI 

Mn  VI 

311.748 

Mn  VI 

312.692 

Mn  /I 

314.979 

Mn  VI? 

Mn  VI 

Mn  V! 

Mn  VI 

320.874 

Mn  VI 

Mn  VI 

321.176 

Mn  VI 

321.541 

Mn  VI 

325.146 

Mn  VI 

326.571 

Mn  VI 

327.131 

Mn  VI’ 

328.129 

Mn  VI 

328.232 

Mn  VI 

328.431 

Mn  VI 

328.558 

Mn  VI 

Mn  VI 

329.177 

Mn  VI 

too 

60 

400 

400 

300 

240 

200 

200 

180 

800b 

200 

160 

120 

120 

180 

180 

180 

180 

220 

180 

400 

40 

20 

40 

200 

400 

180 

100 

40 

100 


3d2  -  3d4p 
3d2  -  3d4p 
3d2 - 3d4p 
3d2  -  3d4p 
3d»-3d4p 

3d2  -  3d4p 
3d2- 3d4p 
3d2 - 3d4p 
3d2  -  3d4p 
3d2  -  3d  4p 

3d2- 3d4p 
3d2- 3d4p 
3d2- 3d4p 

3d2  -  3d4p 

3d2  -  3d4p 
3d2 - 3d4p 
3d2  -  3d4p 
3d2  -  3d4p 
3d2  -  3d4p 

3d2- 3d4p 
3d2 - 3d4p 
3d2  -  3d4p 

3d2  -  3d4p 

3d2  -  3d4p 
3d2  -  3d4p 
3d2-  3d4p 
3d2- 3d4p 
3d2  -  3d4p 


j?a3F  -  z3F° 
j?a3F  ■  z3F° 
?a3F  -  z’F” 
?a3F  -  z2F° 
#a3F  -  z3F' 

ga3F  -  z3F“ 
£a3F  -  z3F“ 
«a3F  -  z3D° 
ffa3F  -  z3I)“ 
#a3F  -  z3D° 

a'D  z'P° 
tfa3F  -  z’D 
a3P-z'P° 

a3P  -  z3P° 

a3P  -  z3P° 
a3P  -  z2F° 

asp .  z3p° 

a3P  -  z3P° 
a3P  -  z3P° 

a'G  -  z‘F° 
a’P  -  Z3F° 
a3P  -  z3F° 

a3P  -  z3D° 

a'D-z'D0 
a3P  -  z3D° 
a3P  -  z3D° 
a3P  -  z3Dc 
a3P  -  z3D° 


1-J 

j  References 

3-4 

1  CI.M22 

2-3 

C1.M22 

4-4 

Cl,M22 

3-3 

Cl  ,M22 

2-2 

CI.M22 

4-3 

Cl,M22 

3-2 

Cl,M22 

3-3 

C1.M22 

2-2 

C1.M22 

4  3 

Cl,M22 

2-1 

Cl,M22 

2-2 

CI.M22 

2-1 

CI.M22 

Cl 

1  -2 

CI.M22 

0-1 

C1.M22 

1  -0 

CI.M22 

1-1 

CI.M22 

2-2 

Ml' 

2-  1 

LSiygSiiS 

4-3 

Hr 

2-3 

LHVI  \ 

1  -2 

gu/ 

2-3 

arcs 

2-2 

Cl,M22 

1-2 

Cl,M22 

0-1 

CI.M22 

2-2 

C1.M22 

1 

C1.M22 
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Mn  VII 


MANGANESE  VII  (Mn6+),  Z  =  25 
Ground  State  ls22s22p*3s23pe3d  2D3,2  (19  electrons) 
Ionization  Potential  962  001  cm"1;  119.27  eV 


Mn  VII 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Tcsm 

J-J 

References 

Mn  VII 

1 1 1 .889 

20 

3d  -  9f 

g*D  -  aF° 

K28 

Mn  VII 

112.060 

10 

3d  -  9f 

g'  D-ar 

•h  -% 

K2S 

Mn  VII 

114  216 

10 

3d  -  8f 

*aD-aF 

% 

K2S 

Mn  VII 

114  393 

20 

3d  -  8f 

l'aD  -  aP 

%  -% 

K28 

Mn  VII 

117.808 

30 

3d  ■  7f 

gaD-  aF 

% 

K28 

Mn  VII 

117  992 

50 

3d  -  7f 

«aD-ar 

%  -aA 

K28 

Mn  VII 

123  799 

100 

3d  -  6f 

gaD  -  aF° 

K2S 

Mn  VII 

124  005 

150 

3d  -  6f 

tfaD  -  aF 

K28 

Mn  VII 

•  33.43 

100 

3p*3d  -  3p53d(lD°)4s 

gaD  -  aD° 

% 

F31.C16 

Mn  VII 

133  66 

300 

3p*3d  -  3p53d(aD°)4s 

gaD  -  aD° 

% 

F3I.C16 

Mn  VII 

133  68 

400 

3p*3d  -  3ps3d(aD°)4s 

gaD  aD° 

% 

F31.CI6 

Mn  VII 

133  90 

100 

3p*  3d  -  3p5  3d  (aD°)4s 

gaD  -  aD° 

% 

F31.CI6 

Mn  VII 

134.21 

250 

3p*3d  -  3p53d('F°)4s 

gaD  -  aF 

%  -  % 

F31.C16 

Mn  VII 

135.177 

200 

3d  -  5f 

gaD  -  aF° 

% 

K28 

Mn  VII 

135.393 

250 

3d  -  5f 

gaD  -  aF 

%  -  % 

K28 

Mn  VII 

135.425 

20 

3d  -  5f 

gaD  -  aF° 

K28 

Mn  VII 

1 35  93 

700 

3 p® 3d  -  3ps3d(aD°)4s 

gaD  -  4D° 

F31.C16 

Mn  VII 

136.21 

250 

3pc3d  -  3ps3d(aD°)4s 

gaD  -  4D° 

* 

F31.C16 

Mn  VII 

138.49 

1H) 

3p‘3d  -  3p53d(sF°)4s 

gaD-aP 

F31.CI6 

Mn  VII 

138.74 

100 

3p*3d  -  3p53d(aF°)4s 

gaD  -  aF 

% 

F3I.CI6 

Mn  VII 

139  65 

500 

3p‘3d  -  3ps3d(aF°)4s 

gaD  -  aF 

F3I.C16 

Mn  VII 

140.38 

250 

3p‘3d  -  3p53d(aF°)4o 

gaD  -  4F° 

F3I.C16 

Mn  VII 

141.17 

50 

3p‘3d  -  3p53d(aF°)4s 

gaD  -  4FC 

F31.CI6 

Mn  VII 

141.81 

200 

3p’3d  -  3p53d(aP°)4s 

gaD-aP° 

-% 

F31.C16 

Mn  VII 

142.68 

200 

3p*3d  -  3ps3d(3P°)4s 

gaD  -  lP° 

%-■* 

F31.C16 

Mn  VII 

143.87 

20 

3p“3d  -  3ps3d(aP°)4s 

gaD  -  4P°  ? 

%-% 

F31.CI6 

Mn  VII 

162.349 

800 

3d  -  4f 

gaD  -  aF° 

K28 

Mn  VII 

162.667 

600 

3d  -  4f 

gaD  -  aF° 

K.28 

Mn  VII 

162.707 

300 

3d  -  4f 

gaD  -  aF° 

K28 

Mn  VII 

182  50 

700 

3p‘3d  -  3p53da 

gaD  -  aD'' 

Gl.Fll 

Mn  VII 

182.69 

600 

3p‘3d  -  3p53da 

gaD  -  aD° 

Gl.Fll 

Mn  VII 

182% 

600 

3p*3d  -  3p53da 

gaD  -  aD° 

Gl.Fll 

Mn  VII 

183.15 

700 

3p‘ 3d  -  3p63da 

gaD-aO 

Gl.Fll 

Mn  VII 

202  86 

900b 

3p*3d-3p53d1 

gaC-aF° 

Gl.Fll 

Mn  VII 

204.13 

900 

3p‘3d-3p53da 

gaD  -  aF° 

% 

Gl.Fll 

Me  VII 

249.929 

20 

3d  -  4p 

gaD  -  aP° 

K28 

Mn  VII 

250.771 

40 

3d  -  4p 

gaD  -  aP° 

*  -% 

K28 

Mn  VII 

251.479 

10 

3d  -  4p 

gaD  -  aP° 

K28 

Mn  VII 

282.095 

30 

4p  -  6s 

aP°  -  aS 

Vr-'h 

K28 

Mn  VII 

284.059 

100 

4p  -  6s 

aP° - aS 

% -'h 

K28 

Mn  VII 

462.363 

150 

4p  -  5s 

*P°  -  aS 

Hr-Vi 

K28 

Mn  VII 

467.662 

300 

4p  -  5s 

aP° - aS 

K28 

427 


Mn  VIII 


MANGANESE  VIII  (Mn7+),  Z  =  25 
Ground  State  ls*2s*2p*3s*3p*  !So  (18  electrons) 
Ionization  Potential  [1  582  500)  cm'1;  [196.2]  eV 


Mn  IX 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

j-; 

References 

Mn  VIII 

96.33 

60 

' 

3p*  -  3p*(*P*)4d 

g'S -(34.34)* 

Al 

Mn  VIII 

97.41 

70 

3p*-3p‘(»P*)4d 

?'S -(34,34)* 

Ifll 

Al 

Mn  VIII 

122.168 

150 

3p*-3ps(JP*)4s 

*‘S-  34(34] 

o-i 

K29 

Mn  VIII 

124.055 

100 

3p*  -  3pl(’P*)4s 

f'S-  34134]* 

K29 

Mn  VIII 

134.69 

20 

3p‘3d  -  3p’4f 

*P*  -  ’D 

Wl 

Mn  VIII 

134.79 

40 

3p‘3d  -  3p’4f 

ap*.JD 

1  -2 

Wl 

Mn  VIII 

135  06 

30 

3p*3d  -  3p*4f 

*P°  -  *D 

1  - 1 

Wl 

Mn  VIII 

135.15 

3p*3d  -  3p’4f 

spo.iD 

2-3 

Wl 

Mn  VIII 

135.48 

3p‘3d  -  3p’4f 

*P°  -  *D 

2-2 

Wl 

Mn  VIII 

137.50 

100 

3p’3d  -  3p’4f 

*F* - *G 

4-5 

Wl 

Mn  VIII 

137.82 

70 

3p’3d  -  3p’4f 

»F  *G 

3-4 

Wl 

Mn  VIII 

137.92 

oO 

3p‘3d  -  3p’4f 

JP  -H3 

2-3 

Wl 

Mn  VIII 

139.93 

50 

3p’3d  -  3p*4f 

'D’-'F 

2-3 

Wl 

Mn  VIII 

140.73 

50 

3p’3d  -  3p*4f 

iD’  -  *F 

2-3 

Wl 

Mn  VIII 

141.29 

70 

3p*3d  -  3p54f 

'F* -JF 

3-4 

Wi 

Mn  VIII 

141.76 

100 

3p’3d  -  3p’4f 

3D°  -  'G 

:  -4 

Wl 

Mn  VII? 

185.46 

900 

3p*-  3pI(,P°)3d 

g'S  -  *P* 

0-1 

Gl.Fll 

MANGANESE  IX  (Mn8+),  Z  =  25 
Ground  State  ls22s22p63s23p5  2P^2  (17  electrons) 
Ionization  Potential  [1  785  800]  cm'1;  [221.4]  eV 


Element 

Multiplet 

Configuration 

Term 

S  1 

References 

Mn  IX 

73.8  P 

3p’ -  3p4('D)5s 

g3P°-3D 

34-34 

F23 

Mn  IX 

87.24 

150 

3p,-3p4(’D)4d 

g3P“-»D 

34  -34 

F23 

Mn  IX 

87.52 

200 

3p5  -  3p4('D)4d 

g3P°  -  3D 

34-34 

F23 

Mn  IX 

87.79 

100 

3ps  -  3p*(’D)4d 

gSp°  .  sp 

%  -  34 

F23 

Mn  IX 

87.94 

300 

3ps  -  3p4('D)4d 

g*p°->p 

34  -34 

F23 

Mn  IX 

88.23 

250 

3p5  -  3p4('D)4d 

g’P”  -  3D 

v*  -  % 

F23 

Mn  IX 

88.40 

300 

3p’  -  3p*('D)4d 

g2P° - *s 

%  -34 

F23 

Mn  IX 

88.74 

200 

3p*-3p‘('D)4d 

g* P“-JP 

w  -w 

F23 

Mn  IX 

88.89 

.00 

3p’  -  3p4('D)4d 

g’P°-’P 

w  -34 

F23 

Mn  IX 

89.39  P 

3ps  -  3p4('D)4d 

g*P° - 3S 

34  -34 

F23 

Mn  IX 

89.77 

200 

3pi-3p*(*P)4d 

g1 P0,F 

34  -34 

F23 

Mn  IX 

89.89 

200 

3p»-3p4(sP)4d 

g'P”  4F 

34-34 

F23 

Mn  IX 

89  99 

400 

3p*-3p*(’P)4d 

g'P'-'D 

34  -34 

F23 

Mn  IX 

90.08 

450 

3p5 - 3p4(*P)4d 

g1  P°-*D 

34  -34 

F23 

Mn  IX 

90.60 

3p5  -  3p4(*P)4d 

S2P° - 3P 

la  -34 

FlO 

Mn  IX 

91.02 

400 

3p5  -  3p4(*P)4d 

gJP"  -  3D 

34-34 

F23 

Mn  IX 

105.256 

50 

3ps  -  3p4('S)4s 

8*P° • !S 

34  -Vi 

F2C 

Mn  IX 

109.783 

500 

3p’  -  3p*('D)4s 

g*P°-’D 

34-34 

E20 

Mn  IX 

111.262 

400 

3ps  -  3p4('D)4s 

g3P° - 3D 

34-34 

E20 

Mn  IX 

111.500 

200 

3p*  -  3p4(3P)4s 

g2P”-’P 

34 -Vs 

E20 

Mn  IX 

112.415 

500 

3p5  -  3p4(3P)4s 

g*  P°-3P 

34-34 

E20 

Mn  IX 

113  080 

200 

3p5  -  3p4(3P)4s 

*’P°-3P 

54  -34 

E20 

Mn  IX 

113.627 

300 

3p5  -  3p4(3P)4s 

g2P°  -  4P 

34-34 

E20 

Mn  IX 

114.023 

50 

3p5 - 3p4(3P)4s 

gJP° - 3P 

34  34 

E20 

Mn  IX 

114.472 

50 

3ps-3p4(3P)4s 

g»P”  -  4P 

34-34 

E20 

428 


h !r Ten'  Wiveteofth  :  Intemity  Multiple! 


Coafifuration 


J  -  J  Referenca 


3p4(3P)3d  -  3p4  (3P)4f 
3p4(‘D)W-3p4(1D)4f 
3p4(3P)3d  -  3p4(3P)4f 
ip*  -  3p4(’D)3d 
3p*  -  3p4('D)3d 

3p*  -  3p4('D)3d 
3p*  -  3p4('D)3d 
3p*  -  3p4(*D)3d 
3p*  -  3p4('D)3d 
3p‘-3p4('D)3d 

3p*  -  3p4('D)3d 
3p‘-3p4('D)3d 
3s33p*  -  3s 3p* 
3s33p*-3s3p‘ 


%  - »Vi  FlO 
Vi  - 'Vi  Fin 
%-■*  FlO 
Vi -Vi  F13 
Vi -Vi  Fl3.Fl  1 

Vi -Vi  Fl3.Fl I 
Vi -Vi  F.3 
Vi  -  Vi  F13.F1 1 
F13.F11 


F13.F 
F13.F 
F22 
Vi  -  Vt  I  F22 


MANGANESE  X  (Mn9+).  Z  =  25 
Ground  State  ls22s22p63s23p4  3P2  (16  electrons) 
Ionization  Potential  [2  004  300]  cm  *;  [248.5]  cV 


Mn  X 


Mn  X! 


Element 

Wavelength 

Intensity 

Multiple: 

Conjuration 

Term 

j  -j 

Refer  coca 

Mo  X 

333.73 

3**3p4  -  3*3p* 

'D-  *P* 

2-1 

F7 

Mn  X 

371.88 

3s‘3p4-3s3p* 

*»  P-M3* 

2-1 

F7 

Mn  X 

383.00 

3s1 3p4  -  3$  3p* 

g*P  -  *P* 

2-2 

F7 

Mn  X 

386.27 

3$>3p4-3$3p* 

g*p-»r 

l-l 

F7 

M-  X 

388.91 

3s*  3p4  -  3$3p* 

**p-*p* 

0-1 

F7 

Mn  X 

398.28 

3**3p4  -  3*3p* 

t*p  *r 

1  -2 

F7 

Mn  X 

1574.9 

t 

3p4-3p4 

«*P-'S 

1  -0 

S28 

MANGANESE  XI  (Mn‘0+),  Z  =  25 
Ground  State  lai2ss2p®3s*3p“  4Si-2  (15  electrons) 
Ionization  Potential  (2  283  000]  cm1;  [283]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

Mn  XI 

75.059 

■ 

3p3-  3ps(3P)4d 

jj4S°  -  4P 

F10 

Mn  XI 

75.227 

3p3  -  3p2(3P)4d 

jj4S°  -4F 

% 

F10 

Mn  XI 

75.477 

3p3  -  3p*(3P)4d 

g4S°  -  4P 

%  -=A 

F!0 

Mn  XI 

75.819 

3p3  -  3p3('D)4d 

2D°  -  2F 

%  -=A 

FlO 

Mn  XI 

75.879 

3p3  -  3p3('D)4d 

2D°  -  2F 

%-% 

FlO 

Mn  XI 

76.380 

3p3  -  3p*(3P)4d 

2D° -  2D 

% 

FlO 

Mn  XI 

76.763 

3p3  -  3p3(3P)4d 

2D°  4D 

%  -7A 

FlO 

Mn  XI 

76.858 

3p3-  3p3('D)4d 

2P°  2S 

%-'A 

FlO 

Mn  XI 

77.270 

3p3  -  3p3(3P)4d 

2D° -  2F 

FlO 

Mn  XI 

77.402 

3p3  -  3p3(3P)4d 

2D°  2F 

%  -% 

Fio 

Mn  XI 

77.556 

3p3  -  3p3('D)4d 

2P°  2D 

FlO 

Mn  XI 

78.056 

3p3  3p2(3P)4d 

2P"  .  iD 

■A  -*i 

FlO 

Mn  XI 

91.646 

3pL  -  3p*(3P)4s 

j?4S°-4P 

FlO 

Mn  XI 

92.240 

3p3  3p3(3P)4s 

S4S“-4P 

%  -% 

FlO 

Mn  XI 

92.640 

3p3  -  3p*('D)4s 

2D°  2D 

Fin 

Mn  X' 

94.327 

3p3  -  3p2('P)4s 

2D°  -  »P 

% 

FlO 

Mn  XI 

95.299 

3p3  -  3p2(’D)4s 

2P°  -  2D 

% 

FlO 

Mn  XI 

95.390 

3p3  -  3p3('D)4s 

2P°  2D 

FlO 

Mn  XI 

98.023 

3p* (3P) 3d  -  3p3(3P)4f 

4F  -  4G° 

%  ■% 

FlO 

Mn  XI 

98.064 

3p* (3P) 3d  -  3p*(3r’)4f 

4F  -  *G° 

%  -  "A 

FlO 

Mn  XI 

98.477 

3p3(3P)3d  -  3p3(3P)4f 

«D  -  4F° 

%  -% 

FlO 

Mn  XI 

98.538 

3p3(3P)  3d  -  3p3(3P)4f 

4D  -  4F° 

%  -’A 

FlO 

Mn  XI 

99.02 

3p3('D)3d  3p3(3P)4f 

2F  -  2G° 

%  -  % 

FlO 

Mn  XI 

99.356 

3p2(‘D)3d  -  3p*('D)4f 

*G  -  2H° 

%-"h 

FlO 

Mn  XI 

200  67 

600 

3p3  -  3p?(3P) 3d 

2Dr  2F 

%  -7A 

F7.F11 

Mn  XI 

202.38 

3p3  -  3p3(“P)3d 

2P°  -  2D 

'A  -  % 

F7 

Mn  XI 

204.29 

3p3  -  3p3(3P)3d 

2P" - 2D 

3A  -% 

F7 

Mn  XI 

204.98  * 

3p3  -  3p2(3P)  3d 

2P°  -  2 13 

F7 

Mn  XI 

207.02 

3p3  -  3p3(3P)3d 

g'S°  ■  4P 

%  -'A 

F7 

Mn  XI 

208.02 

3p3  -  3p2(3P)3d 

g*S° - 4P 

V2  -  % 

F7 

Mn  XI 

209.57 

3p3  -  ip2(3P)3d 

*4S° - 4P 

F7 

Mn  XI 

210  16 

3p3-3p*('D)3d 

2D°  -  2D 

% 

F7 

Mn  XI 

211.54 

3p3  -  3p2(‘D)3d 

2D°  -  2L3 

F7 

Mn  XI 

213.75 

3p3  3p*('D)3d 

2p° . 2p 

■A-*. 

V 

Mn  XI 

215.86 

3p’-3p3(,D)3d 

Jp- . ap 

F7 

Mn  XI 

216.60 

3p3  •  3p3(:D)3d 

2P°  .  ap 

■A  -  'A 

F7 

Mn  XI 

228  52 

3p3  -  3p2(3P)3d 

2D».Jp 

%  -  'A 

F7 

Mn  XI 

235.55 

3p3  -  3p3(3P)3d 

2J)-  .  2p 

%  -% 

F7 

Mn  XI 

306  46 

3s*  3p3  -  3s  3p4 

2D”-2p 

%  -  'A 

F7 

Mn  XI 

310.61 

3s2  3p3  -  3s  3p4 

3D°  -  2P 

% 

FT 

430 


Mn  XII 


Wavelength  |  Intensity  I  Multiple! 


Mn  XII 
Mn  XII 
Mn  XII 
Mn  XII 
Mn  XII 

Mn  XII 
Mn  XI> 

Mia  .eal 

Mn  XII 
Mn  XII 

Mn  XII 
Mn  XII 
Mn  XII 
Mn  XII 
Mn  XII 

Mn  XII 
Mn  XII 
Mn  XII 
Mn  XII 
Mn  XII 

Mn  XII 
Mn  XII 
Mn  XII 
Mn  XII 
Mr,  XII 

Mn  XII 
Mn  XII 
Mn  XII 


90.373 
90.701 
20^.92 
7M  34 
212.81 

215  03 

216  12 
217.10 
218  56 
218.70 


388.91 

397.46 

1322.8 


Configuration 

Tern 

1  J 

3p3d  •  3p4f 

3F° -*G 

4-5 

3p3d  -  3p4( 

3-4 

3p2-3p3d 

'S-'P° 

0  1 

3p2  -  3p3d 

‘D-  T 

2-3 

3p2  -  3p3d 

g3P  -  3D° 

0-1 

3p2  -  3p3d 

g3P-3D° 

1  -2 

3p2  -  3p3d 

g3P-3D° 

l-l 

3p2  -  3p3d 

g3P-  3P° 

0-1 

3p2  -  3p  3d 

g3P  3D“ 

2-3 

3p2  -  3p3d 

g3P  3D° 

2-2 

3p2  -  3p3d 

g3P  'D° 

1  -2 

3p2  -  3p  3d 

»S .  ip° 

0-1 

3p2  -  3p3d 

g3p  -  3P° 

1  -2 

3p2  -  3p3d 

*3P-3r 

2-2 

3p2  ■  3P3d 

'D  'D° 

2-2 

3s2 3p2  -  3s  3p3 

g3P  3S” 

0-1 

3s2  3p2  -  3s 3p3 

g3P  -  3S° 

1  -I 

3s2  3p2  -  3s  3p3 

g3P  -  3S° 

2-1 

3s23p2-3s3p3 

'd  r 

2-1 

3s2  3p2  -  3s  3p3 

■s-  «P" 

0-1 

3s23p2-3s3p3 

yap.apo 

0  1 

3s2 3p2  3s 3p3 

ysp.ap 

1-1 

3s2  3pa  -  3s 3p3 

'D  -  ”J° 

2-2 

3s2  3p2  ->5  3p3 

g3PF 

2-2 

3s23pa-  3s  3p3 

#3P  -  3D° 

0-1 

3s2  3p2  -  3s  3p3 

g3P  -  3D° 

1  -2 

3s23p2  -  3s3p! 

g3P  -  3D° 

2-3 

3n2  -  3p2 

k3p  ■  *s 

1  -0 

H  He  Li  Be  9  C  N  O  L  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  re  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 


431 


Mn  XIII 


Mn  XIV 


MANGANESE  XIII  (Mn‘2t),  Z  -  25 
Ground  State  ls22s22p«3s23p  *V\n  (13  electrons) 
Ionization  Potential  (2  758  500)  cm1;  [342]  eV 


He  meat 

Wivelengtl 

Mn  XIII 

66.574 

Mn  XIII 

67.215 

Mn  XIII 

79.16 

Mn  XIII 

83  23 

Mn  XIII 

83.41 

Mn  XIII 

83.52 

Mn  XIII 

87.30 

Mn  XIII 

87.40 

Mn  XIII 

226.91 

Mn  XIII 

232.12 

Mn  XIII 

233.73 

Mn  XIII 

234.24 

Mn  XIII 

235.08 

Mn  XIII 

272.09 

Mn  XIII 

277.42 

Mn  XIII 

283.91 

Mn  XIII 

289  74 

Mn  XIII 

294.95 

Mn  XIII 

308.75 

Mn  XIII 

308.92 

Mn  XIII 

361.57 

Mn  XIII 

380.42 

Mn  XIII 

382.76 

lntenuty  Multiple! 


100 

200 


Configuration 


3p-4d 

3p-4d 

3s3p’ - 3s3p4s 
3s3p3d  -  3s3p4f 
3s  3p  M-3s3p4f 

3s3p3d  -  ss3p4f 
3d  -  4f 
3d  -4f 
3p  -  3d 

3s Ip3-  3s3p3d 

3s3p’-3s3p3d 
3p  -  3d 
3p  -  3d 

3s’3p-3s3p’ 

3s’3p-3s3p» 

3s’3p-3s3p’ 
3s’3p-3s3p* 
3s*  3p  -  3s3p’ 
3s3p’-3p» 
3s’3p-3s3p’ 

3s’3t>-3s3p’ 
3s»3p-3s3p’ 
3s’ 3p  -  3  s  3p’ 


Term 


g’F  -  ’D 
g*P°  -  ’D 
4P-4P* 
4P  -  4G 
4F*  «G 

4F“ - «G 
’D-»F 
’D-’F 
f’F  ’D 
4P  -  4D“ 

4P  -  4D“ 
g’F-’O 
jf’F  ’D 
**F-’P 
g’F-’P 

*’F  ’P 
**F-’P 
g’F  -  ’S 
4P-4S° 
g’F-’S 

rP-’D 

?’P"-’D 

*’P°-’D 


J  -J 


% 

% 

%  -*4 
S  -■* 
*-% 

%  -S 
Vi  -  34 

Vi  -% 
Mi  -34 

%-Vi 
Mi-Mi 
%  -% 
%-Mi 

Mi  -Mi 
%-% 
M.-M. 


References 


HIS 

His 

FI0 

FlO 

FlO 

FlO 

FlO 

FlO 

FI7 

F7 

P 

FI7 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 


MANGANESE  XIV  (Mn13+),  Z  =  25 
Ground  State  ls22s22p83s2  %  (12  electrons) 
Ionization  Potential  {3  259  000]  cm1;  [404]  eV 


Element 


Mn  XIV 
Mn  XIV 
Mn  XIV 
Mn  XIV 
Mn  XIV 

Mn  XIV 
Mn  XIV 
Mn  XIV 
Mn  XIV 
Mn  XIV 

Mn  XIV 
Mn  XIV 
Mn  XIV 
Mn  XIV 
Mn  XIV 

Mn  XIV 
Mn  XIV 
Mn  XIV 
Mn  XIV 
Mn  XIV 


Wavelength 


57.224 

59.325 

62.526 

62.604 

62.713 

63.109 

63.146 

67.02 

74,063 

74.327 

74.961 

78.35 

78.42 

78.54 

79,10 

79.720 

79.761 

79.826 

80.06 

80.38 


Intensity  Multiple! 


20 

100 

50 

100 

20 

20C 

20 

20 

50 

100 


100 

200 

300 


Configuration 

3s3d-3s5f 
3s’ - 3s4p 
3s3p - 3s4d 
3s 3p  -  3s4d 
3s3p  -  3s4d 

3s 3p  -  3s4d 
3s3p - 3s4d 
3s  3p  -  3s4d 
3s3p-3s4s 
3s 3p  -  3s4s 

3s  3p  -  3s4s 
3p3d - 3p4f 
3p3d  -  3p4f 
3p3d  -  3p4f 
3p3d  -  3p4f 

3s3d  -  3s4f 
3s3d  -  3s4f 
3s  3d  -  3s4f 
3p3d  -  3p4f 
3p3d  -  3p4f 


Term 

!  J  ' 

References 

’D  -  3F° 

3-4 

EI8 

s'S-’P” 

0-1 

HIS 

3P° - 3D 

0-1 

E18 

*P° - 3D 

1  -2 

EI8 

3P° - ’D 

1  1 

E 18 

3P°  -  3D 

2-3 

EI8 

3P°  -  ’D 

2-2 

El8 

'?v  -  >D 

1  2 

FlO 

3P” - ’S 

0-1 

H|8 

’P  -  3S 

I  1 

EI8 

3P°-’S 

2-1 

EI8 

’F°  ’G 

4-5 

FlO 

’F° -  ’G 

2-3 

FlO 

3F° -  ’G 

3-4 

FlO 

■  D°-3F 

2-3 

Flo 

3D  -  ’F° 

1-2 

EI8 

3D  -  SP 

2-3 

El8 

’D  -  ’F° 

3-4 

HIS 

’P° - 3D 

0-1 

FlO 

’D°  -  3D 

2-2 

FlO 

432 


MithMMiiilliMlMaii 


Mn  XIV 


Mn  XV 


Ek«neat 

W»«eleejtli 

Intensity 

MuUjplet 

Configuration 

Term 

J  -  J 

References 

Mn  XIV 

80.46 

3p3d  -  3p4f 

’D* - 2D 

3-3 

F10 

Mn  3,1V 

81.05 

3p3d  -  3p4f 

»D°  -  *F 

3-4 

F10 

Mn  \1V 

83.78 

3p3d  -  3p4f 

■P*  -  iD 

1-2 

F10 

Mn  XIV 

84.09 

3p3d  3p4f 

■F* - 'G 

3-4 

F10 

Mi  XIV 

241.07 

3s 3p  -  3s  3d 

*P*  -  ’D 

0-1 

F17 

Mo  XIV 

243.45 

3s  3p- 3s  3d 

*P*  -  ’D 

1  -2 

F17 

Mn  XIV 

243.88 

3s  3p  -  3s  3d 

*F  -  ’D 

1  - 1 

F17 

Mn  XIV 

249.64 

3s 3p  •  3s  3d 

JF-’D 

2-3 

F17 

Mn  XIV 

260.41 

3p3  -  3p3d 

Jp  .  jp* 

2-2 

F4 

Ma  XIV 

304.85 

3s'-3s3p 

K'S  -  'P' 

0-1 

F7 

Mo  X’V 

315.88 

3s 3p  -  3p2 

*F  -  2P 

i  -2 

F7 

Mn  XIV 

325  34 

3s 3p  -  3p2 

2P° - -P 

0-1 

F7 

Mn  XIV 

327.34 

3s  3p  -  3p‘ 

2F  -  2P 

2-2 

F7 

Mn  XIV 

330  49 

3s  3p  -  3p2 

3p°  .  Jp 

1-1 

F7 

Mn  XIV 

339.19 

3s 3p  -  3p2 

*F - *P 

1  -0 

F7 

Mn  XIV 

3 r-l  56 

3s  3d  -3p  3d 

>D  -  2D° 

3-3 

F4 

Mn  XIV 

3s 3p  -  3p2 

if.jp 

2-1 

F7 

Mn  XIV 

349.64 

3s3p-3p2 

'F-'S 

1-0 

F4 

Mn  XIV 

402.99 

3s 3d  -  3p3d 

2D-2F 

3-4 

F4 

Mn  XIV 

416.42 

3s  3d -3p  3d 

»D-3F’ 

2-3 

F4 

Mn  XIV 

429.24 

3s  3d -3p  3d 

2D  -  3F 

1  -2 

F4 

Mn  XIV 

446.07  ? 

3s2  -  3s  3p 

*‘S-*F 

0-1 

K8 

Mn  XIV 

518.16 

1 

3s 3p  -  3s  3d 

*P°  -  'D 

1-2 

F4 

MANGANESE  XV  (Mn“+),  Z  -  25 
Ground  State  ls22s22pe3s  2Si/2  (11  electrons) 
Ionization  Potential  3  511  210  cnr1;  435.3  eV 


Element 

Wa  e length 

|  Intensity 

|  Multiple! 

Configuration 

Term 

J.J  J 

References 

.... 

Mn  XV 

19.155  P 

2p*3s  -  2ps3s2 

«2S-JF 

'k-'h 

F27 

Mn  XV 

19.450  P 

-A  | 

2p‘3s-2p53st 

g2S  -  2P° 

'h-*h 

F27 

Mn  XV 

45.137 

1 

3p-5d 

2p°  .  2J) 

% -*h 

EI6 

Mn  XV 

52.977 

3d  -  5f 

2D  -  2F° 

% 

El* 

Mn  XV 

53.032 

3d  -  5f 

2D  -  2F° 

%  -  % 

HI6 

Mn  XV 

56.270 

3s  -  4p 

*2S  -  2p- 

‘/2  -  % 

E16 

Mn  XV 

56  484 

3s  -  4p 

*2S  -  2P° 

lh  -  'k 

EI6 

Mn  XV 

60  720 

3p  -  4d 

2p  . 

lh  -  % 

EI6 

Mn  XV 

61. '19 

3p-4d 

*P" .  2D 

% 

EI6 

Mn  XV 

61  -jl 

3p-4d 

2P°  -  2D 

EI6 

Mn  XV 

71 .038 

3p  -  4s 

Jp„  jS 

-  'll 

EI6 

Mn  XV 

71.927 

3p  -  4s 

2P°  2S 

3h-'k 

EI6 

Mn  XV 

75  182 

3d  -  4f 

2»  -  -F° 

%-% 

EI6 

Mn  XV 

75  286 

3d  -  4f 

2D  -  2F° 

%-% 

VI6 

Mr.  XV 

87.47 

3d  -  4p 

2D  .  2p" 

% 

FlO 

Mn  XV 

87  80 

3d  -  4p 

2D  .  2p° 

%  -  'b 

FI0 

Mn  XV 

269.11 

3p  -  3a 

2P°  .  20 

'h 

F22 

Mn  XV 

280.35 

3p  -  3d 

2P°  -  2D 

F22 

Mn  XV 

282.18 

3p  -  3d 

2p°  -  20 

F22 

Mn  XV 

360.97 

3s -3p 

*2S  -  2P° 

F22 

Mn  XV 

384.74 

3s  -  3p 

g2S  -  2P° 

%  -  'h 

F22 

433 


Mn  XVI 


MANGANESE  XVI  (Mn‘*+),  Z  =  25 
Ground  State  ls*2s*2p#  *S0  (10  electrons) 
Ionization  Potential  9  164  ?00  cm'1;  1136.2  eV 


Mn  XVII 


Element 

Wivelength 

lnlrtuity 

Muhiplet 

ConfigintUos 

Term 

J-J 

Reference* 

Mn  XVI 

11.853 

20 

2p* - 2p*6d 

g'S-'P* 

0- 1 

S3 1 

Mn  XVI 

11.971 

10 

2p*-2p‘6d 

g'S  -  *D‘ 

0-1 

S'l 

Mn  XVI 

12.373 

20 

2p*  -  2p*5<j 

*ls-‘P- 

0-1 

A 

Mn  XVI 

12  510 

50 

2p*  -  2p*5<l 

0-  • 

S3 1 

Mn  XVI 

13.46 

60 

2p*  -  2p*4<l 

g'S  -%!%]• 

r 

Tl4.S31.M22 

Mn  XVI 

13  61 

50 

2p* - 2p*4d 

g'S  -%[%]* 

0-1 

Tl4.S31.M22 

Mn  XVI 

14.098 

30 

2p* - 2p*4j 

*‘s-»r 

0-1 

S31 

Mn  XVI 

15.238 

20 

2j*2p*  -  2s2p*3p 

0-1 

Tl4.S31.M22 

Mn  XVI 

15  312 

20 

2s*  2p*  -  2»2p*3p 

0-1 

TI4.S31.M22 

Mn  XVI 

16  616 

100 

2p* - 2p*3d 

g‘s-%t%r 

0-1 

TI4.S31.M22 

Mn  XVI 

16  882 

80 

2p*-2p‘3d 

*‘s-%[%r 

0-1 

Tl4.S31.M22 

Mn  XVI 

17.095 

40 

2p*-2p»3d 

g‘S  Tiiiir 

0-1 

TH.S31.M22 

Mn  XVI 

18654 

2p* - 2p‘3s 

g'S-MilV.!' 

0- 1 

T14.M22 

Mn  XVI 

18.933 

I 

2p* - 2p*3j 

*'S -*[%]• 

0-1 

T14.M22 

X 


MANGANESE  XVII  (Mn‘«+),  Z  =  25 
Ground  State  ls22s22p5  2PS,2  (9  electrons) 
ionization  Potential  [9  840  300]  cm'1;  [1220]  eV 


Flemenl 

Wavelength 

Intensity  ! 

Multiple! 

Configuration 

Term 

r 

J-J 

References 

Mn  XVII 

12.181 

20 

2p*  -  2p4('S)4d 

g*P“-*D 

S3 1 

Mn  XVII 

12  643 

40 

2p5  -  2p4(*P)4d 

S3 1 

Mn  XVII 

15  403 

20 

2p5-2p4(‘S)3d 

g*P°  -  “D 

S3 1 

Mn  XVII 

15.584 

80 

2p,-2p4('S)3d 

g’F  -  *D 

%  -% 

S31 

Mn  XVII 

15  675 

40 

2p5-  2p4('D)3d 

g*P».*P 

S31 

Mn  XVI! 

15.738 

50 

2p*  -  2p4(‘D)3d 

«*P°-*P 

S3' 

Mn  XVII 

15.822 

100 

2p5  -  2p4('D)3d 

g*P“  -  *D 

S.3I 

Mn  XVII 

15.881 

20 

2p*  -  2p4(sP)3d 

g*P“-*D 

331 

Mn  XVII 

15.936 

50 

2p‘-2p4('D)3d 

g»P”.»p 

'h-'h 

S31.K8 

Mn  XVII 

15.98  P 

2p‘-2p4(JP)3d 

«*P°-*P 

CIO 

Mn  XVII 

16.048 

30 

2p5-2p4(JP)3d 

«*P*-*D 

S3 1 

Mn  XVII 

16.121 

20 

2p5  -  2p4(*P)  3d 

g»P“-4D 

S31 

Mn  XVII 

16.20 

10 

2p5  -  2p4(3P)3d 

grp-  .  *p 

H-’h 

CIO 

Mn  XVII 

16.28 

0 

2p5-2p4(’P)3d 

g*P" . rp 

'h  -  'h 

CIO 

Mn  XVII 

17.29 

20 

2p5  -  2p4('D)3s 

£*P° - *D 

CIO 

Mn  XVII 

17.50 

2ps  -  2p4(*0)3s 

**P‘-*D 

CIO 

Mil  XVII 

17.59 

2p5-2p4W3s 

g*p° . rp 

FI7.CI0 

Mn  XVII 

17.72 

30 

2p5-2p4(»P)3s 

giP“.4P 

CIO 

Mn  XVII 

17.80 

2ps  -  2p'CP)3s 

g*p».4P 

CiO 

Mn  XVII 

17.90  ? 

2s 2p* - 2s2p53s 

*S-*P’ 

'h  -% 

K8 

Mn  XVII 

100.00 

2s»2p5-2s2p» 

gsP” - 5S 

F5 

Mn  XVII 

109.35 

2s,2p6-2s2p4 

?*P”-*S 

'h-'h 

F5 

434 


Mn  XVIII 


MANGANESE  XVIII  (Mn17+),  Z  =  25 
Ground  State  ls12s*2p4  3P*  (8  electrons) 
Ionization  Potential  (1C  590  000]  cm'1;  [1313]  eV 


Mn  XX 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

WBM 

Refereor.es 

Mn  XVIII 

14.877 

70 

2p4  -  2p*  3d 

**P-‘P* 

2-2 

S31 

Mn  XVIII 

16.53  ? 

2p4  -  2p*(4S*)3s 

2-1 

Kl 

Mn  XVIII 

16.73  ? 

2p4-2p*(4S')3s 

«*P-*S‘ 

1  - 1 

K* 

Mn  XVIII 

96.72 

2s*  2p4  -  2s  2p* 

iu->r 

2-1 

F5 

Mn  XVIII 

108.70 

2s* 2p4  -  2s  2P* 

ysp.rp- 

2-1 

F5 

Mn  XVIII 

111.93  ? 

2s«2p4-2s2p» 

■S-'P* 

O-i 

K6 

Mn  XVIII 

113.3 

2s»2p4-2s2p‘ 

«*P-*P* 

1  -0 

F5 

Mn  XVIII 

115.33 

2s*2p4-2s2p» 

r*p  »r 

2-2 

F5 

Mn  XVIII 

117.2 

2s,2p4-2s2p* 

gsp.»p« 

0-  1 

F5 

Mn  XVIII 

118.2 

2s*2p4-2s2p» 

f*p-*p* 

1-1 

F5 

Mn  XVIII 

126.0 

i 

2s‘2p4-2s2pi 

1  -2 

1 

F5 

MANGANESE  XIX  (MnI8+),  Z  =  25 
Ground  State  ls22s22p3  4Sa/2  (7  electrons) 
Ionization  Potential  [11  542  000]  cm"1;  [1431]  eV 


Element 

Wsvclength 

Intensity 

Multiplct 

Configuration 

Term 

J-J 

Reference* 

Mn  XIX 

14.205 

20 

2p*-2p,3d 

*P°  -  *D 

S31 

Mn  XIX 

14.752 

49 

2p* - 2p*3d 

ip" .  «d 

S3! 

Ma  XIX 

89.3 

2s,2p*-2s2p4 

■D-  -  «P 

%-M. 

F5 

Mn  XIX 

99.1 

2s1 2p*  -  2s  2p4 

*D°  -  *P 

F5 

Mn  XIX 

117.6 

2s,2p*-2s2p4 

*D°  -  *D 

F5 

Mn  XIX 

118.41  ? 

2s,2ps-2s2p* 

ip- . sS 

K-Vi 

K8 

Mn  XIX 

120.5 

2s*2p‘-2s2p4 

*D°  -  *D 

F5 

Mn  XIX 

144.86  ? 

2s*  2p5  -  2s  2p4 

g‘S° - 4P 

K8 

MANGANESE  XX  (Mn19+),  Z  =  25 
Ground  State  is22s22p2  3P0  (6  electrons) 
Ionization  Potential  [12  389  000]  cm"1;  [1536]  eV 


F.lement 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

J-J 

References 

Ma  XX 

13.53 

? 

2p*  -  2p3d 

*D  -  ‘P° 

2-1 

K8 

Mn  XX 

13.67 

7 

2p* - 2p3d 

g*P  -  3P° 

2-2 

K8 

Mn  XX 

13  68 

*? 

2rs  -  2p3d 

-  *D° 

2-3 

K8 

Mn  XX 

13.71 

? 

2p*  -  2p3d 

>S-'P° 

0-1 

K8 

Mn  XX 

13.86 

? 

2pJ  -  2p3d 

‘D-'D0 

2-2 

K8 

435 


aafaaifeHi.arii. 


Mn  XX 


Mn  XXII 


Element 

Mn  XXI 
Mn  XXI 
Mn  XXI 
Mn  XXI 
Mn  XXI 


a Ai  (Mn®*),  Z  =  25 
Ground  State  ls’2s’2p  *P‘W  <5  electrons) 
Ionization  Potential  [1 3  228  0G0]  cm  >;  [1640]  eV 


tVnfiguration 

2p  -  4s 
2p-3d 
2p-3s 

2s2  2p  -  2s  2p2 
2s2  2p  -  2s  2p2 


Term 


*2P°-2S 
j?2P'  2I) 
*’P  - *3 

,?2P‘  •  2S 
jr*P° - 2S 


■ - 

J-J 

References 

%  -  'h 

Kg 

K8 

%-*» 

Kg 

Vi-W 

K8 

%-■* 

K8 

.'ini'ijni'iwc  AAII  (Mn21 


Ground  Sta‘e  ls*2s*  >S0  (4  electrons) 
Ionization  Poten  ial  [14  357  000]  cm  >;  [1780]  eV 


Klemeni 

Wavelength 

Mn  XXII 

8  19 

9 

Mn  XXII 

9  13 

9 

Mn  XXII 

11.59 

9 

Mn  XXII 

155.46 

9 

Mn  XXII 

9 

Configuration 

2s2  •  2s 5p 
2s2  •  2s  4p 
2s2  -  2p  3s 
2s2  -  2s 2p 
2s2-2s2p 


Term 

J  J 

References 

*'S-2P* 

0-1 

K8 

g‘S  -  2P 

0  1 

K8 

tf'S-'P” 

0-1 

K8 

k’S-'P” 

01 

Kg 

K'S  2p° 

0-  1 

K8 

436 


£ 


ill 


- — ■ - - ^ 


Mn  XXIII 


Me  XXV 


MANGANESE  XXIII  (Mn22*),  Z  =  25 
Ground  State  ls*2s  *Sui  (3  electrons) 
Ionization  Potential  [15  156  000]  cm'1;  [187S'  -V 


Element 

Wavelength  | 

Intensity 

Multiple! 

Coofi|uiitioQ 

Term 

J  -  J 

References 

Mn  XXIII 

7.59 

p 

2p  -  6d 

*P*  -  *D 

34-14 

Gli 

Mn  XXUI 

7.65 

p 

2p  -  6d 

*P*  *D 

34  -34 

Gl5 

Mn  XXIII 

7.79 

p 

2s  -  5p 

g*s-*r 

V.  -36 

G15 

Mn  XXIII 

$.02 

p 

2p  -  5d 

*P“  -  *D 

34-34 

Gl5 

Mn  XXIII 

8.39 

p 

2p-5d 

*P*  -  *D 

34-34 

GI5 

Mn  XXIII 

8.68 

p 

2s -4p 

J’ST 

34-34 

Gl5 

Mn  XXUI 

8.96 

p 

2p-4d 

1  *P*  *D 

34-34 

Gl5 

Mn  XXIII 

9.00 

p 

2p-4d  1 

*P*  -  *D 

34-34 

GI5 

Mn  XXIII 

11  55 

p 

2s -3p 

**S-*P* 

34-34 

G15 

Mn  XXIII 

11.60 

p 

2s  -  ip 

«*S-*P* 

34-34 

G15 

Mn  XXIII 

12.01 

p 

2p  3d 

*P*  -  *D 

34  -  34 

G15 

Mn  XXIII 

12.158 

20 

2p  -  3d 

*P*  -  *D 

34-34 

G15 

Mn  XXIII 

12.222 

20 

2p  -  3s 

*F  -  *S 

34-34 

G15 

Mn  XXIII 

12  185 

200 

2p  -  3s 

*P“-*S 

34-34 

G15 

Mn  XXIII 

199  93 

p 

2s  -  2p 

g' S-*P* 

34-34 

K8 

Mn  XXIII 

258  02 

i 

p 

2s  -  2p 

**S-*P‘ 

34-34 

K8 

MANGANESE  XXIV  (Mn23*),  Z  =  25 
Ground  State  Is2  'So  (2  electrons) 
Ionization  Potential  [65  663  000]  cm  [8141]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

Mn  XXIV 

1.72 

Is* -  ls3p 

0-1 

Cll 

Mn  XXIV 

2  01  P 

Is*  -  Is 2p 

0  1 

K8.C11 

Mn  XXIV 

Is’- ls?p 

0-1 

Cll 

Mn  XXIV 

2.05  ? 

f 

Is*-  ls2s 

0-1 

K8 

MANGANESE  XXV  (Mn24*),  Z  =  25 
Ground  State  Is  zS)/2  (1  electron) 
Ionization  Potential  [69  135  600]  cm  [8571.5]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

i-S 

References 

Mn  XXV 

■ 

| 

Is  -  2p 

g*S  -  *P° 

34-34 

Kf 

437 


526-20G  O  -  73  -  29 


IRON,  Z  =  26 
Unclassified  Lines 


Fe 


Fc  I 


Element 

Wavelength  | 

Intensity 

Multiple! 

Configuration 

Terra 

j-j 

Referencev 

Fe 

M  '  j 

400 

FI  1 

Fe 

Em  ■ 

H° 

Fe 

208.44 

200 

F 1  ‘ 

Fe 

20?  ^ 

30C 

Fit 

Fe 

210.40 

300 

FI  1 

IRON  I  (Fe0+),  Z  =  26 

Ground  State  ls*2.s,2p®3s*3p®3d®4s*  *D4  (26  electrons) 
Ionization  Potential  63  480  cm'1;  7.870  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

j  -  j 

Refeiences 

Fe  1 

1737.63 

0 

3d*4s1  - 

-  t’F" 

? 

4-4 

J6.K8 

Fe  l 

1 749.77 

1 

3d‘4sa  - 

*a5D  -  24° 

7 

3-3 

J6.K8 

Fe  I 

1 761 .08 

0 

3d*4s»-  3d,(a1D)4p 

*a5D  u3F 

7 

4-3 

J6,K8 

Fe  I 

>839.65 

0 

ga5D  -  23° 

4-3 

36.K8 

Fe  I 

1839  80 

3 

a5F  -  26° 

7 

3-2 

J6.K8 

Fe  I 

1842  05 

0 

I  ■ 

*a»D  -  22° 

7 

4-3 

J6.K8 

Fe  I 

1851  39 

0 

•  12° 

7 

4-5 

J6.K8 

Fe  I 

1855.58 

100 

41 

#a5D  -  1 0° 

4-3 

R27 

Fc  I 

1 856  24 

0 

gasD  -  22° 

7 

3-3 

J6.K8 

Fe  I 

1859  26 

40 

j?a5D  20° 

4-3 

Ku 

Fe  I 

1862.318 

100 

39 

1  3d*4s*  -  3d*4s(b4D)4p 

ga5D  -  tsP° 

3-2 

G22 

Fe  I 

1863.54 

10 

40 

ga5D  -  y'F° 

4-3 

R27 

Fe  I 

1865.30 

300 

~/X 

ga5D  - 17° 

4-4 

KI4 

Fe  I 

1866.07 

80 

42 

B  J . :  -  S  .*.**»*/ 

?a5D-  11° 

3-3 

R27 

Fe  I 

1866.815 

40 

39 

3d*4s* - 3d*4s(b4D)4p 

*a5L>  -  t5P° 

2-1 

G22 

Fc  I 

0 

ga5D  -  21° 

9 

3  4 

J6.K8 

Fe  I 

1872.359 

160 

39 

3d‘4sa - 3d*4s(b1D)4p 

ga5D  t5P° 

2-2 

G'7 

Ft  I 

1873.052 

160 

39 

3d*4sa-3d»4s(b'D)4p 

#a5D  -  t5P° 

4-3 

G22 

Fe  I 

1873  259 

100 

39 

3d*4sa  -  3d‘4s(b4D)4p 

*a5D  -  t5P° 

I  -1 

C22 

Fe  I 

1874.58 

3 

ga5D  -  x'F° 

7 

3-3 

J6.K8 

Fe  I 

1875.14 

0 

*asD  -  9° 

? 

4-4 

J6.K8 

Fe  I 

1876.419 

40 

39 

3d‘4sa - 3d‘4s(b*D)4p 

gasD  t5P° 

0-  I 

G22 

Fe  I 

1878  06 

1 

ga5F.'  -  y  >F° 

7 

3-3 

J6.K8 

Fe  I 

1878.20 

0 

a5F  -  rHj° 

? 

5-4 

J6,K8 

Fe  I 

1878.819 

20 

39 

3d*4s2  -  3d*4s(b4D)4p 

j?a5D  -  t5P° 

1-2 

G22 

Fe  i 

1879.86 

2 

3d*4sa  - 

ga»D  17° 

7 

3  4 

J6.K8 

Fe  1 

1880.14 

35 

41 

3d‘4sa- 

i?a5D  -  10° 

2  3 

R27 

Fe  I 

1883.06 

0 

3d*4sa - 3d’(aaP)4p 

£35!) .  yap° 

7 

2-  1 

J6.K? 

Fe  I 

1883  91 

40 

3d‘4sa  - 

«a5D  -  20° 

2-3 

KM 

Fe  I 

1884  73 

2 

sa5D-x>F° 

9 

2-3 

J6,K8 

Fe  I 

1887  761 

300 

39 

3d‘4sa-3d‘4s(b,D)4p 

£asD  -  ;5P° 

3-3 

G22 

Fe  I 

1888.32 

80 

40 

3d*4s2“ 

jja5D  -  y'F° 

2-3 

R27 

Fe  I 

1891.74 

200 

3d‘4sa  - 

j?a5D-  19° 

1  -2 

KI4 

Fe  I 

1899  21 

20 

3d‘4sa  - 

sasD-  16° 

2-3 

K 14 

Fc  I 

1903.37 

20F 

38 

3d‘4sa- 

gasD  - 

3-3 

R27 

Fc  I 

1910  53 

0 

3d*4sa - id’(z2P)4p 

«asD  -  z'P° 

7 

1  - 1 

J6.K8 

Fe  I 

1934.528 

500 

37 

>d*4s1  ■  3d14s(a‘D)5p 

j5asD  -  u5P° 

4-3 

G22 

Fc  1 

1937.274 

500 

35 

3d64s:  3d‘4s(a4D)5p 

4-3 

G22 

Fe  I 

1940.649 

500 

37 

3d*4sa  -  3d‘4s(a‘D)5p 

jfasD  -  u5P° 

3-2 

G22 

Fc  I 

1945,070 

200 

35 

3d‘4s5-3d‘4s(a‘D)5p 

g asD  ■  usF° 

3-2 

G22 

Fc  I 

1945.294 

400 

37 

3d*4s!  -  3d‘4s(a*D)5p 

«a5D  -  usP° 

2-1 

G22 

Fe  I 

1946.219 

40 

35 

3d‘4sa  3d‘4s(a‘D)5p 

ga5D  -  usF° 

4-4 

G22 

Fc  I 

1946  983 

'6 

3d‘4sa  -  3ds4s(a‘t))5p 

?asD  -  tsD° 

4-3 

WO.G22 

Fc  I 

1950.223 

37 

3d‘4sa  -  3d*4s(a‘D)5p 

,?asD  -j5P° 

3-3 

G22 

Fc  I 

1951.556 

37 

3d‘4sa  -  3d‘45(6*D)5p 

ga’D  •  usP° 

2-2 

i 

G22 

439 


Fe  II 


Fe  I 


Element 

Wavelength 

Intensity 

Muliiplet 

Configuration 

Term 

J-J 

References 

Fe  I 

'',<3.262 

500 

37 

3dJ4s‘-3d»4s(a*n>;p 

3a*D-u5P” 

I  - 1 

G22 

Fe  1 

500 

36 

3d* 4s*  -  3d*4s(a*D)5p 

ga*D-t*D° 

3-2 

WS.G22 

Fe  I 

i953.00I 

500 

35 

3d* 4s5  -  3d*4s(a*D)5p 

ga*D  -  u*F* 

3-3 

W9.G22 

Fe  I 

1955.690 

400 

36 

3d*4s*-3d*4s(a*D)5p 

ja*D  -  t*D* 

2-1 

G22 

Fe  I 

1956.026 

500 

35 

3d*4s*  -  3d*4s(a‘D)5r 

ga*D  -  u*F* 

2-2 

G2? 

Fe  I 

1957.838 

600 

36 

3d*4s*  -  3d*4s(a*D)5p 

ga*D  -  t*D* 

4-4 

W9.G22 

Fe  I 

1958.598 

600 

37 

3d* 4s*  -  3d*4s(a*D)5p 

->a*D  -  u5P” 

1-2 

G22 

Fe  I 

1958.739 

300 

36 

3d*4s‘-3d*4s(a*D)5p 

ga5D  -  t*D° 

I  -0 

G22 

re  I 

1958.84 

0 

3d*4s* - 

gasD-7°  ? 

2-2 

J6,K8 

Fe  I 

1960.130 

600 

35 

3d* 4s*  -  3d*4s(a*D)5p 

ga*D  -  u5F° 

4-5 

W9.G22 

Fe  I 

1961 .236 

500 

3d*4s*-3d*4s(a*D)5p 

ga*D-u*P° 

2-3 

G22 

Fe  I 

1962.031 

500 

35 

3d*4s5-  3d*4s(a*D)5p 

ga!D  -  u*F 

0-1 

G22 

Fe  I 

1962. 107 

600 

35 

3d«4s‘-  3d*4s(a*D)5p 

ga5D  u*F 

3-4 

G22 

Fe  I 

1962.746 

10 

36 

3d*4ss  -  3d*4s(a*D)5p 

ga*D  -  t5D° 

1-1 

G22 

Fe  I 

1962.871 

400 

36 

3d*4s*  -  3d*4s(a*D)5p 

ga*D  -  t*D° 

3-3 

G22 

Fe  I 

I963.II0 

500b 

35 

3d*4s*-3d*4s(a*D)5p 

gasD  -  u8F° 

I  2 

G22 

Fe  I 

i  963 .629 

200 

35 

3d*4s!  -  3d*4s(a*D)5p 

ga5D  -  t*D° 

2-2 

G22 

Fe  I 

1964.043 

400 

35 

3d*4s!  -  3d*4s(a*D)5p 

ga°D-u*F 

2-3 

G22 

Fe  I 

1970.771 

10 

36 

3d*4s*  -  3d*4s(a*D)5p 

ga5D  -  r'D- 

1-2 

G22 

Fe  I 

1973.911 

20 

36 

3d*4s*-3d*4s(a*D)5p 

ga*D  -  t*D° 

3-4 

G22 

Fe  I 

1974.059 

20 

36 

3d84s*  -  3d*4s(a‘D)5p 

ga*D  -  t*D° 

2-3 

G22 

IRON  II  (Fe1+),  Z  =  26 

Ground  State  ls22s22pG3s23ps3d64s  6D8/2  (25  electrons) 
Ionization  Potential  130  524  cm’1;  16.18  eV 


F.  lenient 

Wavelength 

Intensity 

Multip)et 

Configuration 

Term 

J-J 

References 

Fe  IF 

896.504 

20 

31 

3d*(a5D)4s  - 

«a*D  -  29° 

7i  -Si 

G22 

Fe  II 

898.776 

10 

31 

3d8(a5D)4s  - 

*a8D  29° 

Si  -Si 

G22 

Fe  II 

900.360 

100 

31 

3d8fa5D)4s  - 

£a8D  -  29° 

Si  -Si 

G22 

Fe  II 

918  118 

20 

3d8(asD)4s  - 

«a8D  -  28° 

Si  -  Si 

G22 

Fe  II 

919.095 

10 

3d6(a8D)4s  - 

ga*n  -  28° 

Vi  -Si 

G22 

Fe  II 

923.884 

200 

28 

3d*(a5D)4s  - 

ga8D  -  24° 

Si  -Vi 

G22 

Fe  II 

924.9/0 

100 

30 

3d8(asD)4s  - 

ga8D  -  27° 

Si  -  Si 

G22 

Fe  II 

926.220 

400 

25 

3d8(a5D)4s  - 

ga8D  -  21° 

Si -Si 

G22 

Fe  II 

926.618 

60 

30 

3d8(a5D)1s- 

?a8D-27° 

Si  -3* 

G22 

Fe  II 

926.900 

160 

24 

3d8(asD)4s  - 

ga8D  ■  20° 

Si  -  % 

G22 

Fe  II 

927.176 

40 

28 

3d*(a5D)4s  - 

ga8D  -  24° 

Vi  -  Vi 

G22 

Fe  II 

927.632 

60 

30 

3d8(asD)4s  - 

ga8D  -  27° 

Vi  -Si 

G22 

Fe  II 

928.107 

200 

26 

3d6(asD)4s  - 

ga8D  -  22° 

Vi  -  Si 

G22 

Fe  II 

928.470 

140b 

29 

3d6(i.5D)4s  - 

Sa8D-25° 

%  -Si 

G22 

Fe  II 

929.538 

200 

25 

3d8(asD)4s  - 

ga8D -  21° 

%  -  Si 

G22 

Fe  II 

929  612 

200 

28 

3d6(a!D)4s  - 

sa8D  -  24° 

Si -Si 

G22 

Fe  II 

930.030 

200 

27 

3d8(asD)4s  - 

*a8D-23° 

Si  -Si 

G22 

Fe  II 

930.165 

200 

29 

3d8(a5D)4s  - 

ga8D  -  25° 

Si  -  Si 

G22 

Fe  II 

930.219 

2G0 

24 

3d8(a5D)4s  - 

*a8D  -  20° 

%  -  % 

G22 

Fe  II 

930.558 

200 

26 

3d*(a5D)4s  - 

ga6D  -  22° 

Si  -Si 

G22 

Fe  II 

931.142 

160 

29 

3d8(a5D)4s  - 

ga6D  -  25° 

Vi  -  Si 

G22 

Fe  II 

931.709 

60 

27 

3d*(asD)4s  - 

#a8D  -  23° 

Si  -Si 

G22 

Fe  II 

932.244 

200 

26 

3d8(asD)4«  - 

ga8D  -  22° 

Vi  -  Si 

G22 

Fc  II 

932.687 

200 

27 

3d*(a!DKs- 

ga8D  -  23° 

Vs  -  Si 

G22 

Fe  II 

935.783 

10 

22 

3d6(a5D,4s  - 

ga8D  - 16° 

Si  -% 

G22 

440 


i^mrr  ffiiri#  nr  ~  *  ^<*-**m^ 


he  II 


Fe  II 


hkmcnt 

““  —  -  '  ‘1 

Wavelength 

Intensity 

Multipkt 

Configuration 

Tenr. 

J-J 

References 

Fe  II 

9M  484 

60 

23 

3d‘(a‘D)4s  - 

sa‘D- 17' 

%■% 

G22 

Fc  II 

938  967 

70 

58 

3d7- 

a4F -  26° 

%  -7A 

G22 

Fc  II 

939  159 

140 

22 

3d‘(asD)4s- 

ga‘D  - 16’ 

%  -% 

G22 

Fe  II 

941  660 

80 

22 

3d*(a5D)4s  - 

g a‘D  -  16° 

G22 

Fc  II 

942  589 

40 

56 

3d7- 

a4F -21° 

-% 

G22 

Fe  II 

943.267 

80 

55 

3d7- 

a4F  -  20° 

S  -  % 

G22 

Fe  II 

943.910 

100 

58 

3d7- 

a4F -  27° 

% 

G22 

Fc  II 

945.095 

160 

57 

3d7- 

a4F -  24° 

%  -  ‘k 

G22 

Fe  11 

946  051 

10b 

3d7- 

a4F -  22° 

%  -  Vi 

G22 

Fc  II 

947.564 

20 

3d7- 

a4F  -  25° 

Vi  -Vi 

G22 

Fc  II 

952.470 

60 

53 

3d7- 

a4F  16° 

Vi  -% 

G22 

Fc  II 

954.496 

20 

3d7- 

a4F  -  18° 

7ii  -V. 

G22 

Fe  II 

954.786 

40 

3d7- 

a4F-l7° 

7i  -% 

G22 

Fe  II 

995.829 

60 

77 

3d*(asD)4s  - 

a4D  -  26° 

■>k  -1k 

G22 

Fe  II 

999.003 

20 

3d*(asD)4s  - 

a4D  -  27° 

%  -  Vi 

G22 

Fe  II 

1000  183 

40 

77 

3d*(asD)4s  - 

a4D  -  26° 

Vi  -% 

G22 

Fe  II 

1000.665 

20 

3d*(a5D)4s  - 

a4D  -  27° 

■A  -Vi 

G22 

Fe  II 

1005  082 

20 

3d8(a7D)4s  - 

a4D  -  20° 

Vi  -  % 

G22 

Fc  II 

1007.657 

140 

76 

3d*(asD)4s  - 

a4D  - 18° 

7A  -  Vi 

G22 

Fe  II 

1007.975 

160 

75 

3d*(u5D)4s  - 

a4D  -  17’ 

%  -  Vi 

G22 

Fe  II 

1011.037 

160 

74 

3d*fasD)4s- 

a4D  16° 

%  -  Vi 

G22 

Fc  II 

10' 2.088 

140 

76 

3d‘tasD)4s  - 

a4D  -  18° 

Vi  -Vi 

G22 

Fe  II 

1012.417 

160 

75 

3d*(asD)4s  - 

a4D  -  17° 

Vi  -  Vi 

G22 

Fe  II 

1015.083 

60 

76 

3d  ‘(asD)4s  - 

a4D  - 18° 

Vi  -Vi 

G2? 

Fe  II 

1015.520 

140 

74 

3<'*(asD)4s  - 

a4D  - 16° 

Vi  -  Vi 

G22 

Fe  II 

1038.370 

20 

3d7- 

a4P  -  28° 

Vi  -Vi 

G22 

Fe  II 

1055.269 

500 

21 

'Jd*(asI))4s  - 

ga*D- 15° 

Vi  -  Vi 

G22 

Fe  II 

1059.571 

400 

2j 

3d8(asD)4s  - 

ga«D-  15° 

Vi  -  Vi 

G22 

Fe  II 

1062.758 

400 

21 

3d"(a5D)4s  - 

ga*F>- 15° 

Vi  -  Vi 

G22 

Fe  II 

1062.982 

300 

19 

3d*(asDi4s  -  3d!4  '  “'.Un 

ga“D  -  w4G° 

Vi  -  Vi 

G22 

Fe  II 

1068.356 

600 

19 

3<*8va5D)4s  -  3d*4s(asG)4p 

ga"D  -  wHi° 

Vi  -  Vi 

G22 

Fc  II 

1069.038 

300 

20 

3d‘(asD)4s  - 

ga*D  - 14° 

Vi  -Vi 

G22 

Fc  II 

1071.260 

100 

20 

3d*(a*D)4s- 

ga*D  -  14° 

Vi  -Vi 

G22 

Fe  II 

1071  596 

600 

19 

3d‘(asD)4s  -  3ds4s(a5G)4p 

ga*D  -  w*G° 

Vj  -  Vi 

G22 

Fe  II 

1076.556 

40 

52 

3d' 

a4F  -  15° 

Vi  -  Vi 

G22 

Fe  II 

1 0S6.6I6 

400b 

18 

3d8(a5D)4s  - 

ga*D  -  w«P° 

%  -  Vi 

G22 

Fe  II 

I04  ..•.793 

400 

18 

3d*(asD)4s  - 

ga*D  -  w«P° 

Vi  -Vi 

G22 

Fe  II 

1 0  96  8  -*  n 

600 

18 

3d8(a5D)4s  - 

yaBI)  -  w*P° 

Vi  -  Vi 

G22 

Fe  II 

1097.782 

40 

51 

3d7- 

a4F  -14“ 

Vi  -Vi 

G22 

Fc  II 

1098.26 

0 

3d1  -  3d8(b3F)4p 

a4F  -  u4F°  7 

%  -  Vi 

J6.K8 

Fc  II 

1099.117 

500h 

18 

3d8(a5D)4s  - 

ga*D  -  w*P° 

Vi  -Vi 

G22 

Fe  II 

1 100.026 

400 

18 

3d8(a5D)4s - 

ga*D  -  w*P" 

Vi  -Vi 

G22 

Fc  II 

1100.525 

400 

18 

3d8(a5D)4s  - 

ga6D  -  w*P“ 

’A  -  Vi 

G22 

Fc  II 

1101.538 

400 

18 

3d8(a5D)4s- 

ga*D  -  w*P° 

Vi  -  % 

G22 

Fe  II 

1102.385 

160 

18 

3d"(a5D)4s  - 

ga3D  -  w6P° 

Vi  -Vi 

G22 

Fe  II 

1102.758 

20 

17 

3d8(a5D)4s- 

«asD  -II" 

Vi  -  Vi 

G22 

Fc  II 

1 104.978 

20 

18 

3d6(a5D)4s  - 

gaeU  -  w*P° 

Vi  -  Vi 

G22 

Fc  II 

1106.215 

300 

17 

3d‘(a5D)4s - 

ga«D  11° 

Vi  -Vi 

G22 

Fe  II 

1106.362 

100 

15 

3d8(a5D)4s- 

/?a*D  -  6° 

Vi  -  Vi 

G22 

Fe  II 

llll. 114 

300 

15 

3d8(a5I))4s  - 

ga*D  -  6° 

Vi  -  Vi 

G22 

Fe  II 

1112.086 

700 

16 

3d6(atU)4s- 

ga’D  -  9° 

Vi  -  4i 

M23 

Fe  II 

1121  987 

500 

12 

3d8(asD)4s - 

gafD  -  2° 

Vi  -  Vi 

G22 

Fc  II 

1122  858 

500 

13 

3d8(a5D)4s  - 

ga'D  3” 

Vi  -  Vi 

G22 

Fe  II 

1124.134 

400 

14 

3d8(asD)4s- 

ga6D  -  4° 

Vi  -  Vi 

G22 

Fc  II 

1126  425 

400 

13 

3d8(a5D)4s • 

ga*D  -  3° 

Vi  -Vi 

G22 

Fc  II 

1126  603 

400 

14 

3d8(a5D)4s - 

ga6D  -  4° 

Vi  -  Vi 

G22 

Fe  II 

1  126.850 

400 

12 

3d8(a5D)4s - 

ga*D  -  2° 

Vi  -  Vi 

G22 

Fc  II 

1128  074 

500 

14 

3d8(asD)4s  - 

ga«D  -  4° 

’A -Vi 

G22 

Fc  II 

1128.180 

100 

50 

3d7- 

a4F  -11° 

%  -  Vi 

G22 

Fe  II 

1  128  530 

700h 

194 

3d54s2 - 

a«S  -  29° 

Vi  -  Vi 

G22 

Fc  II 

1128.909 

400 

13 

3d8(asD)4s  - 

ga8!.'  -  3° 

Vi -Vi 

G22 

Fc  II 

1  129.777 

240 

49 

3d7  - 

a4F  -  6° 

Vi  -Vi 

G22 

Fc  II 

i  1 30.428 

500w 

12 

3d8(asD)4s  - 

ga8I)  -  2° 

Vi  -  Vi 

G22 

Fe  II 

1130.874 

40 

48 

3J7  - 

a4F  -  5° 

Vi  -  Vi 

G22 

Fe  II 

1 133.413 

500 

50 

3d7- 

a4F  -11° 

Vi  -Vi 

G22 

H  M  l.i  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  4r  K  ('a  Sc  T>  V  Cr  Mn  pe  Co  Ni  Cu  Zn  C.a  Gc  As  Se  Br  Kr 
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Fc  n 


Fe  II 


Elens  rot 

Wtvclenctb 

lautuity 

Multiple! 

Cofififuralioa 

1  erm 

j  i 

Reference* 

Fe  II 

1133.678 

500 

11 

3d*(a*D)4*  - 

ga»D-l“ 

%  -% 

G22 

Fe  il 

1138.039 

100 

48 

3d’- 

a4F  -  5° 

34  -  34 

G22 

Fe  11 

1138.642 

500 

11 

3d*(a‘D)4i  - 

gacD  - 1* 

3 a  -34 

G22 

Fe  11 

1142.334 

500 

10 

3d*(a‘D)4s  -  3d*(a*D)5p 

ga*D  -  y*F* 

34-34 

G22 

Fe  II 

1143.235 

500 

;o 

3d*(a‘D)4s  -  3d*(a*D)5p 

ga*D  -  y*F* 

34-34 

G22 

Fe  11 

1144.052 

100 

156 

3d*(a*P)4s  - 

b4P  -  24* 

34-34 

M23 

Fe  II 

1144.946 

700w 

10 

3d*(a‘D)4j  -  3d*(a‘D)5p 

ga*D  -  y*F* 

^1  -  ‘Vi 

G22 

Fe  II 

1 1 46.963 

300 

10 

3d*(a‘D)4s  -  3d*(a*D)5p 

ga‘D  -  y*F“ 

34  -«4 

G22 

Fe  II 

1147.413 

500 

10 

3d*(a‘D)4s-3d*(a‘D)5p 

ga*D  -  y*F* 

34  -  34 

G22 

Fe  II 

1148.295 

600 

10 

3d*(a‘D)4j  -  3d*(a‘D)5p 

ga*D  -  y«F“ 

34-34 

G  n 

Fe  II 

1148.693 

160 

155 

3d*(a3P)4s  - 

b4P  -  20“ 

34-34 

M23 

Fe  II 

1150.292 

400 

10 

3d*(a‘D)4»  -  3d*(a‘D)5p 

ga*D  -  y*F“ 

34-34 

G22 

Fe  II 

1150.689 

400 

10 

3d*(a8D)4s  -  3d*(a‘D)5p 

ga*D  -  y*F“ 

34-34 

G22 

Fe  II 

1151.163 

500 

10 

3d*(a8D)4s  -  3d*(a‘D)5p 

ga*D  -  y*F* 

34  -’A 

G22 

Fe  II 

1152.440 

300 

10 

3d*(asD)4s  -  3d*(asD)5p 

ga*C  -  y*F“ 

34 -34 

G22 

Fe  II 

1152.882 

400 

10 

3d*(a‘D)4s  -  3d*(asD)5p 

ga*D  -  y*F“ 

34  -34 

G22 

Fe  II 

1153.281 

400 

10 

3d*(a8D)4s  -  3d*(a*D)5r 

ga4D  -  y*F“ 

34-34 

G22 

Fe  II 

1153.955 

300 

10 

3d*(a“D)4s  -  3d*(asD)5^ 

ga*D  -  y*F“ 

34  -*A 

G22 

Fe  II 

1154.401 

400 

10 

3d‘(asD)4s  -  3d*(a‘D)5p 

ga*D  -  y*F“ 

34-34 

G22 

Fe  II 

1155.273 

40 

157 

3d*(a3P)4s  - 

b4P  -  25“ 

34-34 

M23 

Fe  II 

1 '56.575 

40 

3d84s3  - 

a*S  -  28“ 

34-34 

G22 

Fe  II 

1159.347 

400 

73 

3d*(a*D)4s  - 

a4D  - 14“ 

34-34 

G22 

Fe  II  > 

1162.351 

40 

153 

3d*(a3P)4s  - 

b4P- 16“ 

34-34 

G22.M23 

Fe  II 

1164.48 

1 

3d*(a5D)4s  -  3d*(b*P)4p 

ga8D  -  v4D” 

7 

34  -34 

J6.K8 

Fe  II 

1165.269 

240 

73 

3d*(asD)4s  - 

a4D  14“ 

34-34 

G22 

Fe  II 

1169.19 

0 

3d8(a8D)4s  -  3d*(baF)4p 

a4D  -  u4F“ 

7 

34-34 

J6,K8 

Fe  II 

1171.606 

160 

154 

3d‘(a3P)4s  - 

b4P-  17s 

34-34 

M23 

Fe  II 

1175  699 

20 

3d5 4s’  - 

a*S  -  26“ 

34  -  ’A 

G22 

Fe  II 

1183.83 

1 

3d‘(a8D)4s  -  3d8(b3F)4p 

a4D  -  uK}° 

7 

’A -34 

J6.K8 

Fe  II 

1187.41 

0 

3d*(asD)4s  -  3d54s(a5G)4p 

a4D  -  v4F° 

7 

’A  -34 

J6.K8 

Fe  II 

1192.02 

2 

3d8(a8D)4s  -  3d84s(aHj)4p 

a4D  -  v4F“ 

7 

34-34 

J6.K8 

Fe  II 

1195.46 

1 

3d«(a8D)4s-3d84s(a8G)4p 

a4D  -  v4F“ 

7 

34-34 

J6.K8 

Fe  II 

1197.43 

0 

3d8(asD)4s  -  3d84s(a8G)4p 

a4D  v4F° 

7 

34  -34 

J6.K8 

Fe  II 

1199.24 

1 

3d8(a8D)4s-3d8(a'F)4p 

ga"D  -  v3D“ 

7 

34-34 

J6,K8 

Fe  II 

1213.149 

400 

71 

3d“(a50)4s- 

a4D  -  6“ 

34-34 

G22 

Fe  II 

1213.764 

400 

72 

3d*(a8D)4s  - 

a4n-ll“ 

34-34 

G22 

Fc  II 

1214.409 

200 

70 

3d*(a8D)4s  - 

a4Ll  -  5“ 

’A  -  ’A 

022 

Fe  II 

1219.81 

3 

3d8(a8D)4s  - 

a4D  -  8“ 

7 

34-34 

J6.K8 

Fe  II 

1220.882 

100 

70 

3d8(a8D)4s - 

a4D  -  5° 

34-34 

G22 

Fe  II 

1230.93 

2 

3d’-3d8(a'F)4p 

a4F  -  v3D° 

7 

%  -39 

J6.K8 

Fe  I! 

1233.660 

160 

275 

3d8(a3F)4s  - 

a3F  -  26“ 

34-34 

M23 

Fe  II 

1236.34 

0 

3d*(a3G)4s  - 

a“G  16“ 

7 

34-34 

J6.K8 

Fe  II 

1237.93 

0 

3d*(aJD)4s  - 

a4D  -  4° 

? 

34-34 

J6.K8 

Fe  II 

1255.41 

G 

3d’-3d8(b3F)4p 

a4P  u4F° 

? 

34-34 

J6,K8 

Fe  II 

1257.18 

0 

3d8(a3F)4s - 

a’F  -  17“ 

7 

34-34 

J6,K8 

Fe  II 

1259.06 

1 

3d’-3d8(b’F)4p 

a4P  -  u4F“ 

7 

34-34 

J6.K8 

Fe  II 

1260.542 

400 

9 

3d8(a8D)4s  -  3a84s(a8S)4p 

ga8D  -  x*P“ 

34-34 

G22 

Fe  II 

1266.24 

2 

3d“(a!D)4s  -  3d8(b3P)4p 

a4D  -  v4D“ 

? 

34-34 

J6.K8 

Fe  II 

1266.694 

400 

9 

3d8(a8D)4s  -  3d84s(a8S)4p 

ga8D  -  x8P“ 

34  -’A 

G22 

Fe  II 

1267.437 

500 

9 

3d*(a8D)4s-3d84s(a8S)4p 

ga*D  -  x8P“ 

%  -34 

G22 

Fe  II 

1269% 

0 

3d’-3d8(b3F)4p 

a4P  -  uJD° 

7 

34-34 

J6.K8 

Fe  II 

1271.235 

20 

9 

3d8(a8D)4s  -  3d84s(a8S)4p 

ga“D  -  x8P“ 

34-34 

G22 

Fe  II 

1271.37 

1 

3d’  -  3J84s(a8G)4p 

a4P  -  v4F“ 

? 

34-34 

J6.K8 

Fe  II 

1272.001 

500w 

9 

3d*(a8D)4s  -  3d84s(a8S)4p 

ga8D  -  x8P“ 

34  -34 

G22 

Fe  II 

1272  638 

300 

9 

3d“(a!D)4s  -  3d84s(a8S)4p 

ga*D  -  x8P“ 

34-34 

G22 

Fe  II 

1275.154 

300 

9 

3d*(a8D)4s  -  3d84s(a8S)4p 

ga*D  -  x*P“ 

34-34 

G22 

Fe  II 

1275.801 

400 

9 

:'d8(a8D)4s  -  3d84s(a8S)4p 

ga^D  -  x“  P° 

34-34 

G22 

Fe  II 

1277.667 

10 

9 

3d8(a8D)4s  -  3d84s(a8S)4p 

ga"D  -  x8P“ 

34-34 

Si 

Fc  II 

1289.09 

1 

3d*(a3G)4s- 

b*G  -  21° 

7 

34-34 

J6.K8 

Fe  II 

1290.204 

300 

88 

3d’- 

a4P  - 10“ 

34-34 

G22 

Fe  II 

1290.78 

0 

3d8ta3G)4s  - 

bK3  -  24° 

7 

’4-34 

J6.K.8 

Fe  II 

1291.594 

300 

87 

3d’- 

a4P  -  9° 

34-34 

G22 

Fe  II 

1293.543 

10 

88 

3d’- 

a4P  -  10“ 

34-34 

G22 

Fe  II 

1294.914 

240 

87 

3d’- 

a4P  9“ 

34-34 

G22 

Fe  II 

1296.088 

400 

86 

3d’- 

a4P  ■  8° 

34-34 

G22 

442 


mm 


Fe  II 


Fe  II 


Hctncnl 

Wavelength 

Intense? 

Mukiplet 

Configuration 

Term 

j-j 

References 

Fe 

1298  815 

40 

87 

3d’- 

a4P  -  9’ 

mm 

G22 

Ft 

1299.984 

86 

3d’- 

a4P  -  8’ 

fwgfm 

G22 

Ft 

1303.04 

3d*(a*D)4s  - 

b4D  -  22’ 

7 

J6.KS 

Fc 

3d*(a’D)4s - 

b4D  -  20 

7 

VI 

J6.K8 

Fe 

1316.49 

1 

3d7  -  3d54s(aKJ)4p 

aK)  - v<F 

7 

J6.K8 

Fe 

1324.25 

0 

3d*(asD)4s  -  3d*(a*F)4p 

a4D  -  v’D’ 

7 

'k  -% 

J6.K8 

Fe 

1325.61 

2 

3d’  -  3d’4s(a3G)4p 

a’H  -  v’H° 

7 

%  -% 

J6.K8 

Fe 

1327.10 

0 

3d’- 

b’F  - 17 

7 

%-vi 

J6,K? 

Fe 

II 

1 

3d*(asD)4j  -  3d*(a‘F)4p 

a4D  -  v’D0 

7 

%-va 

J6.K8 

Fe 

II 

1340.22 

0 

3d’- 

a*G - 10° 

7 

%  -w 

J6.K8 

Fe 

II 

1347.29 

1 

3d*(a!D)4s  -  3d*(a*D)4p 

*a‘D  -  x’D° 

7 

%  -  % 

J5.K8 

Fe 

II 

1349.60 

0 

3d’  -  3d*(asD)5p 

a4P  -  y*F 

7 

J6.K8 

Fe 

II 

0 

3d’  -  3d*(bJF)4p 

a’P  -  u’D” 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1354.87 

0 

3d’  -  3di4s(a1G)4p 

a’H-w^” 

7 

*Vi-Vi 

J6.K8 

Fe 

II 

1356.48 

0 

3d*(a’F)4s-  3d*(b’F)4p 

b4F  -  t*F° 

7 

•6-% 

J6,KC 

Fe 

II 

1360.17 

0 

3d*(asD)4s  -  3d*(a3D)4p 

ga*D  -  x’D° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1360.870 

100 

111 

3d’- 

a’P- w*P° 

Vi-Vi 

M23 

Fe 

!I 

1361  372 

85 

3d’-3d*(bJP)4p 

a4P  -  v4D° 

Vi-Vi 

E6.M22 

Fe 

II 

1362.771 

152 

3d*(a*P)4s  - 

b4P- 14° 

Vi-Vi 

M23 

Fe 

II 

1364.38 

o 

3d’  -  3d*(b3P)4p 

a4P-v4D° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1364  575 

240 

3d’- 

a>G  -  2° 

Vi-Vi 

E6.M22 

Fe 

II 

1366.720 

85 

3d7- 

a4F  -  w’F° 

7 

Vi-Vi 

E6.M22 

Fe 

II 

1368.098 

50 

3d7 - 3d6(b3P)4p 

a4P  -  v4D° 

Vi  -Vi 

E6.M22 

Fe 

II 

1368.57 

1 

3d7 - 3d4(b3P)4p 

a4P-  v4D° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1371  024 

3ds(a*H)4s  -  3d54s(a5G)4p 

a4H  -  w*G° 

•Vi -“A 

E6.M22 

Fe 

II 

1372.29 

1 

3d7 - 3d*(b3P)4p 

a4P  -  v4D° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1373.717 

120 

3d7- 

a4F  -  w’F° 

7 

Vi-Vi 

E6.M22 

Fe 

II 

1374.41  P 

3d’- 

a’G^0 

’A-% 

M22 

Fe 

II 

1375.172 

37V-3H)4s-3d54s(asG)4p 

a’H-WG0 

!Vi-«)i 

E6.M22 

Fe 

II 

1376.672 

10 

3d7  -  3d*(b3P)4p 

a4P  -  v4D° 

■A  -Vi 

E6.M22 

Fe 

II 

1377.99 

2 

3d*(a3H)4x  -  3ds4s(asG)4p 

a4H  -  w’G0 

7 

Vi-Vi 

J6,K8 

Fe 

II 

1379.466 

40 

3d«(a3H)4s-3d54s(a5G)4p 

a4H  -  w*G° 

Vi-Vi 

E6,S1,M22 

Fe 

II 

1379.61 

0 

3d7  -  3d«(b3P)4p 

a4P  -  v4D° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1381.250 

Hn 

152 

3d«(a3P)4s- 

b4P-  14° 

Vi-Vi 

M2J 

Fe 

II 

1382.71 

0 

3d*(asD)4s  3d*(a3D)4p 

g a«D  -  y’P° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1383.578 

20 

3d*(a3H)4s  -  3d54s(a5G)4p 

a4H  -  wKT 

%  -  Vi 

F.6,Sl,M22 

Fe 

II 

1386.47 

0 

3d*(a*F)4s  - 

b4F  - 1 5° 

7 

Vi-7A 

J6,K8 

Fc 

II 

1387.22 

4 

3d7  -  3d*(baF)4p 

a’H  -  u’G” 

7 

‘Vi-Vi 

J6,K8 

Fe 

II 

1387.87 

0 

3d*(a3H)4s  -  3d*(bJF)4p 

a4H  -  u4F° 

7 

“A- Vi 

J6.K8 

Fe 

II 

1392.14 

3 

3d’-3d54!:(a3G)4p 

a’H  -  v4F° 

7 

‘Vi-Vi 

JS.K8 

Fe 

II 

1392.82 

n  i 

3d’-3d'(b3F)4p 

a’H-u’G" 

7 

Vi-Vi 

J6,K8 

Fe 

II 

1393.49 

3d’  -  3ds4s(a5G)4p 

a’D  v4F° 

7 

Vi -Vi 

J6.K8 

Fe 

II 

1397.572 

WM  i 

3d4(a‘S)4s  - 

a’S  -  27° 

Vi-Vi 

E6.Sl.M22 

Fe 

II 

1398.38 

3d*(a3F)4s  -  3d54s(a3G)4p 

b’F-w'G" 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1401.772 

ftl  < 

3d3(a*F)4s  -  3d54s(a5G)4p 

b4F  -  wKj0 

%  -  Vi 

E6.Sl.M22 

Fe 

II 

1403.246 

3d«(a7F)4s-3d54s(a5G)4p 

b‘F  -  w^0 

Vi-Vi 

Si 

Fe 

II 

1405  604 

3d7  -  3d*(a’D)4p 

a4F  -  x’F° 

Vi-Vi 

E6.M22 

Fe 

II 

1405.797 

3d6(a’F)4s  -  3ds4s(asG)4p 

b4F  -  w*G° 

Vi -’A 

E6.S1.M22 

Fe 

II 

1407  46 

0 

3d6(a3F)4s  -  3d54s(a5G)4p 

b4F  -  WG° 

7 

Vi-Vi 

J6.K8 

Fe 

I! 

1408.478 

80 

3d*(a3H)4s  -  3d54s(a5G)4p 

a4H  -  x4H° 

‘W-'Vi 

E6.Sl.M22 

Fe 

II 

1409.277 

1 

3xie(a3f:'34s  -  3d54s(a3G)4p 

b4F  -  w*G" 

Vi-Vi 

Si 

Fe 

II 

1411.47 

1 

3dala3F)4s - 3d*(b3F)4p 

bJF-u4F° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1412.834 

70 

47 

3ti’  3d,(a3D)4p 

a4F  -  w4D° 

Vi-Vi 

M2J 

Fe 

11 

1413.699 

70 

3d*(a3H)4i  -  3d54s(a5G)4p 

a4H  -  x4H° 

‘Vi -‘Vi 

E6.Sl.M22 

Fe 

II 

1414.89 

1 

3d4(a*F)4s  -  3d*(b*F)4p 

b4F  -  u4F° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1415.75 

1 

3d"(a*G)4s  -  3ds4s(a3G}4p 

a^  -  v’H° 

7 

*Vi-‘Vi 

36.  K8 

Fe 

II 

1416.62 

3d6(a’H)4s  -  3d54s(a’G;4p 

a4H  -  v4F° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

1416.73 

3d6(a3F)4s  -  3d6(b*F)4p 

b4F  -  u4F° 

7 

Vi  -Vi 

J6.K8 

Fe 

II 

1417.727 

30 

3df  (a3H)4s  -  3ds4s(asGMn 

a4H  -  x4H° 

Vi-Vi 

F6.Sl.M22 

Fe 

II 

1417.744 

400 

143 

3d7- 

a’D  -  w6P° 

Vi-Vi 

M23 

Fc 

II 

1418.855 

10 

3d7  -  3d*(a3D)4p 

a4F  -  w4F° 

Vi-Vi 

E6.M22 

Fe 

II 

1419.31 

0 

3d*(a3F)4s  -  3d*(b3F)4p 

b4F  -  u4F° 

7 

Vi-Vi 

J6.K8 

Fe 

II 

30 

3d*(a3H)4s  -  3ds4s(asG)4p 

a4H  -  x4H° 

Vi-Vi 

F6.S1.M22 

Fe 

II 

1422.53 

0 

3d6(.'!3F)4s  -  3d*(b3F)4p 

b4F  -  u4F° 

7 

Vi-Vi 

J6.K8 

Fe 

U 

1424, O'7 

50 

3d7-3G«(a3D)4p 

a4F  -  w4D° 

Vi-Vi 

M23 

443 


if  f... ,  v. 


Fe  II 


Fe  II 


Elemcal 

Waveleaclh 

Intensity 

Multiple! 

Configuration 

Term 

i-j 

Refeteaccs 

Fe  II 

1424.31 

0 

3d*(a'D)4s 

c2D  -  26 

7 

%  -% 

J6.KS 

Fe  II 

1424.716 

70 

47 

3d7  -  3d*(a*D)4p 

a  'F  -  w*D* 

%  -% 

E6.M22 

Fe  II 

1428  69 

0 

3d*(a‘D)4i  -  3d*(a'D)4p 

*4D  -  w‘P 

7 

% 

J6.KS 

Fe  II 

1430  12 

0 

3d7  -  3d*(**D)4p 

a«F  **F 

? 

J6.K* 

Fe  II 

1430.780 

200 

3d*(a*H)4*  -  3d*4s(aaO,4p 

b7H  -  v*H* 

■Vi-% 

E6.M22 

Fe  II 

1430  895 

120 

3d*(a*H)4s  •  3d‘4s(a*G)4p 

b*H  v»K* 

•k 

E6.M22 

Fe  II 

1432.87 

2 

3d*U*F)4s-3d*<b*F)4p 

b4F  -  u*G* 

7 

•h-% 

J6.K* 

Fe  II 

1434.994 

40 

3d7  -  3d‘(a*D)4p 

a4F  -  w4D* 

E6.M22 

Fe  II 

1435.85 

0 

3d*(a‘F)4s  -  3d*4s(a*G)4p 

b4F  -  v4F* 

7 

J6.KS 

Fe  II 

1438  13 

1 

3d*(a*F)4s  •  3d‘4s(a*G)4p 

b4F  -  v4F 

7 

*6 -* 

J6.KS 

Fe  II 

1438  44 

1 

3d*(a*E)4s  -  3d‘4s(a*G)4p 

b4F  -  v4F 

7 

%  -tt 

J6.KS 

Fc  II 

1439  42 

2 

3d*(aaF)4s  -  3d*4s(aKJ)4p 

b4F  -  v4F 

7 

'h  -% 

J6.K8 

Fe  II 

1440.52 

0 

3d*(a*F)4s  -  3d*4s(a*G)4p 

b4F  -  v4F 

7 

J6.KS 

Fe  II 

1441 .11 

2 

3d*(i*F)4s  -  3d*4s(a*G)4p 

b4F  -  v4F 

7 

*k-*k 

J6.KS 

Fe  II 

1442.10 

1 

3d*(a*F)4s  -  3d*4s(a*C)4p 

b4F  -  v4F 

7 

•k  -% 

J6.KS 

Fe  II 

1442.42 

2 

3d*(a*F)4s  -  3d‘4s(aHJ)4p 

b4F  -  v4F 

7 

J6.K8 

Fe  II 

1442.746 

20 

3d7  •  3d*(a*D)4p 

a4F  w4D° 

F-6.M22 

Fe  II 

1443.01 

1 

3d*(a‘F)4s  -  3d*4s(a*G)4p 

b4F  -  v4F 

7 

J6.K8 

Fe  II 

1443.73 

1 

3d*(a*D)4s  -  3d*(a*G)4p 

#a*D  -  y*h* 

7 

7A  % 

J6.K8 

Fe  II 

1445.39 

0 

3d*(a*F)4s  -  3d*(b7F)4p 

b4F  -  u2D" 

7 

JS.KB 

Fe  II 

1448.393 

70 

3d*(a*F)4s  -  3d*(b5F)4p 

a2F  t*F° 

%  -  % 

E6.M22 

Fe  II 

1454  308 

20 

3d*(a*G)4s  -  3d*4s(a*G)4p 

a*G  -  w*G 

■Vi -’Vi 

E6.SI.M22 

Fe  II 

1456.47 

1 

3d*(a‘F)4s  -  3d«(b*F)4p 

a7F  -  t*F° 

9 

•k  -*k 

J6.K8 

Fe  II 

1459.311 

300 

193 

3d*4s2  - 

a*S  w‘F 

* k-'k 

G22 

Fe  II 

1463.198 

6 

3d*(a*G)4s  -  3d54s(a*G)4p 

a*G  -  #*G° 

*k-*k 

E6.Sl.M22 

Fe  II 

1465.043 

400 

193 

3d* 4s* - 

a*S  -  v/*P° 

‘k-'k 

G22 

Fe  II 

1468.605 

4d 

3d*(a*G)4s-  3d*4s(a*G)4p 

a*G  -  w4G° 

-  % 

Si 

Fe  II 

1469.38 

0 

3d*(a*G)4s  -  3d*(b*F)4p 

a*G  -  u4F° 

9 

"h  -  ;h 

J6.K8 

Fe  II 

1469.68 

0 

3d*(a*F)4s  - 

b4F  - 10° 

9 

*k-*k 

J6.K8 

Fe  II 

1472.023 

4 

3d*(a*G)4s  -  3d*4s(a*G)4p 

a^.  - 

*k  -*k 

Si 

Fe  II 

1473.834 

400 

193 

3d54s2- 

a*S  -  w«P° 

•k-% 

G22 

Fe  II 

1475.686 

0 

3d7  -  3d*(a'l))4p 

a4P-2P° 

7 

•k-’k 

Sl,K8 

Fe  II 

1476.054 

200 

192 

3d«(a7F)4s  - 

b4F  -  6° 

7 

%  -*k 

G22.M22 

Fe  II 

1477.50 

0 

3d*(a7G)4s-3d*(baF)4p 

a4G  -  u4F” 

7 

*6-% 

J6.K8 

Fe  II 

1477.55 

0 

3d*(aaG)4s  -  jd‘(b‘F)4p 

a*G  u4F° 

7 

%  -% 

J6.K8 

Fe  II 

1480.437 

0 

3d7  -  3d‘(a'D)4p 

a4P  -  2P" 

? 

SI.K8 

Fc  II 

1483.38 

0 

3d‘(a3G)4s  -  3d*(baF)4p 

a4G  -  u4F° 

7 

%  -’k 

J6.K8 

Fe  II 

1491.37 

1 

3d7  •  3d6(a5n)5p 

a7D  -  y‘F° 

7 

%  -*k 

J6.K8 

Fe  II 

1492.04 

0 

3d7  -  3d‘(a*I>)5p 

a2l)  -  y*F" 

? 

%  -  % 

J6.K8 

Fe  II 

1492.56 

2 

3d*(a*G'  Is  -  3d*(baF)4p 

a4G  -  uaG° 

7 

"h-’k 

J6.K8 

Fe  IF 

1494.49 

4 

3d*(a*P)4s - 3d*(b2F)4p 

b2P-u2Ds 

7 

% -’k 

J6.K8 

Fe  II 

14%. 523 

40 

3d“(a2G)4s  -  3d54s(asG)4p 

a4G  -  x4H° 

"k-°k 

E6.S1.M22 

Fe  II 

1493.28 

1 

3d*(a3G)4s  -  3d54s(a5G)4p 

a4G  -  v4F° 

7 

J6.K8 

Fe  II 

1 501 .01 

0 

3d‘(a‘G)4s  -  3d*(baF)4p 

a4G  -  u^” 

7 

%  -% 

J6.K8 

Fe  II 

1504.27 

3 

3d“i;i3G)4s  -  3d54s(a5G)4p 

a4G  -  v4Fc 

7 

%  -% 

J6.K8 

Fc  II 

1505.43 

0 

3i'‘<aaP)4s  3d‘(baF)4p 

b2P  -  u2D“ 

7 

% -=k 

•!i.,K8 

Fe  II 

1506.53 

1 

3d*(?5D)4s  -  3d‘(a*G)4p 

j;a‘P  -  x4F° 

7 

• k-% 

J6.KZ 

Fc  II 

1506  898 

6 

3d“(aa(j)4s  -  3d*4s(a5G)4p 

a4G  x4H° 

%-"h 

E6.SI.M22 

Fe  II 

1507.19 

2 

3d“(aaG)4s  -  3d*4s<a5G)4p 

a4G  -  v4F° 

7 

%  -% 

J6.K8 

Fe  II 

1508.22 

0 

_:dl,(a:,G)4s  -  3d54sta*G)4p 

a4G  - v4F 

7 

% 

J6.K8 

Fe  II 

1508.27 

2 

3ds'a*(!)4s  -  3d54sfa5G)4p 

a4G  -  v4F° 

9 

%  -  % 

J6.K8 

Fe  II 

1508.87 

1 

3o  a7G)4s  -  3d*4s(;i5G)4p 

a4G  -  v4F" 

7 

% ->k 

J4.K8 

Fe  II 

1509.27 

0 

3«l6 '. a ’ . ii  ’i-3-I*  v>F)4r 

b2H  -  u2G° 

7 

*Vt  - 

J6.K8 

Fe  II 

1512.053 

4 

3d*-  -*5.  ->  ■  ii4s(a,G;4p 

a'G  -  x4H° 

%  -*k 

E6.Sl.M22 

Fe  II 

1512.24 

1 

V  v.  - 

acS  -  3° 

9 

!  -  % 

J6.K8 

Fe  II 

1513.31 

1 

3d6(aaH)4s  -  3-'54s(a5G)4p 

b2H  -  x'H" 

o 

■Vr-li 

J6.K8 

Fc  II 

1514.339 

1 

5d*(aaG)4s  -  3d44s(a5G)4p 

a4G  -  x4H° 

%  -  % 

SI 

Fc  II 

1515.89 

1 

3d*(aav;)4s  -  3d*(baF)4p 

b2G  -  t2F° 

? 

%  -  % 

J6.K8 

Fe  II 

1515.93 

1 

3d7-3d*(a'F)4p 

a2D  -  u2F‘ 

9 

%  -  % 

J6.KH 

Fc  II 

1519.43 

0 

3d*(aaH)4s  -  3d54s(a5G)4p 

b2H  -  x4H° 

9 

*k-"k 

J6.K8 

Fe  II 

1519.50 

2 

3d7  -  3d*4s(a\S)4p 

a4P  -  x«P° 

9 

*k-*h 

J6.K8 

Fc  II 

1520.87 

2 

3d“(a5)»4s-  3d“(aXi)4p 

jja*D  -  x4F° 

7 

%  ■% 

J6.K8 

Fc  II 

1 522.69 

2 

3d‘(aaG)4s  -  3d54s(aaG)4p 

b2G  -  v2H° 

7 

%-"k 

J6.K8 

Fc  li 

1526  37 

1 

3d*(aaG)4s-3d»(baF)4p 

b2G  t2F9 

7 

%  -*4 

J6.K8 

Fe  II 

1526.517 

20 

3d7-3d«(a,F»4p 

a2P  -  v2D 

%  -  % 

Si 

444 


Pe  II 


Wavelength 

Intensify 

Muhiplet 

Configuration 

Term 

j  j 

Reference, 

1527  2% 

20 

3d‘.a*G)4s  •  3d*4j(a>G)4p 

b*G  v*H* 

v,  -% 

SI 

1531  62 

1 

3d*ta*F)4j  -  3d*(b1F)4p 

3d7  -  3d*(a'F)4p 

a*F  -  u*G* 

7 

7U  -9, 

J6.KI 

1532.82 

0 

a*D  u’F 

7 

9,  -% 

J6.K8 

1541  011 

10 

3d*4»* - 

a*S  - 1* 

*  -39 

On 

1544.78 

i 

3d*(a*P)4»  3d*(MP}4p 

b4P  -  v4D' 

7 

J6.K8 

1548  42 

1 

3d7  -  3d*(a'D)4p 

a4P  -  w*D" 

7 

9,-9, 

J6.K8 

!  548  692 

Id 

46 

3d7  -  3d*(a*F)4p 

a4F  y*D* 

%  -9, 

F6.Sl.M22 

1550  260 

20 

45 

3d7  -  3d,(aJG»4p 

a4F  -  x4F~‘ 

S  -9. 

G22 

1550  52 

1 

Sd^a’GHs 

a'G-S 

*7 

9, -9, 

J6.KS 

1551.17 

0 

3d7  -  Sd'fb'FMp 

b*F  t*F 

7 

9,-9, 

J6.K8 

1551.933 

20 

3d’  -  3d*(a*F)4p 

a4F  -  y*D" 

*  -9, 

E6.M22 

1553  82 

0 

3d7  •  3d‘(b=F)4p 

b*F  t*F 

7 

9,-9, 

J6.K8 

1554.13 

1 

3d*(a*D)4s  -  3d*(a*D)4p 

a4D  y*F 

Vi  -9, 

I6.K8 

1558.542 

200 

46 

3d7  -  3d*(a3F)4p 

a4F  -  y*D° 

hi  -9. 

E6.G22 

I 558  690 

200 

46 

3d7  -  3d*(a3F)4p 

a4F  -  y*D° 

* 

F8.G22 

1559  084 

400 

45 

3d7  -  3d‘(asG)4p 

a4F  -  x4F 

9.  -9, 

E6.G22 

1560  260 

40 

45 

3d7  -  3d8(a1G)4p 

a4F  -  x4F 

9.-9. 

Si 

1563  788 

501 

45 

3d7  -  3d‘(a1G)4p 

a4F  x4F 

9.-9. 

E6.G22 

1565  374 

4 

46 

3d7  -  3d*(a*F)4p 

a4F  y»D" 

9.  -9. 

Si 

1566  819 

400 

44 

3d7  -  3d*(asG)4p 

a4F  x'G" 

9,-9. 

E6.G22 

1568  016 

160 

45 

3d7  ■  3d*(asG)4p 

a4F  -  x4F° 

9,-9. 

E6.G22 

1569.674 

44 

3d7  -  3d‘(a3G)4p 

a4F  -  x'G" 

9,  -  ‘Vi 

E(,G22 

1  570.242 

45 

3d7  -  3d*(asG)4p 

a4F  x4F" 

9,-9, 

F.6.G22 

1570  50 

0 

3d‘(a*F)4s  -  3d‘(a,F)4p 

b4F  -  u*F 

7 

9,-9, 

I6.K* 

1571.01 

0 

3d‘(a5D)4s  -  3d‘(a3D)4p 

a4D  -  w4P" 

7 

9,-9, 

J6.K8 

1572.26 

1 

3d‘(a3F)4s  -  3d‘(b3P)4p 

h4F  -  v4D" 

? 

9,-9. 

J6.K8 

1572.750 

20 

45 

3d7  -  3d‘(aHj)4p 

a4F  x4F° 

9,-9, 

E8.G22 

1573.825 

100 

45 

3d7  -  3d‘(a3<J)4p 

a4F  -  x4F 

9 ,  -  V, 

"&.G22 

1574.12 

0 

3d6(a‘P)4s-  3d‘(a'F)4p 

b4l>  v2D’ 

7 

9,  -9, 

J6.K8 

! 574  39 

1 

3d*(a3F)4s  -  3d‘(a,F)4p 

b4F  -  u2F 

7 

9,-9. 

J6.K8 

1574  768 

44 

3d7  -  3d*(a3G)4p 

a4F  -  x^" 

9,  -  9, 

E6.G22 

1574.923 

400 

45 

3d7  -  3d‘(a30)4p 

a4F  x4Fc 

9,-9, 

E6.G22 

nmrji  : 

1 

3d8(a'F)4s- 

e2F  -  26" 

7 

9,-9, 

J6.K8 

1577.166 

20 

45 

3d7  -  3d‘(a3Ci)4p 

a4F  x4F" 

9.-9. 

F.6.G22 

1578  497 

30 

3d7-3d8la'F)4p 

a2D  -  v2D° 

9,-9. 

Si 

1579.25 

1 

3d8(a5D)4s  -  3d‘(a3D)4p 

a4D  w4F° 

7 

'h  -  9. 

,'6,K8 

1580625 

500 

44 

3d7  -  3d6(a3CJ)4p 

a4F  x4G 

9,-9, 

E6.G22 

1581.274 

160 

44 

3d7  -  3d8(a3G)4p 

a4F  x4G" 

9,-9, 

K6.G22 

1584.949 

300 

44 

3d7  -  3ds(a3G)4p 

a4F  x'G" 

9,-9, 

E6.G22 

1585  985 

30 

3d7  -  3dc(a’F)4p 

a2D  -  v2D° 

9,-9, 

Si 

1588  286 

200 

44 

3d7  -  3&,8(a3G)4p 

a4F  -  x4G" 

9,-9, 

E6.G22 

1 596.64 

2 

3ds(aHi)4s-  3d8(b3F)4p 

bHi  u4F° 

*5 

%  -9, 

J6.K8 

1596.82 

i 

3u8(a3D)4s  -  3d’4s(a5G)4p 

3d7  -  3d8(a'F)4p 

b4D  -  wHj 

7 

9,-9, 

J6.K8 

1600  02 

2 

azH  -  v2G  ’ 

9 

9,-9, 

J6.K8 

1602  228 

Id 

3d7  -  3d8(a3F)4p 

a4F  -  z2F" 

9,-9, 

Si 

1602.588 

240 

316 

3d7- 

b2F  14" 

9,-9, 

M23 

1605.318 

20 

3d7  -  3d8(a’D)4p 

aH!  -  v2F° 

9,  -  9, 

Si 

1605  14 

1 

3d“(a3H;4s  -  3d6(a'F)4p 

a4H  v2G° 

9 

9,-9, 

J6.K8 

1608.456 

700 

8 

3d8(a5D)4s  ■  3d8(a5S)4p 

ga8D  -  y6P" 

9,  -  9, 

E6.G22 

1610.921 

300h 

43 

3d7  -  3d8la3F)4p 

a4F  -  y4G" 

%  -*k 

E6.G22 

161121 

1 

3d8(a5D)4s  -  3d8(asF)4p 

ga8D  -  y4F° 

? 

9,-9, 

J6.K8 

1612.802 

43 

3d7  -  3d«(a3F)4p 

a4F  -  y‘G" 

9,  -  'Vi 

E6,G2z 

1613  183 

-3 

L 

3d7  -  3ds4s(a5G)4p 

b=F  -  w4G° 

9 

9,-9, 

J6.K8 

1613.25 

1 

3d8(a5l))4s  -  3d6(a3P)4p 

>>a8D  -  y4D° 

7 

■A  -9, 

J6.K8 

1616.65 

0 

3d7  -  3d8(a3F)4p 

a4F  -  z2F" 

7 

9,-9, 

J6.K8 

1618  470 

500 

X 

3d‘(aiI))4s  -  3d6(a3S)4p 

ga6D  y8P” 

9,-9, 

E6.G22 

1619  52 

1 

3d8(a5l))4p  -  3d8(a3G)5s 

zsF°  e2G 

7 

9,-9, 

J6.K8 

1620  15 

mm 

7d8(a3H )4s  -  3d8(a‘F)4p 

a4H  -  v2G° 

9 

%  -  9, 

J6.K8 

1621.685 

8 

3d8(a5l))4s  -  3d8(a5S)4p 

Ka6l)  -  y8P'’ 

9,  -9, 

E6.G22 

1623  091 

160 

Id7  -  3d8(a3F)4p 

a4F  -  y4G° 

9,  -  7/2 

K6.G22 

1623  715 

Id 

3d1  -  3d8(a3F)4p 

a4F  -  z*F" 

9,  9, 

Si 

1625  520 

3d7  - 3d8(a3F)4p 

a4F  v4G 

9,  - 

E6.G22 

1625.909 

8 

3d8(asI))4s  -  3d8(a5S)4p 

ga8D  y8P° 

9,  -  9, 

E6.G22 

1627  401 

4 

Id7  •  3d*(a3I)4p 

a4F-  -  z2F 

9,-9, 

Si 

1629  154 

600 

8 

3d6(a5I))4s-  3d#ia5S)4p 

sa8D  -  y8P' 

9,-9, 

E6.G22 

Fe  II 


Wa>rknrh  l 


1629  376 

1630  19 
1631.120 
1632  668 
1 633.903 

1634  345 

1635  398 

1636  321 

1637  397 
1639  403 

1639  62 
1640. 1 50 

1641  759 

1642  187 
1642  43 

1642  50 

1643  576 

1644  76 

I  1646  182 
i  1647  159 

1647  55 
1647  76 
1649  423 
1649  572 
1650.704 

1 651  61 

1652  44 

1652  489 

1653  40 

1654  06 

I  1654  III 

1654  476 
1654.91 

1655  042 
1655.50 


1656  73 

1657  049 
1657.531 

1658  771 
1659.483 

1660.88 
1661.347 
1662  369 

1662  43 
1663.221 

1663  79 
1666.06 
1667.91 

I  1668  99 
1670  742 

1671.010 
1673.462 
1674.254 
1674  716 
1676  853 

1677.847 
1679.381 
1680.41 
1681  12 
1684  005 

1685.954 
1686  455 
I  1686  692 
1688  280 
1688.401 


Multiple! 


ConfiguratKOT 


3d7 

3 i*(a1I))4s 
3d*(a5D)4s 
3d7- 
3d7- 

3d*(a3D)4s  - 
3d*(a*D)4s  - 
3d*(a5D)4s  - 
3d7- 
3d*(a5D)4s  - 


,d*(a'Dl4p 

3d*(a3P)4p 

3d*(a3S)4p 

3d*(a3F)4p 

3d‘(a3F)4p 

3d*(aJS)4p 

3d34s(a3S)4p 

3d‘(a3S)4p 

3d*(a3F)4p 

3d*(a5S)4p 


3d6(a5D)4s  -  3a14s(atG)4p 
,  3d7  -  3d*(a3F)4p 
3d*(asD)4s  -  3d34s(a5S)4p 
3d*(a3D)4s  -  3d54s(asG)4p 
3d7  -  3d34s(a3S)4p 


3d7 

3d7 

3d*(a3D)4s 

3d*(asD)4s 

3d*(aJ’l4s 

3d7 

3d*(a3D)4s 

3d7 

3d6(a3D)4‘>  - 
3d*(a5D)4s 


-  3d6(a'D)4p 

-  3d‘(a7F)4p 

-  3d34s(a3G)4p 
•  3d54s(asS)4p 

-  3ds4s(asS)4p 

-  3d6(b3F)4p 

-  3ds4s(a3G)4p 
3d6(a3F)4p 

-  3ds4s(a3S)4p 
3d54s(a3S)4p 

3d54s(asG)4p 


3d7  -  3d*(a3F)4p 
3d7  -  3d6(a'F))4p 
3d7- 

3d6(a3D)4s  -  3ds4s(a3S)4p 
3d7  -  3d«(a3F)4p 
3d*(aJD)4s  -  3d8(a3P)4p 
3ds(a5D)4s  -  3d34s(a5S)4p 
3d7  3d6(h3F)4p 

3d7  -  3d34s(a5S)4p 
3d7  -  3d‘(a3Fj4p 
3d7  -  3d8(a'I))4p 
3d7  -  3d6(a3F)4p 
3d7  -  3de(a3P|4p 

3d8(a3D)4s - 

3d7  -  3d8(a3F)4p 
3d7  -  3cJ8(a3F)4p 
3d«(a3D)4s  3d8(b3F)4p 
3d7  -  3d6(a7P)4p 

3d8(a3D)4s  3ds(b3F)4n 
3d8(a'G)4s - 3d8(b3F)4p 
3d7  -  3d8(a’D)4p 
3d«(a3F)4s  -  3d6(a'sD)5p 
3d7  -  3d8(a3P)4p 

3d7  -  3d8(a3P)4p 
3d7-  ' 

3d'  -  3d6(a7F)4p 
3d7  -  3d6(a3P)4p 
3d7  -  3ds(a3F)4p 

3d7  -  3d6(p'D)4p 
3d7-  ‘ 

3d6(a3l))4s- 

3d7  3d6(a3H)4p 
3d7  -  3d8(a'D)4p 

3d7  -  3d6(a3F)4p 
3d7 - 3d6(a3P)4p 
3d7 - 3ds(a3P)4p 
3d7  -  * 

3d7  -  3d8(a3F)4p 


a«G  v*F* 
*a‘D  -  y4D 
*a8D  -  y*P“ 
a4F  -  y*G 
a4F  -  yHi” 

.»a*D  -  y*p 

a4D-x4P* 
?a*D  -  y‘p* 
a4F  -  x4D° 
*a‘D  -  y*P 

b4D  -  v4F“ 
a4F  -  y*G° 
a4I)  -  x4P‘ 
b4D  -  v4F‘ 
a3P  -  x‘F 

a2P-  w2P" 
a4F  x4D° 
b4D  -  v4F° 
a4D  -  x4P” 
a4D  -  x4P‘ 

b2F  -  u2D° 
b4I)  -  v4F° 
a4F  -  x4D° 
a4D  x4P° 
a40  x4P 

b2F  -  v'F’ 
d2l)  -  23° 
a4F  -  x4D 
a2P  -  w2P” 
d2D  -  22° 

a4D  x4P 
a4F  -  x4D° 
*a8D  z2D° 
a4I)  x4P" 
b2F  -  u2D 

a2P  x8P 
a4F  -  x4D° 
a7P  -  w2D° 
a4F  y4F° 
a4F  -  y4|r 

b4D  -  w8P‘ 
a4F  -  y4F° 
a4F  -  x4D° 
b2I)  -  t3F"  ■; 

a4F  -  y4D” 

b2D  -  t2F°  ? 

c2G  -  u4F°  ? 

a2p  -  w2Pn  7 

a2F  -  y6F°  7 

a4F-y4D° 

a4F  -  y4D’ 
a2G  -  w2F” 
a4F  -  y4F° 
a4F  y4D" 
a4F  y4F° 


Si 

J6.KS 

E6.G22 

F6.G22 

P-6.G22 


a2P  -  w2[)° 
a2G  -  w2F° 
b4D  -  9° 
a4F  -  z2G° 
a2P-  v2F” 

a4F  -  y4Fp 
a4F  -  y4D° 
a4F-z2D 
a2G  -  w2F° 
a4F  -  y4F° 


%  -  39  H6.G22 
39  -  39  H6.G22 
39  -  %  E6.G22 
39  -  39  F.6.G22 
'9  -  3»  G22 

9  '9  -  %  J6.K8 
39  -  39  p;6.G22 
39  -  %  K6.G22 
7  39 -79  M23 
9  39  %  J6.K* 

9  %  -  39  J6.K8 
79  -  %  H6.G22 
?  79  -  79  J6.K8 
39  -  39  F6.G22 
39  -  %  H6.G22 

9  ’9  -  39  J6.K8 
9  79  -  %  J6.K8 
39  -  %  H6.G22 
39  -  39  F6.G22 
'9  -  %  E6.G22 

9  39  -  39  J6.K8 
9  39  -  39  J6.K8 
39  -  39  G22 
9  39  -  %  J6.K8 
9  39  -  39  J6.K8 

j  ' 9-39  E6.G22 
39  -  59  E6.G22 
9  39  -  39  J6.K8 
39  -  39  G22 
9  39  -  39  J6.K8 

7  '9-39  J6.K8 
39  -  39  Si 
39  39  SI 
39-39  E6.G22 
I  39  -  39  F6.G22 

7  39  -  39  J6.K8 
39  -  39  Si 
39  -  39  G22 
7  39  -  39  J6.K8 
39  -  39  E6.G22 

?  39  -  39  J6.K8 
7  39  -  39  J6.K8 
7  '9  -  '9  J6,K8 
7  39  -  39  J6.K8 
39  -  39  E6.G22 

39  -  39  G22 
"9  -  39  F6.G22 
39  -  %  H6.G22 
-‘/9  F6,Si,M22 
39  -  39  K6.G22 


‘9-39  Si 
39  -  39  E6.G22 
7  39  -  39  J6.K8 
7  39  -  39  J6.K8 
39  -  39  Si 

39  -  39  K6G22 
39  -  39  E6.G22 
39  -  39  1:6, G22 
39  -  39  Si 
39  -  39  Si 


446 


Fe  II 


Fe  II 


1689.828 

1690.45 

1690.759 

1691.271 

1692.516 

1693.477 


1693.936 
1696  463 
1696.794 

3 


1697.43 

1698.190 


1699.193 

1701 .952 
1702.043 


1704  652 

1706.142 

1707.399 

1708.250 

1708.621 

1709.560 

1709.670 

1711.658 

1712.997 

1713.20 

1715.032 

1715.503 

1716.577 

1718.123 

1718.986 

1720.042 

1720.616 

1722.425 


1774.572 

I72-.854 

1724.966 
1725.402 
1726.391 
1726  900 
1728.275 

1728  845 
1731.038 


1731.373 
1731  891 

1732.253 
1733.375 
1733.87 
1735  503 
1736.60 

1737.192 

1737.943 

1744.52 

1744.99 

1746.818 

1748.910 
1749.136 
1  /49.60 
1760.350 
1760.415 


3d’  -  3d*'.a3D)4p 
3d7- 

3d7-3d8(a3D)4p 
3d7  -  3d*(a3F)4p 
3d7  -  3d*(a3H)4p 

3d7  -  3d*(a3D)4p 
3d*(a‘D)4s  -  3d*(a3F)4p 
3d7  -  3d8(a3F)4p 
3d7  -  3d*(a3D)4p 
3d7  -  3d*(a3H)4p 


a4P  -  w4D 
d2D  18’ 
a4P  -  w4D‘ 
a4F  -  y4F* 
a4F  -  i*G° 

a4P  -  w4D° 
a4D  -  y2D’ 
a4F  -  y4F° 
a4P  -  w4D‘ 
a4F  -  z<G° 


%  -  %  F:6,G22 
?  %  -  “6  I  J6,K* 
84-84 
84  -  84 
84-84 

84-8* 

?  84  ■  *6 
84  -84 
84-84 
84-84 


3d‘(a3F)4p  -  3d8(a'F)5s 

y4F°  -  f*F 

7 

%  -  % 

J6.K8 

3d*(a3D)4s  - 

b4D  -  5° 

7 

%  -% 

'fc.KJ 

3d7  -  3d*(a3P)4p 

a*F  -  y4D° 

•k-'-k 

G22 

3d7-3d‘(a3D)4p 

a4P  -  w4F° 

7 

84-84 

J6.K8 

3d7  -  3d*(a3D)4p 

a4P  -  w4D° 

84-84 

E6.G22 

3d7  -  3d‘ia3D)4p 

a4P  -  w4D° 

84  -  'h 

G22 

3d7-3d‘(a3H)4p 

a4F-z4G° 

E6.G22 

3d7  -  3ds4s(a5S)4p 

a2D  -  x8P° 

7 

%  -84 

J6.K8 

3d7 - 3d*(a'D)4p 

a2D  -  w2P” 

7 

84 -84 

J6,K8 

3d7  -  3d*(a3P)4p 

a4F  -  z3D° 

84-84 

Si 

3d7-3d*(a3H>4p 

a4F  -  z<G° 

%  -84 

E6.G22 

3d7-3d‘(a3D)4p 

a4P  -  w4P° 

84  -84 

Si 

3d7-3d‘(a1D)4p 

a4P  -  w4P° 

84  -  % 

Si 

3d7  -  3d8(a3H)4p 

a4F  -  74G° 

84  -84 

E6.G22 

3d7  -  3d8(a3P)4p 

a4F  -  y4P° 

84  -84 

G22 

3d7  -  3d8(a3D)4p 

a4P  -  w4P° 

84-84 

Si 

3d8(aiD)4s-3d8(a3G)4p 

a4D  -  x4F° 

84  -84 

Si 

3d7  -  3d8(a3H)4p 

a4F  -  z<G° 

84  -  84 

E6.G22 

3d7  -  3d*  (a3D)4p 

a4P  -  w4P° 

7 

84-84 

J6.K.8 

3d7  -  3d8(a3D)4p 

a4P  -  w4P° 

% 

Si 

3d7  -  3d*(a3D)4p 

a4P  -  w4P° 

84  -84 

Si 

3d7  -  3d*(a3P)4p 

a4F  -  z2D° 

84-84 

E6.G22 

3d7  -  3d*(a3H)4p 

a4F  -  z«G" 

84  -84 

G22 

3d7  -  3d8(a'D)4p 

a2D  -  w2D° 

84-84 

Si 

3d7-3d8(a3D)4p 

a4P  -  w4P° 

84-84 

M23.S1 

3d7  -  3d8(a3H)4p 

a’F  -  z*G‘ 

84-84 

E6.G22 

3d8(asD)4s  -  3d*(a3G)4p 

a4D  •  x4F° 

84-84 

Si 

3d8(b3F)4s - 

c4F  -23° 

7 

%  -49 

J6.K8 

3d‘(a5D)4s  -  3d‘(a3G)4p 

a4D  -  x4F° 

84-84 

Si 

3d7  -  3d6(a3P)4p 

a4F  -  z2D° 

84-84 

E6.G22 

3d7  -  3d8(a3P)4p 

a4F  y4P° 

84  -84 

E6.G22 

3d8(a’D)4s  - 

b2D  - 14° 

84-84 

M23 

3d7  3d8(a3H)4p 

a4F  zKT 

84-84 

F6,G22 

3d7- 

aHi  -  >v2H° 

84-84 

Si 

3d8(a3P)4s  -  3d8(a’D)4p 

b4P-w2D° 

84-84 

Si 

3d3(a5D)4s-3d8(a3G)4p 

a4D  -  x4F° 

84-84 

Si 

3d7  -  3d8(a'S)4p 

a2P  -  x2P° 

84-84 

M23,Sl 

3d8(a5D)«»s  -  3d8(a3G)4p 

a4D  -  x4F° 

7 

84-84 

J6,K8 

3d7- 

a  Hi  -  w3H° 

84- *34 

F.6.G22 

3d8(a5D}4s  -  3d8(a3G)4p 

a4D  -  x4G° 

%  -84 

Si 

3d8(b3F)4s 

c4F  -  20° 

84-84 

M23 

3d7-3d8(a‘S)4p 

a2P  -  x2P° 

%  -84 

Si 

3d‘{b3P)4s - 

c4P -  20° 

7 

84-84 

J6.K8 

3d7  -  3d8(a’D)4p 

a2D  -  v2F° 

84-84 

Si 

3d8(a5DJ4p  -  3d8(a3F)5s 

z8F°  -  f4F 

7 

84-84 

J6,K8 

3d7  -  3d8(a3P)4p 

a4F  -  y4P° 

84-84 

Si 

3d8(a8D)4s  -  3d8(a3G)4p 

a4D  -  x4G° 

84-84 

Si 

3d‘(a3G)4s  -  3d8(a'F)4p 

a4G  -  vHJ“ 

7 

84-84 

J6.K8 

3d8(a3P)4s-3d8(a'D)4p 

b4P  -  v2F° 

7 

84-84 

J6,KS 

3d7-3d8(a>G)4p 

a’G  -  wHi” 

84-84 

Si 

3d7  -  3d8(a>D)4p 

a2D  -  w2D° 

84  -84 

Si 

3d7  -  3d8(a3D)4p 

aHi  -  x2F° 

84  -  84 

G22 

3d8(a5D)4s  -  3d8(a3F)4p 

a4D  -  y*G° 

7 

84-84 

J6.K8 

3d7  3d8(a3D)4p 

aHi  -  w4D° 

? 

84  -84 

Si 

3d7  -  3d8(a3D)4p 

a  Hi  -  w4F° 

84-84 

M23 

f-e  II 


Fe  II 


Element 

Wavelength 

Intensity 

Multipkt 

Configuration 

Term 

> 

i 

References 

Fe 

II 

1761.379 

500 

101 

3d7-3d8(alG)4p 

a  Hi  -  wHi* 

V, 

hi 

M2), Si 

Fe 

II 

1764. 117 

20 

3d1  •  3d*(a3D)4p 

a*G  -  x*F* 

'k 

hi 

E6.G22 

Fe 

II 

1765  325 

10 

3d1  •  3d*(a3D)4p 

a*G  x»F* 

% 

hi 

G22 

Fe 

II 

1 767.71 

1 

3d‘(a3D)4s-3d«(bsF)4p 

b3D  -  u3D“ 

7 

* 

hi 

J6,K« 

Fe 

II 

1769  667 

20 

100 

3d’  -  3d‘(aJD)4p 

a*G  -  w4F* 

% 

hi 

M2J 

Fe 

II 

1771.93 

0 

3d7  -  3d*(a1D)4p 

a3D  v3F* 

7 

% 

hi 

J6.K8 

Fe 

II 

1772.509 

300 

99 

3d7- 

a*G  -  x3H* 

% 

'hi 

H6.G22 

Fe 

II 

1773  17 

2 

3d7- 

b3F  - 1  ’ 

7 

hi 

J6.K8 

Fe 

II 

1776.661 

20 

99 

3d7- 

a*G  x3H° 

% 

hi 

G22 

Fe 

II 

1777.45 

0 

3d‘(a‘D)4p  -  3d*(a3F)5s 

z4F°  -e3F 

7 

% 

hi 

J6.K8 

Fe 

II 

1777  900 

4 

3d7  -  3d*(a3D)4p 

a‘P  -  xJD" 

* 

hi 

Si 

Fe 

II 

1780  99 

2 

3d*(a3D)4s  -  3d‘(asD15p 

b4D  -  y*F* 

7 

* 

hi 

J6.K8 

Fe 

II 

1781  336 

4 

3d7  -  3d‘(a3D)4p 

a3P  -  x3D° 

% 

hi 

Si 

Fe 

II 

1781.529 

20 

3d1  -  3d‘(a3G)4p 

a4P  -  y3F* 

7 

* 

hi 

G22 

Fe 

11 

1781702 

40 

67 

3d‘(a*D)4s  -  3d‘(a3P)4p 

a4D  -  z2P” 

% 

hi 

M23 

Fe 

II 

1785  262 

800 

191 

3ds4s3  -  3d*4s(asS)4p 

a‘S  -  x‘P” 

* 

% 

G22 

he 

II 

1786.448 

20 

3a7  -  3d‘(a3G)4p 

a4P  -  y3F° 

36 

hi 

G22 

Fe 

II 

1786.738 

800 

191 

3ds4s3  -  3ds4s(a5S)4p 

a*S  -  x*r 

% 

hi 

G22 

Fe 

II 

1788.072 

700 

191 

3ds4s2  -  3ds4s(asS)4p 

a‘S  -  x*P“ 

% 

hi 

F.6.G22 

Fe 

II 

1789  83 

7 

3d1-  3d‘(a3D)4p 

a  HI  -  w4F“ 

7 

76 

hi 

J6.K8 

Fe 

II 

1793.367 

200 

99 

3d7- 

a*G  xJH° 

% 

hi 

H6.G22 

Fe 

II 

1794.77 

1 

3d‘(a3G)4s-3d‘(a‘F)4p 

bH3  -  u3F* 

7 

76 

% 

J6.K8 

Fe 

II 

1795.11 

2 

3d‘(asD)4p  -  3d‘(a3F)5s 

z4D°  -  e3F 

7 

hi 

hi 

J6.K8 

Fe 

II 

1 796.931 

40 

3d‘(a*D)4s  -  3d‘(a3F)4p 

a4D  -  yHj“ 

7 

hi 

hi 

SI.M22 

Fe 

II 

1798  156 

200 

142 

3d7  -  3d‘(-‘S)4p 

a’D  x3P° 

hi 

hi 

Si 

Fe 

II 

1800.45 

0 

3d‘(a3D)4s-3d*(b3P)4p 

b4D  v4D“ 

7 

hi 

hi 

J6.K8 

Fe 

II 

1801.13 

1 

3d7  -  3ds4s(asS)4p 

a4P  x4P° 

7 

hi 

hi 

J6.K8 

Fe 

II 

1804.17 

2 

3d1-  3ds4s(a3S)4p 

a4P  x4r 

7 

hi 

hi 

J6,K8 

Fe 

1'. 

1804.65 

1 

3d8(asD)4p  -  3d8(a3F)5s 

z4F° - e3F 

7 

hi 

hi 

J6.K8 

Fe 

II 

1804  98 

1 

3d‘(a3D)4s  -  3d‘(b3P)4p 

b4D  -  v4D° 

7 

hi 

hi 

J6.K8 

Fe 

II 

1807.746 

10 

66 

3d‘(asD)4s-  3d*(a3F)4p 

a4D  -  x4D° 

% 

hi 

SI 

Fe 

II 

1809.316 

200 

142 

3d7  -  3d8(a‘S)4p 

a2D  x3P° 

hi 

'k 

M23.SI 

Fc 

II 

1810.53 

3 

3d*(a‘D)4s - 3d*(h3F)4P 

c2D  -  u4F° 

7 

hi 

hi 

J6.K8 

Fe 

II 

1813.99 

1 

3d*(a3D)4p-  3d6(a3F)5s 

z*D°  -  f4F 

7 

% 

hi 

J6.K8 

Fc 

M 

1815.406 

10 

3d7- 

a2D  -  w2F° 

hi 

hi 

G22 

Fc 

II 

1815.761 

4 

66 

3d‘(asD)4s  3d‘(a3F)4p 

a4D  -  x4D" 

hi 

hi 

Si 

Fc 

II 

1815.87 

0 

3d“(asD)4p  -  3d8(a3F)5s 

z4F°  -  f4I-' 

7 

% 

hi 

J6.K8 

Fe 

II 

1818.509 

40 

66 

3d8(a5D)4s  -  3d8(a3F)4p 

a4D  -  x4D° 

hi 

hi 

G22 

Fc 

II 

1 819.65 

0 

3d7  -  3d‘(b3P)4p 

b2F  v4D° 

7 

hi 

hi 

J6.K8 

Fe 

II 

1822.150 

20 

66 

3d‘(a-D)4s-3d8(a3F)4p 

a4D-  x4D° 

hi 

hi 

G22 

Fe 

II 

1823.888 

20 

3d1-  3d8(a3D)4p 

a2P  -  y3P° 

hi 

hi 

G22 

Fe 

II 

1824.98 

0 

3d7- 

a2H  w3F° 

7 

hi 

hi 

J6.K8 

Fe 

II 

1825  316 

8 

66 

3d8(asD)4s  -  3d8(a3F)4p 

a4D  -  x4D° 

hi 

hi 

SI 

Fc 

II 

1826.991 

20 

65 

3d6(a5D)4s  -  3d8(a3P)4p 

a4D-  y4D° 

% 

hi 

G22 

Fc 

II 

1827  736 

4 

66 

3d8(a5D)4s  -  3d8(a3F)4p 

a4D  -  x4D° 

hi 

'k 

Si 

Fe 

II 

1830.47 

3 

3d8(a5D)4p  -  3d® (a3F) 5s 

z4F°  -  f4F 

7 

hi 

hi 

J6.K8 

Fe 

II 

1830.861 

4 

66 

3d8(asD)4s  -  3d8(a3F')4p 

a4D  x4D0 

'k 

hi 

Si 

Fc 

II 

1831.261 

20 

3d7- 

a2D  -  w2F° 

hi 

hi 

G22 

Fe 

II 

1831.724 

20 

66 

3d8(asI))4s  -  3d8(a3F)4p 

a4D  -  x4U° 

hi 

hi 

G22 

Fe 

II 

1832.494 

6 

65 

3d8(asD)4s  -  3d3(a3P)4p 

a4I)  y4D° 

hi 

hi 

Si 

Fc 

II 

1833.071 

10 

66 

3d8(asD)4s-3d8!a3F)4p 

a4D  -  x4D° 

hi 

% 

G22 

Fc 

II 

1833.27 

1 

3d7 - 3d8(a’F)4p 

b3F  -  u3F“ 

7 

hi 

hi 

J6.K8 

Fc 

II 

1833.64 

6 

3d6(asL))4p  -  3d8(a3F)5s 

z.4F°  -  f4F 

7 

hi 

hi 

J6.K8 

Fc 

II 

1835.42 

2 

3d7 - 3d8(a'F)4p 

b2F  -  u2F° 

7 

hi 

% 

J6.K8 

Fc 

II 

1835.874 

300 

98 

3d7  -  3d8(a3Ci)4p 

a2U  -  x2G° 

% 

hi 

F.6.G22 

Fc 

II 

1841.60 

0 

3d7  -  3d6(a3D)4p 

a2P  -  y2P° 

7 

hi 

hi 

J6.K8 

Fc 

II 

1841  701 

200h 

65 

3d8(asI))4s-3d8(a3P)4p 

a4D  -  y4D° 

hi 

hi 

F6.G22 

Fe 

II 

1841  988 

20w 

3d8(a3P)4v  -  3d6(a’D)4p 

b2P  -  3P° 

7 

'k 

■'k 

SI.K8 

Fc 

II 

1842.256 

10 

65 

3d8(asD)4s-3d6(a3P)4p 

a4D  -  y4D 

hi 

-hi 

G22 

Fc 

II 

1844.590 

lOOh 

397 

3d8(a5D)4p  -  3d8(a3H)5s 

z4F°  e4H 

% 

-hi 

M23 

Fc 

11 

1846.27 

4 

3d7  -  3d8(a3l))4p 

a2P  -  w4D° 

7 

hi 

-hi 

J6.K8 

Fc 

II 

1846.573 

240 

98 

3d7  -  3de(a3ti)4p 

a3Ci  -  x*G° 

’6 

-  Vj 

F.6.G22 

Fc 

II 

1847  893 

10 

65 

3d8(a5D)4s  -  3d6(a3P)4p 

a4U-y4U 

hi 

-hi 

Si 

Fc 

II 

1848.231 

100 

7 

3d8(asD)4s  -  3ds4s(a7S)4p 

#a8D  -  z."P° 

7i 

-hi 

M2t 

Fe 

II 

1848.771 

240 

14i 

3d7- 3d8(a3D)4p 

a2D  -  x2!)° 

Hi 

-hi 

K6.G22 

448 


■iUtaHaMfcMBltl— * 


Fe  II 


Fe  II 


Fe  II 


Fe  III 


Fitment 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

ID 

Reference! 

Fe  II 

1970.989 

Id 

3d1  -  3d*(a3D)4p 

s3D  -  w4P* 

Si 

Fe  II 

1974.489 

1 

3d1  -  3d*<a'I)4p 

a3H-zJK’ 

•39  - 

Si 

Fe  II 

1975.542 

20 

3d’  -  3d*(a3G)4p 

a*G  •  y*H 

*19  -  H9 

G22 

Fe  II 

1983.05 

0 

3d*(a3F)  ’s  -  3d*(a‘D)4p 

a*F-v*F*  ? 

39  -% 

J6.KK 

Fe  II 

1984.94 

0 

3d*(a*F)4s  -  3d*(a3D)4p 

b4F  -  x3F  ? 

%  -  ’9 

J6.K8 

Fe  II 

1986.421 

40 

3d*(a3P)4s  -  3d*(a'S)4p 

b3P-x*P° 

3F  -3i 

Si 

Fe  II 

1990  805 

1 

3d*<a3P)4s  -  3d*(aJD)4p 

b4P  •  w4P” 

39  -  39 

Si 

Fe  II 

1993  289 

160w 

95 

3d,-3d*(a3G)4p 

aK3  •  x4F* 

S  -  % 

G22 

Fe  II 

1994.857 

400 

228 

3d*(a3P)4s  - 

b*p  •  w3r  ? 

33  -3i 

G22 

Fe  II 

1997.034 

4d 

3d*(a3G)4s  -  3d*(a'S/4p 

a*G  -  x»P“ 

33-33 

Si 

Fe  II 

1999  430 

200 

187 

3d‘(a3F)4s  -  3d*(asD)4p 

b4F  -  w4D* 

33  -’9 

G22 

Fe  II 

1999.462 

150 

186 

3d*(a3F)4s  3d*(a1D)4p 

b4F-w4F* 

33-33 

G22.J6 

Fe  II 



1999  727 

20 

3d1  -  3d‘(a3G)4p 

a*D  -  x*G° 

33-33 

G22 

IRON  III  (Fe2+),  Z  =  26 

Ground  State  ls22s22p63s2ip63d6  SD4  (24  electrons) 
Ionization  Potential  247  221  cm  30.651  eV 


Dement 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  -  J 

References 

Fe  III 

1 

679.129 

200 

3d*  -  3d*(bJG)4p 

a3H  - F'G0 

6-5 

F.25 

Fe  III 

680.700 

150 

3d*  -  3d5(bJG)4p 

a3H  -  t*G' 

5-4 

E25 

Fe  III 

682.10 

150 

3d*  -  3ds(b3G)4p 

a3H  - 1*0° 

4-3 

F.25 

Fe  III 

684.28 

70 

3d*  -  3d*lb1G)4p 

a3H  -  v3FI° 

6-6 

H25 

Fe  III 

684.858 

70 

3d*  -  3ds(b3G)4p 

a3H  r>F° 

4-3 

F25 

Fe  III 

686.63 

70 

3d*  -  3d*(b*G)4p 

a3H  -  v3H” 

5-5 

H25 

Fe  III 

688.53 

20 

3d*  -  3d5(b3G)4p 

a3H  -  v3H" 

4-4 

K25 

Fc  III 

700.575 

70 

3d*-3d1(b2G.)4p 

a*G  -  W 

5-5 

F25 

Fe  III 

703.506 

70 

3d*  -  3d5(b2G)4p 

aHi  -  t3G° 

4-3 

F25 

Fe  HI 

704.923 

70 

3d*  -  3d5(b*G)4p 

a3G  -  .3F° 

3-2 

K25 

Fc  III 

705.892 

150 

3d*  -  3d5(b*G)4p 

a^i  -  r*F° 

5-4 

K25 

Fe  III 

707.444 

70 

3d*-3ds(b»G)4p 

3*0  -  HF” 

3-3 

E25 

Fe  III 

722.419 

250 

3d*  -  3d5(b2G)4p 

a'l  -  w'FT 

6-5 

E25 

Fe  III 

727.681 

200 

8 

3d*  -  3d5(a4F)4p 

«a*D  -  x5D° 

4-3 

E2.S 

Fe  III 

728.52 

70 

3d*-3d5(b*D)4p 

a3F  -  t3D° 

4-3 

F.2.- 

Fe  III 

728.810 

400 

8 

3d*  -  3d5(a4F)4p 

«a5D  -  x5D° 

4-4 

E25 

Fe  III 

729.349 

200 

8 

3d* - 3d5(a4F)4p 

*a5I)  -  x5D° 

3-2 

E25 

Fe  III 

729.9% 

300 

8 

3d*  -  3d5(a4F)4p 

Ka5D  -  x5D° 

3-3 

E2< 

Fe  III 

730  % 

150 

8 

3d®  -  3d5(a4F)4p 

Ka5D  -  x5D° 

2-2 

E25 

Fc  III 

731.130 

70 

8 

3d®  3d5(a4F)4p 

ga5D  -  x5D° 

3-4 

E25 

Fe  III 

731.443 

70 

3d®  -  3d5(b3D)4p 

a3F  -  l3D° 

3-2 

E25 

Fe  III 

731.612 

150 

8 

3d®  3d5(a4F)4p 

ga5D  -  x5D° 

2-3 

E25 

Fe  III 

731,846 

150 

8 

3d® - 3d5(a4F)4p 

#a5D  -  x5D” 

1  -0 

E25 

Fe  III 

731.90 

70 

8 

3d® - 3d5(a4F)4p 

ga5D  -  x5D° 

1  1 

E25 

Fe  III 

732.004 

200 

8 

3d® - 3d5(a4F)4p 

ga5D  -  x5D° 

1  -2 

E25 

Fe  III 

732.425 

150 

8 

3d® - 3d5(a4F)4p 

*a5D  -  x5D° 

0-1 

E25 

Fe  III 

733.13 

70 

3d®  -  3d5(b,13)4p 

a3F  -  t3D° 

2-1 

F25 

Fe  III 

734.296 

250 

3d®  -  3d5(a4F)4p 

sa5D  -  x5F° 

4-5 

E25 

Fe  II! 

735.338 

70 

3d®  -  3ds(a4F)4p 

ga5D  -  x5F” 

4-4 

E25 

Fe  III 

736.47 

20 

3d®  -  3d5(b3G)4p 

a3D  -  r*F° 

2-3 

E25 

Fe  III 

737.708 

300 

3d®  -  3d5(a4F)4p 

sa5D  -  x5F° 

3-4 

E25 

Fe  III 

738,742 

70 

3d®  -  3d5(bJG)4p 

a3D  -  HF0 

.3-4 

E25 

Fe  III 

739  264 

300 

3d®  3dJ(a4F)4p 

ya5D  -  x5F° 

2-3 

F.25 

Fe  III 

739,594 

150 

3d*  ■  3d5(a4F)4p 

sa*D  -  x5F° 

0-1 

E25 

Fc  III 

739.724 

250 

3d®  -  3d5(a4F)4p 

ga5D  -  x5F° 

1  -2 

F22S 

450 


m 


Fe  III 


Fitment 


Fe  III 
Fc  111 
Fc  III 
Fc  III 
Fe  III 


Fe  III 
Fe  III 
Fe  III 
Fe  III 
Fc  III 


Fe  III 
Fe  III 
Fe  III 
Fc  III 
Fc  III 


Fe  III 
Fe  III 
Fe  III 
Fe  HI 
Fe  III 


Fe  II! 
Fe  III 
Fe  III 
Fe  III 
Fe  III 


Fe  III 
Fe  III 
Fe  III 
Fe  III 
Fe  III 


Fe  III 
Fe  ill 
Fe  III 
Fe  III 
Fe  III 


Fc  III 
Fe  HI 
Fc  III 
Fc  III 
Fc  III 


Fc  III 
Fe  III 
Fe  III 
Fe  III 
Fe  III 


Fe  III 
Fe  III 


Fe  III 
Fe  III 


Fc  III 


Fe  III 
Fe  III 


Fc  III 
Fe  III 


Fe  III 


Fe  III 
Fe  III 
Fe  III 
Fe  III 
Fc  III 


Fe  III 
Fc  III 
Fe  III 
Fe  III 
Fc  III 


815.612 


816.163 

816.273 

817.038 

817.166 

817.348 


818.383 
818.598 
818  981 
819.066 
819.742 


819  898 
820.271 
820.409 
820.915 
82!  723 


822.314 

823.257 

824.800 

827.777 

829.375 


830.500 

831.464 

832.328 

833.532 

834.067 


834.944 

835.627 
835.917 
836.521 

836.628 


**velen*th 

~y~ 

Intel 

746  247 

200 

751427 

1  150 

751  648 

|  150 

754  478 

|  150 

757  167 

1  150 

757.279 

150 

776.097 

150 

782.035 

200 

783.069 

200 

785  76 

70 

792.559 

200 

794.01 

70 

794.19 

150 

795.550 

150 

797.055 

150 

797.16 

150 

801.32 

70 

807  547 

600 

807.855 

550 

808.079 

300 

808.840 

550 

809.675 

200 

810.940 

450 

811.246 

250 

SI  1.284 

550 

812.931 

300 

813.288 

250 

813.382 

650 

813  862 

300 

814.148 

70 

814.242 

400 

814.565 

300 

813.363 

200 

815.52 

70 

Muluyte!  j _ Conf«ur.uon 


200 


400 

400 

450 

200 

200 


200 

250 

70 

250 

70 


200 

200 

200 

200 

200 


200 

400 

200 

400 

250 


70 

300 

300 

150 

250 


400 

150 

150 

450 

200 


19 

19 

7 


19 

7 

7 


5 

18 


5 

43 


18 

33 


3d*  ■  3d*(t>,I))4p 


3d*  -  3d*!b*0)4p 
3d*-3d>(b*D)4p 
3d*  -  3d5(a1D)4p 


3d*  -  3d*(?2S)4p 
3d*  -  3d*(lt*D)4p 
3d*  -  3d5(  j*D)4p 
3d*  -  3ds(b1D)4p 


3d*  -  3d*;b2F)4p 
3d*  -  3d5(bJF)4p 
3d*  -  3d’(b2F)4p 
3d*  -  3d'(b2F)4p 
3d*  -  3d*(b2F)4p 


3d*  -  3<I*(a4D)4p 
3d*  -  3  J5<a*H)4p 
3d*  -  3d*(a2G)4p 
3d*  -  3d*(a*Ci)4p 
3d*  -  3d5(a4D)4p 


3d6  -  3d5(a1G)4p 
3d*  ■3d*fa2H)4p 
3d*  -  3d*(a*D)4p 
3d*-  ?d*(a2H)4p 
3df  -  3d5(a*D)4p 


3d*  -  3d*(c4D)4p 
3d*  -  3d5(a*D)4p 
3d*  -  3d*(a*D)4p 
3d* - 3d5(b2F)4p 
3d*  -  3d5(a*D)4p 


id*  -  3d5(a*D)4p 
3d«-  3d*(a*D)4p 
3d*  -  3d*(b2F)4p 
3d*  -  3d5(a*D)4n 
3d*  -  3d5(a2H)4p 


3d*  -  3d5(a*D)4p 
3d* -  3d*(a*D)4p 
3d*  -  3d*(a*D)4p 
3d*  -  3d*(a2H)4p 
3d*  -  3d*(a*P)4p 


3d*  3d*(a*P)4p 
3d*  -  3d*(a*D)4p 
3d*-3d*(a*P)4p 
3d*  -  3d5(a*D)4p 
3d*  -  3d5(a4D)4p 


3d*  -  3d5(a4D)4p 
3d*  -  3d*(a4P)4p 
3d®  -  3d*(a4P)4p 
3d®  -  3d5(a4P)4p 
3d*  -  3d5(a4P)4p 


3u"  -  3d5(a4P)4p 
3d*  3d5(a"D)4p 
3d®  ■  3d5(a*D)4p 
3d*  -  3d5(a4D)4p 
3d®  -  3d5(a4D)4p 


3d*  ■  3d5(a2H)4p 
3d*  3d*(a4D)4p 
3d®  -  3d*(a2H)4p 
3d«-  3d5(a2F)4p 
3d®  -  3d5(a4D)4p 


3d*  -  3d5(b2F)4p 
3d®  -  3d*(a4D)4p 
3d*  -  3d5(b2F)4p 
3d*  -  3d5(a4F)4p 
3d*  3d»(a2G)4p 


a:fH  w3I! 
l?a*I)  - z3 D° 


ga5D  -  z3D° 
Sa5D  -  y5D° 
ga5l)  z3D” 
>?a5D  -  ysD° 
ga5D  -  y*D 


j?a5D  y5D° 
#a5D  -  z3D° 
ga5D  -  z3D° 
#a*D  -  z3D° 
?s5D  -  z3D“ 


g  a5I)  -  z3D° 
ga5D  -  y5F° 
ga5I)  -  y5F° 
ga5D  -  y*F° 
#a5D  -  y*F° 


a3G  -  x'G° 
ga5D  -  y5F° 
a3H  -  y3I° 
a3H  -  y‘F° 
ga5D  -  y5F° 


a'G  -  w'F° 
#a5D  -  y5F° 
a3G  -  l3F° 
a3F  -  v3D° 
a3G  -  v3G° 


Fe  III 


Term 

J  -  J 

Reft 

a*G  j*F* 

5-4 

E25 

E25 

a*G  -  j3P 

4-3 

E25 

a*G-s3F 

3-2 

E25 

#a»D-x3F'  ? 

4-3 

E25 

E25 

a3P  -  w3P"  •> 

1  -2 

E25 

a3D  -  t3D 

3-3 

F25 

a3D-s3P 

3-4 

E25 

a3D  s3F° 

2-3 

E21 

a3F  u3D° 

4-3 

E25 

a3F  -  u*G° 

4-5 

E25 

a3F  u3D° 

3-2 

E25 

a3F-u3D 

2-  1 

E2? 

a3F  -  u*G” 

3-4 

H25 

j?a5L*  -  y3F“ 

4-4 

E25 

a3H  -  x'H° 

6-5 

E25 

a»K  -  v*G 

6-5 

E25 

a3H  -  vH>° 

5-4 

1:25 

ga*D  -  y*P° 

4-3 

E25 

a3H  -  v*G" 

4-3 

E25 

a3F-x'G 

4-4 

E25 

g a*D  -  x*P“ 

3-3 

E25 

a3F  -  x'G 

3-4 

E25 

ga*D  -  x*P° 

3-2 

E25 

j?a5D  -  x3P 

2-3 

E25 

ga*D  x*P“ 

2-2 

K25 

pa5D  -  y5D 

4-4 

E25 

a3F  -  |3F° 

44 

E25 

ga*D  -  y*D" 

4-3 

E25 

l?asD  -  x*P° 

2-1 

E25 

£a5D  -  x*P° 

1-2 

E25 

a3F  -  t3Fc 

2-2 

E25 

?a5D  -  xJP" 

1  -  1 

E25 

a3H  -  w3H° 

5-5 

E25 

?a5»-y*D° 

1  -0 

E25 

ya5D  -  y5D° 

3-4 

E25 

j?a*D  -  y5I9 

3-3 

E25 

3-2 

2-2 

2-1 

2-3 

1  I 


E25 
F.  25 


1  -2 
.3-3 
2-2 
0-  I 
1  -2 


K25 

E25 

H25 

E25 

E25 


2- 3 
4-5 

4  4 

3- 4 
3-3 


5- 4 
2-3 

6- 7 
4-3 
1  -2 


4-3 
0-  1 

4- 3 
2-2 

5- 4 


E?> 

E25 

E25 

E25 

E25 


E25 

E25 

E35 

E25 

E25 


E25 

E25 

E25 

E25 

E25 


F.25 

E25 

E25 

E25 

E25 


H  He  I.,  Be  B  C  N  O  F  N.:  Na  Mg  A,  Si  P  S  Cl  At  K  Ca  Sc  T,  V  Cr  Mo  Fe  Co  N,  Cu  Z„  Ga  Ge  As  Se  Br 

451 


Kr 


Fc  III 


Fc  III 


Element 

Wavelength 

Intensity 

Muhipkt 

Cisaftguration 

Term 

in 

References 

Fc  III 

837.439 

450 

17 

3d*  -  3d‘(a*F)4p 

a3H  -w>G‘ 

6-5 

E25 

Fc  III 

837.803 

200 

3d*-3d*(b»F)4p 

a*G  -  t*F 

3-2 

E25 

Fc  III 

838  048 

550 

17 

3d*  -  3d*(a*G)4p 

a*G  -  vKJ" 

S  -  5 

E25 

Fc  II! 

838.498 

150 

3d*  -  3d‘(a4P)4p 

*a*D-z»p- 

3-2 

F25 

Fc  III 

838.86s 

150 

18 

3d*  -  3d*(a*H)4p 

a3H  -  y*r 

J  -  5 

E25 

Fc  III 

838.936 

300 

17 

3d*  -  3d*(a*F)4p 

a3H  -  w*G“ 

4-3 

E25 

Fc  III 

838.997 

250 

3d*  -  3d5(b*F)4p 

a*G  -  i*r*  ? 

3  4 

E25 

Fc  III 

839.097 

150 

33 

3d*  -  3d*(a*G)4p 

a^G  -  v*G* 

4-3 

E25 

Fc  III 

839.195 

150 

17 

3d*  3d*(a*F)4p 

a3F  -  w*G* 

5-5 

E25 

Fc  III 

839.319 

300 

17 

3d*  -  3d*(a3G)4p 

a*G  -  v’G’ 

4-4 

E25 

Fc  III 

839.981 

200 

3d*  -  3d*(a4P)4p 

*a‘D  -  z3P* 

I  - 1 

F.25 

Fc  III 

840.141 

250 

18 

3d*  -  3d‘(a*H)4p 

a3H  -  y*l* 

4-5 

F25 

Fc  III 

840.381 

300 

25 

3d*  -  3d*(a3G)4p 

a»F  -  v»P 

3-3 

E25 

Fc  III 

840.518 

750 

33 

3d*  -  3d‘(a*G)4p 

aX;  -  v’G” 

3-3 

E25 

Fc  III 

840.629 

200 

3d*  -  3d5(a4P)4p 

*a‘D  -  z3P 

2-2 

E25 

Fc  III 

840  741 

150 

33 

3d*  -  3d1(a3G)4p 

a*G  -  v*G” 

4-5 

E2) 

Fc  III 

841.088 

300 

75 

3d*  -  3d*(a3G)4p 

a3F  -  v'F* 

2-2 

E25 

Fc  III 

841.688 

150 

3d*  -  3d*(a‘S)4p 

a3D  -  w3P° 

2-2 

E25 

Fc  III 

842.020 

400 

32 

3d*  -  3d*(a,H)4p 

aKi  -  w5H° 

5-6 

E25 

Fc  Ill 

842.09 

300 

3d*  -  3ds(a3F)4p 

a3F  -  y’F* 

3-3 

E25 

Fc  III 

842.686 

300 

3d*  -  3d5(a*S)4p 

a3D  -  w3P" 

3-2 

E25 

Fc  Ill 

844.284 

650 

4 

3d‘-3d5<a‘P)4p 

sa5D  -  yT 

4-3 

E25 

Fc  III 

844.838 

250 

3d*  -  3d5(a3G)4p 

a3F-y‘G” 

4-4 

E25 

Fc  111 

844.954 

150 

32 

3d4  -  3ds(asH)4p 

a*G  -  w*H* 

5-5 

E25 

Fc  III 

845.408 

600 

4 

3d*  -  3ds(a4P)4p 

ga5D  -  y3P° 

3-2 

E25 

Fc  III 

845.686 

70 

3d*  -  3ds(a4G)4p 

f>a5D  -  z3F° 

4-3 

E25 

Fc  III 

845.925 

450 

16 

3d«-3d5(a3G)4p 

a3H  -  x3H” 

6-6 

E25 

Fc  III 

846  035 

200 

3d*  -  3ds(a3S)4p 

a-D  -  w3P° 

2-1 

E25 

Fe  III 

846.089 

150 

3d*  -  3d5(a*S)4p 

a3D  -  w3P° 

1  - 1 

E25 

Fc  111 

846.534 

400 

4 

3d*  -  3ds(a4P)4p 

«a5D  -  ysr 

2-1 

E25 

Fc  III 

847.425 

550 

3d*  -  3d5(a*H)4p 

a3H  -  x’G” 

6-5 

E25 

Fe  III 

847.578 

450 

4 

3d*-3ds(a‘P)4p 

«a5D  -y5P° 

2-2 

E25 

Fc  111 

847.700 

400 

32 

3d*  -  3d5(a*H)4p 

a^.  -  w3H° 

4-5 

E25 

Fe  III 

847.924 

400 

4 

3d*-3d5(a4P)4p 

#a5D  -  y5P” 

1  - 1 

E25 

Fe  III 

847.984 

300 

3d*  -  3ds(a*F)4p 

a3F  - 

3-4 

F.25 

Fe  III 

848  07 

70 

32 

3d*  -  3d5(a3H)4p 

a’G-w3!!” 

4-4 

F25 

Fe  III 

848.601 

250 

4 

3d*  -  3d5(a4P)4p 

j?a5D  -  y5P° 

0-1 

E25 

Fe  III 

848.729 

250 

3d*  -  3d5(a4F)4p 

a’F-w’G” 

2-3 

E25 

Fe  III 

848.977 

200 

4 

3d*  -  3d5(a4F14p 

£a5D  ysP° 

1-2 

E25 

Fe  III 

849.524 

300 

32 

3d* -3d5  2H)4p 

a^;  -  w3ir 

3-4 

E25 

Fe  III 

849.569 

250 

3d*  -  3d5(a3H)4p 

a’li  -  x’G” 

4-3 

E25 

Fc  III 

851.150 

450 

31 

3d*  -  3d5(a4F)4p 

a^.  -  u3F” 

5-4 

HZ5 

Fe  III 

851.332 

450 

16 

3d*  -  3d5(a*G,«'p 

a3H  -  x3H° 

5-5 

1.25 

Fe  III 

851.842 

400 

31 

3d*  -  3d*(a4F)4p 

aK'.  -  u3F 

3-2 

F.75 

Fe  Ill 

851.992 

400 

31 

3d*  -  3d5(a4F)4p 

a’G  -  u3F3 

4-3 

F.25 

Fe  III 

852.644 

150 

16 

3d*  -  3d*(a*G)4p 

a3H  -  x3H° 

4-5 

E25 

Fe  III 

853.045 

70 

16 

3d*  -  3d5(a3G)4p 

a3H  -  x3H” 

5-4 

F.25 

Fe  III 

853  456 

70 

31 

3d*  -  3d5(a4F)4p 

a*G  u3F” 

3-3 

H25 

Fe  III 

854.073 

300 

3 

3d*  - 3d5(a4P)4p 

ya5D  -  zsD° 

3  4 

F25 

Fe  III 

854.205 

7C 

2 

3d‘-3d5(a*G)4p 

fa5))  -  z*F° 

4-3 

K25 

Fe  III 

854.367 

400 

16 

3d*  -  3d*(a*G)4p 

a3II  -  x3H° 

4  4 

E25 

re  111 

854.537 

150 

3d*  -  3d5(b2G)4p 

b’F-t’G0 

4-5 

125 

Fe  III 

855  336 

70 

3d*  -  3<li(fc*G)4p 

b’F  -  t*G° 

3-4 

K25 

Fe  III 

855.441 

200 

3d*  - 3d5(b*F)4p 

a3D  -  u3D" 

2-2 

1-25 

Fe  III 

855.879 

150 

3d*  -  3d5(b*F)4p 

a3D  -  u3D 

2  1 

F.25 

Fe  III 

855.935 

150 

3d*  -  3d5(b3F)4p 

a3D  -  u3D° 

1  1 

F25 

Fe  III 

856  039 

150 

3d*  -  3ds(b2G)4p 

b3F  -  r>P 

2-2 

E25 

Fe  III 

856.244 

70 

3d*  -  3d5(b*G)4p 

b3F  t*G 

3-3 

F25 

Fe  III 

856.325 

300 

3d*  ■  3ds(b’F)4p 

a*D  -  u3L)° 

3-3 

F25 

Fe  III 

856.480 

70 

3d*  -  3d*(b*F)4p 

a’D  -  u3l)° 

3-2 

K25 

Fe  III 

857.392 

300 

2 

3d*  3d*(a*G)4p 

ga*D  -  z*F° 

3-3 

K25 

Fe  II! 

857.690 

300 

3d*  -  3d5(a*H)4p 

a3F  -  x’G 

4-5 

F25 

Fe  III 

858.565 

250 

3 

3d*  -  3d5(a4P)4p 

gasV)  -  zsD" 

4-3 

I72S 

F-c  III 

858.602 

400 

7. 

3d*  -  3d*(a4G)4p 

ga*D  -  z*F” 

4-4 

F25 

Fe  III 

859.086 

200 

3d*  -  3d5(a3H)4p 

a3I  -  x*G 

3-4 

F25 

452 
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Fe  III 


Fe  III 


Pieman 

Wivdeaflk 

Intensity 

Multiple! 

CoafiguratMO 

Term 

1  i 

Reference* 

Fe  III 

859  626 

400 

2 

3d*-3d‘(a*G)4p 

*asD  -  z‘F‘ 

2-3 

E*5 

Fe  III 

859  721 

550 

2 

3d*  3d‘(a*G)4p 

«a‘D  z»F 

4-5 

EI5 

Fe  III 

859.838 

400 

n 

3d*  3ds(a*F)4p 

a*P  w*h 

2-3 

E25 

Fe  III 

860  315 

300 

2 

3d*-3d‘(a*G)4p 

?a‘D  -  z‘F* 

2  2 

EI5 

Fe  III 

660  56) 

150 

3d*  -  3d*tttaG)4p 

b’F-r’F* 

3  3 

F.25 

Fe  III 

860.889 

150 

3d*  -  3d*(a*P)4p 

*a‘D  -  zsS 

2-2 

E25 

Fe  III 

861.087 

150 

3d*  3d*(a*F)4p 

a*H  x*F 

6-5 

F.r 

Fe  III 

861  284 

250 

II 

3d*  -  3d‘(a’F)4p 

a3P  -  wsD” 

1  -2 

F.25 

Fe  IP 

861 .761 

550 

2 

3d*  -  3d5'a*G)4p 

*a‘D  -  z*r 

1-2 

Eli 

F:  III 

861  832 

650 

2 

3d*  -  3d‘(a*G)  Ip 

*a‘D-z‘F 

3-4 

E25 

Fe  III 

862.028 

300 

2 

3d*  •  3d‘(a*G)4p 

>a‘.0  -  z*F° 

1  - 1 

E25 

Fe  III 

862  191 

1)0 

3 

3d*  3d‘(a*P)4p 

sa'D  -  z*D* 

3-2 

E25 

Fe  III 

867  326 

150 

3d*  -  3d5(a4P)4p 

*a5D  -  z»S 

1-7 

E25 

Fe  III 

862.468 

200 

3d*  -  3d*(b*G)4p 

b3F  -  r*F 

4-4 

E25 

Fe  III 

862.135 

300 

2 

3d*  -  3d*(a*G)4p 

Sa*D  -  z‘Fa 

0-  1 

F.25 

Fe  III 

863.004 

70 

3d*  •  3d5(a3D)4p 

a3P  -  x3D° 

2-2 

E25 

Fe  III 

863.232 

250 

3d*-3dsCaaF)4p 

a3P-  w3F* 

1-2 

E25 

Fe  III 

863.302 

250 

3d*-3d‘(a*S)4p 

a'D-y'P 

2-1 

E25 

Fe  III 

863.730 

70 

II 

3d*  -  3d5(a3F)4p 

a3P 

1  - 1 

EI5 

Fe  III 

864.034 

400 

3 

3d*  -  3d*(a4P)4p 

*a‘D-z‘D” 

2-3 

E25 

Fe  III 

864.375 

150 

3d*  -  3d1(a4F)4p 

a’H  -  yHT 

6-6 

E25 

Fe  III 

864.425 

250 

3 

3d*  -  3d*(a4P)4p 

?a‘D  -  z‘D 

2-2 

E25 

Fe  III 

865.267 

70 

3d*  -  3d*(a’D)4p 

a3P-x3Dc 

2-3 

E25 

Fe  III 

865.896 

250 

3 

3d*  -  3d*(a*P)4p 

ga“D-z‘D° 

1  -2 

E25 

Fe  III 

866.905 

70 

3 

3d*  -  3d5(a*P)4p 

ga*D  -  z*D° 

0-1 

E25 

Fe  III 

867.639 

300 

it 

3d*  -  3ds(a3F)4p 

a3P  -  w3D° 

0  I 

E25 

Fe  III 

868  450 

250 

3d*  -  3d5(a’F)4p 

a3F  -  vt  3F” 

4-4 

E25 

Fe  III 

868.836 

300 

3d*  -  3d5(a*F)4p 

a’F  -  w3F” 

3-3 

F.25 

Fe  III 

870  041 

200 

3d*  -  3d5(a3F)4p 

a*F  -  w3D° 

2-2 

E25 

Fc  III 

S/v.235 

150 

3d*  -  3d5(a’F)4p 

a3F-w3F” 

3-4 

E25 

Fe  III 

870.274 

150 

3d*  -  3ds(a*F)4p 

a’G  -  wKi” 

5-5 

E25 

Fe  III 

870  621 

300 

3d*  -  3d5(a3l))4p 

a’P -*T 

2-2 

E25 

Fe  III 

871.552 

150 

3d*  -  3d5(a3I))4rj 

a3F  -  z'F” 

4-3 

E25 

Fe  III 

871 .968 

250 

3d*  -  3ds(a*F)4p 

a*G  -  w*G° 

4-4 

E25 

Fe  III 

872  027 

250 

id*  3d*(a3F)4p 

a’F-w5F" 

2-2 

E25 

Fe  III 

873  080 

200 

3d*  -  3ds(a4F)4p 

a*G  -  w’G0 

3-3 

E25 

Fe  III 

873.130 

150 

3d*  3d*(a4F)4p 

a3F  -  x*F° 

4-4 

E25 

Fe  III 

873.462 

550 

38 

3dc  3d5(a3H)4p 

a‘I  -  x*H° 

6-5 

F.25 

Fe  III 

873 

70 

3d*  -  3d5(a4F)4p 

a?F-x!F“ 

3-2 

E25 

Fe  III 

874.I29 

150 

3d*  -  3d5(a3D)4p 

a’P-x3?” 

1-0 

E25 

Fe  II! 

874.560 

70 

3d*-3ds(aJD)4p 

a»F-z1F° 

2-3 

E25 

Fe  III 

875.090 

150 

3d*  3d5(a’F)4p 

a3F  -  y*G° 

4-5 

F.25 

Fe  III 

875.423 

300 

3d*  3d5(a3G)4p 

a'l-VIP 

6  5 

F.25 

Fe  III 

876.021 

300 

3d*  -  3d'(a1Cj)4p 

alG  -  x'F° 

4-3 

E25 

Fe  III 

876  483 

200 

3d*  -  3d5(a*F)4p 

a3F  -  yHI0 

4-4 

E25 

Fe  III 

876.564 

200 

3d*  -  3d5(a*H)4p 

a'G  -  x’ 11° 

4  4 

E25 

Fe  III 

876  679 

200 

3d*  3d5(a3F)4p 

a3H  -  y*G° 

4-3 

E25 

IV  III 

878.287 

250 

3d*  -  3d5(a4F)4p 

a’F-y^" 

4-5 

E25 

Fe  III 

879  505 

250 

3d*  -  3d5(a*G)4p 

a*G  -  y'H° 

4-5 

E25 

Fe  III 

880.008 

300 

3d*  3d5(a*F)4p 

a3F  -  y*G° 

4-3 

E25 

Fe  III 

880.447 

400 

24 

3d*  -  3d5(a3D)4p 

a3F  -  x3D° 

3-2 

E25 

Fe  III 

880.949 

400 

24 

3d*  -  3d5(a3D)4p 

a3F  -  x3D° 

4-3 

E25 

Fe  III 

881  088 

450 

30 

3d*  -  3d5(a*H)4p 

a’G  -  x'HS” 

5-5 

E25 

Fe  III 

881.477 

200 

3d*  3d*(b»F)4p 

a'G  -  t3F° 

4-4 

E25 

Fe  III 

882  147 

250 

24 

3d*  -  3d5(a3I))4p 

a3F  x3D° 

2-1 

E25 

Fe  III 

882  295 

70 

3d*  -  3d5(a3D)4p 

a3P  -  x3P° 

0-1 

E25 

Fe  III 

883.090 

200 

3d°  -  3d5(a4F)4p 

a3F  -  y*G° 

2-3 

F.25 

Fe  III 

883.688 

400 

30 

3d*  -  3d5(a3H)4p 

a’G  -  x^0 

4  4 

E25 

Fe  III 

884  263 

250 

3d*  -  3d5(b3G)4o 

b'G-u'F" 

4-3 

F.25 

Fe  III 

884.600 

300 

30 

3d*  -  3dJ(aJH)4p 

xHi 

3-3 

E25 

Fe  III 

886.138 

70 

3d"  -  <d5ta3F)4p 

a3F  -  y3G° 

3-3 

E25 

Fe  III 

887.372 

200 

3d‘-3d5(a*F)4p 

a’F  -  y3G° 

2-3 

E25 

Fe  III 

888.777 

150 

15 

3d*  3d5(a3I)4p 

a3H  -  y3H° 

6-5 

E25 

Fe  III 

890  008 

150 

15 

3d‘-  3d*'a5l)4p 

a3H  -  y3H” 

5-4 

E25 

Fe  III 

890  755 

600 

15 

3d*-3d5(aJI)4p 

a3H  y3H° 

5-5 

E25 

453 


52b-20fi  -  73  -  30 


Fe  lii 


Fe  III 


Fe  III 


tlemenl 

Wavelength 

Intensity 

Muluplel 

Configuration 

Term 

J-J 

References 

Fe  III 

‘  "  ' 

963.197 

'50 

3d*  -  3d5(33D)4p 

a’D  -  x’P" 

1  -  1 

E25 

Fe  III 

963.880 

200 

3d*  -  3d’(a4D)4p 

a’P  -  y’D” 

0-1 

r  25 

Fe  III 

965  717 

70 

3d*  -  3di(a’D)4p 

a’D  -  x’P” 

2-2 

E25 

Fe  III 

967  177 

400 

73 

3d*  -  3ds(a*D)4p 

a’F  -  y’D 

4-3 

E25 

Fe  III 

9*8  955 

25C 

23 

3d*  -  3d5(a*D)4p 

a’F  -  y’D 

3-2 

E25 

Fe  III 

969.423 

150 

3d*  -  3d’(a4D)4p 

a’F  -  y3D 

3-3 

E25 

Fe  III 

969.954 

200 

23 

3d*  -  3d5(a4D)4p 

a’F  -  y3D° 

2-1 

F.25 

Fe  III' 

970.381 

150 

E25 

Fe  III 

970  435 

153 

3d*  -  3d’(a4D)4p 

a’F  -  y’D” 

2-2 

E25 

Fe  III 

971 .929 

200 

3d*  -  3d’(a’D)4p 

a’D  -  z‘P° 

2-1 

E25 

Fe  III 

973.505 

250 

3d*-3d5(:y>F)4p 

a’F  -  x’D” 

3-2 

K25 

Fe  III 

977.790 

150 

3d*  -  3d’(o’D)4p 

b'G-v'F" 

4-3 

E25 

Fe  III 

979.032 

300 

3'**  3d5(a*G)4p 

a'F-x'F” 

3-3 

F.25 

Fe  'II 

979.704 

150 

3d*  -  3d’(a’H)4p 

a'F-x'G 

3-4 

E25 

Fe  l'l 

980.416 

70 

3d*  -  3.1’(a4D)4p 

a3F  -  x’P” 

3-2 

E25 

Fe  III 

981 .084 

70 

3d*  -  3d’(a’D)4n 

a3D  -  x3F° 

3-4 

F.25 

Fe  III 

981.373 

650 

13 

3d*  -  .-d5(a*G)4p 

a3H  -  z’G 

6  5 

E25 

Fe  III 

983.510 

i  50 

3d*  -  3d’(a’l)4p 

a’G  -  y3FI° 

4-5 

E25 

Fe  III 

983.877 

650w 

13 

2d*  -  3d’(a*G)4p 

a3H  z3G 

5-4 

E25 

Fe  III 

•  85.824 

550 

13 

3d*  -  3d’(a4G)4p 

a3H  z3G° 

4-3 

E25 

Fe  HI 

986.514 

250 

3d*  -  3d’(a’D;4p 

a3D  -  x’F" 

2-3 

E25 

Fe  III 

986.637 

300 

3d*  -  3d’(a’I)4p 

a'l-z'H 

6-5 

E25 

Fe  III 

988.148 

150 

3d*-3d5(a4D)4p 

a’F  -  y’D 

3-2 

F.25 

Fe  III 

989.467 

250 

3d*  -  3d’(a4D)4p 

a’F  -  y’D 

2-1 

E25 

Fe  III 

990.235 

250 

22 

3d*  -  3d5(a*P)4p 

a3F  -  z3I) 

2-1 

E25 

Fe  III 

990  800 

400 

22 

3d*  -  3d5(a*P)4p 

a3F  -  z’D 

3-2 

E25 

Fe  III 

991 .232 

600 

22 

3d*  -  3d5 (a*P) 4p 

a3F  -  z3D 

4-3 

K25 

Fe  III 

991 .829 

400 

42 

3d8  -  3d’(a’l)4p 

a’G-z'H’ 

4-5 

E25 

Fe  III 

992.337 

150 

22 

3d8  -  3d5(a4P)4p 

a3F  -  z3D 

2-2 

E25 

Fe  III 

993.080 

450 

29 

3d*  -  3d5ia4D)4p 

a3G  -  y3F° 

4-3 

F.25 

Ft  111 

994.257 

200 

9 

3d*  -  3d5(a4P)4p 

a3P  -  z3P^ 

2-1 

K25 

Fe  III 

994.724 

400 

29 

3d*  -  3d’(a4D)4p 

a3G  -  y3F 

3-2 

E25 

Fe  III 

995.150 

400 

21 

3d8  -  3d’(a4G)4p 

a’F  -  z3G 

4-5 

E25 

Fe  III 

995.223 

150 

21 

3d6  -  3d5(a4C3 )4p 

a’F  -  z’G 

4-4 

FI  25 

Fe  III 

997.081 

450 

9 

3d8  -  3d5(a4P)4; 

a’P  -  z’P 

2-2 

FI  25 

Fe  III 

997.599 

400 

21 

3d8  -  3d’(a4G)4p 

a’F  -  z’G 

3-4 

FI  25 

Fe  III 

997  794 

70 

21 

3d*  -  3d’(a4G)4p 

a’F  -  z’G 

3-3 

E25 

Fe  III 

999.376 

300 

21 

3d8  -  3d5 (a*0>  Ip 

a’F  -  z’G” 

2-3 

FI  25 

Fe  III 

1005.106 

150 

3dc  -  3d’(a4P)4p 

a’P  -  z’P” 

1  -0 

FI  25 

'  e  III 

1006  341 

150 

3d6  -  3d5(a2l>4p 

a'G  -  z.’I° 

4-5 

E25 

Fe  III 

1007.113 

200 

9 

3d6  -  3d5(a4P)4p 

a’P  -  z’P” 

1  - 1 

E25 

Fe  III 

1010.005 

250 

9 

3d6  -  3d5(a*P)4p 

a’P  -  z’P” 

1  2 

FI25 

Fc  III 

1012  411 

200 

9 

3d*  -  3d’(a4P)4p 

a’P  -  z’P” 

0-1 

FI  25 

Fe  III 

1017.254 

600 

12 

3d6  -  3d’(a4G)4p 

a’H  -  z’H 

6-6 

FI  3  5 

Fe  ill 

1017.745 

550 

12 

3d6  -  3d5fa*G)4p 

a’H  -  z’H” 

5-5 

E25 

Fe  III 

1018  286 

550 

12 

3d*  -  3ds(a4G)4p 

a’H  -  z’H” 

4-4 

F.25 

Fe  III 

1019.789 

400 

41 

3d8  -  3d5(a4I)14r> 

a’D  -  y’P 

3-2 

FI25 

Fe  III 

1020  022 

150 

3d6 - 3d5(b2F)4p 

b’P  -  u’D 

1  -  2 

H25 

Fe  III 

1021  561 

250 

41 

3d6-3d5',a4):v4p 

a’D  -  y’P” 

2  1 

FI  25 

Fe  HI 

1024.108 

200 

41 

3d8  -  3d’(a4I)l4p 

a’D  -  v’P” 

1  -0 

H25 

Fe  111 

1026.790 

400 

28 

3d6  -  3d5(a4G)4p 

a’G  z’G” 

5-5 

FI  25 

Fe  III 

1029  551 

150 

3d6  -  3d5(b2F')4p 

b’F  -  a’G” 

4-5 

1125 

Fe  III 

1030.844 

150 

28 

3d6  -  3d’(a4G)4p 

a’G  -  z’G” 

4  5 

F.25 

Fe  III 

1030.924 

400 

28 

3d6-3d5(a4G)4p 

a’G  -  z’G" 

4-4 

E25 

Fe  III 

1032.123 

550 

20 

3d6  -  3d5(a43i)4p 

a’F  -  z’F” 

4  4 

F.25 

Fe  III 

1032.342 

250 

3d6  -  3d5(b’F)4p 

b’F  -  u’G” 

3-4 

E25 

Fe  III 

1033.079 

70 

28 

3de-3ds(a4G)4p 

a’G  -  z’G” 

3-4 

E25 

Fe  III 

1033.225  P 

150 

20 

3d6  -  3d’(a4G)4p 

a’F  -  z’F” 

4-3 

E’5 

Fe  III 

1033  298 

300 

28 

3d6  -  3d5(a4G)4p 

a’G  -  z’G" 

3-3 

FI  25 

Fe  III 

1034.054 

150 

3d6 - 3d5(b2F)4p 

b’F  -  u’G" 

2-3 

E25 

Fe  I 'I 

1034  654 

150 

20 

3d6-3d’(a4G)4p 

a’F  -  z’F” 

3-4 

E25 

Fc  III 

1035.768 

400 

20 

3d*  -  3d5(a*G)4p 

a’F  -  z’F’ 

3-3 

E  25 

Fe  III 

1036  659 

150 

20 

3d6  -  3d5(a4G)4p 

a’F  -  z’F" 

3-2 

F.25 

Fe  III 

1037.462 

70 

20 

3d6  -  3d!(a4(i)4p 

a’F  -  z’F" 

2-  3 

E25 

Fc  III 

1038.355 

400 

20 

3d*  -  3ds(a*G)4p 

a’F  -  z’F 

2-2 

F.25 
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Hie  meat 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  J 

References 

Fe  III 

1484  241 

20 

3d3(a4G)4s  -  3d5(a*H)4p 

bHJ  -  xHT 

4-4 

H25 

Fe  III 

1484  546 

70 

3d3(a4G)4s  -  3d5(a*H)4p 

bHi  -  xHi° 

5-5 

F.2.4 

Fc  III 

1486.265 

VX'a 

85 

3d‘(a*S)4p-3d‘(a*S)5s 

z’P“  -  e’S 

2-3 

F25 

Fe  III 

1494.640 

600h 

85 

3d‘(a*S)4p  -  3d*(a*S)5s 

z’P° - e’S 

3-3 

F.25 

Fc  III 

1495  210 

79h 

3d5(a*G)4p  -  3d*(a4G)5s 

z4H°  -  (Hi 

3-2 

Gil 

Fe  III 

1498.825 

70h 

3d‘(a<G)4p-3d‘(a4G)5s 

z5H"  - 1*0 

4-3 

Gil 

Fc  III 

1502.964 

!50h 

3d‘(a4G)4p-3d‘(a4G)5s 

z4H°  -  PG 

5-4 

Gil 

Fe  III 

1504  002 

150 

3d5(a4D)4s  -  3d3(a4F)4p 

b4D  -  x4F‘ 

4-5 

K25 

Fe  III 

1505.166 

650h 

85 

3d‘(a*S)4p  -  3d5(a*S)5s 

z’P°  -  e’S 

4-3 

F25 

Fc  111 

1507.530 

1  50h 

3d5(aHi)4p  -  3d3(a4G)5x 

z*H"  -  PG 

6-5 

Gil 

Fc  III 

1511.133 

150h 

3d5(a4G)4p  -  3d5(a40)4d 

zHi°-eHi 

2-2 

Gil 

Fe  III 

1511  617 

300h 

3ds(a4G)4p-3ds(a4G)4d 

zHj°  -  eHj 

3-3 

Gil 

Fe  111 

1512.192 

1  50h 

3d4(a4G)4p-3d5(a4G)5s 

z4H  -  PG 

7-6 

Gil 

Fe  III 

1512.262 

20  h 

3ds(aHj)4p  -  3d4(a4G)4d 

zHi°  -  eHj 

4-3 

Gil 

Fc  III 

1512.346 

200h 

3ds(a4P)4p  -  3d3(a4P)4d 

z4D°  -  PF 

0-1 

Gil 

Fc  III 

1512.840 

20 

3ds(a4P)4p  -  3d4(a4P)4d 

z4D°  -  PF 

1  -2 

Gil 

Fc  III 

1512  8% 

1 50h 

3d5(a4G)4p  -  3d4(a4G)4d 

zHi '  -e4F 

2  - 1 

(ill 

Fc  III 

1513.539 

400h 

3ds(a4G)4p  -  3d5(a4G)4d 

zHi”  -  e5F 

3-2 

Gil 

Fe  III 

1514.564 

150 

3ds<a4G)4p-3d3(a4G)4d 

zHi“  -  e4F 

4-3 

(ill 

Fe  III 

1514.948 

20h 

3d4(a4G>4p-3d4(a4G)4d 

zHi  eHj 

6-5 

(ill 

Fc  III 

1514.481 

300h 

3d5(a4G)4p  -  3d4(a4G)4d 

zHT-eHi 

6-6 

Gil 

Fc  III 

1516.222 

200 h 

3d5(aH3)4p  -  3d5(a*(i)4d 

zHi”  -  e5F 

5  -4 

Gil 

Fc  III 

1516.491 

20 

3ds(a4P)4p  -  4d5(a4P)4d 

z*D“-l1F 

3-4 

Gil 

Fc  III 

1516.790 

20h 

4d5(a4F)4p  -  3d4(a4F)5s 

<5F  k5F 

4-4 

Gil 

Fe  III 

1517.771 

20h 

3d4(a4D)4p  -  3d4(a4D)4d 

y4F°  -  e3D 

2-1 

Gil 

Fe  III 

1518.842 

400h 

3ds(a4(j )4p  -  3ds(aHi)4d 

zHi°  -  e5F 

6-5 

Gil 

Fe  III 

1521.891 

20h 

3d5(a4H')4p  -  3d5(a4H)5s 

x3F° -  g5F 

5-5 

Gil 

Fe  III 

1524.422 

300 

3ds(a4(j)4p  -  3d1(a4G)4d 

zHi  -  e5H 

2-3 

(ill 

Fe  III 

1524.648 

300 

3d5(a’P)4p  -  3d5(a4P)4d 

z4S°  -  PF 

2-1 

(ill 

Fe  III 

1524.799 

70 

3d3(a4P)4p  -3d4(a4P)4d 

z*S“-f*F 

2-2 

Gil 

Fe  III 

1525.041 

400 

3d4(a4G)4p  -  3d5(a4G)4d 

z4G°  -  e5H 

3-3 

Gil 

Fe  III 

1525.343 

•’0 

4d5(a4G)4p  -  3d5(aHi)4d 

zHj°  -e5H 

4-4 

Gil 

Fe  III 

1525.634 

po 

3d5(a4P)4p  -  4d4(a4P)4d 

z4S°  PF 

2-3 

Gil 

Fc  III 

1525.801 

401.' 

3d4(a4(i)4p  -  3d5(a4G)4d 

zHi°  -  e5H 

4-6 

Git 

Fe  III 

1526.016 

1  50h 

3d5(a4l))4p  -  3d5(a4D)4d 

y5F°  -  e4D 

5-4 

(ill 

Fe  III 

1527.145 

400 

3d5(a4Gi4p  3d5(a4G)4d 

zHi  -  e5H 

6-7 

Oil 

Fe  III 

1527.260 

200h 

3d3(a4G)4p  -  4d5(a4G)4d 

zHj°  -  e5H 

6-6 

Gil 

Fe  III 

1527.767 

70h 

3d3(a4G)4p  -  3d5(a4G)5s 

z3F°  -  fHJ 

5-6 

(ill 

Fe  III 

1528.884 

20F 

3d3(a’D)4p  -  3d3(a4F)4d 

x3D°  -  hHj 

4-3 

Gil 

Fe  III 

1529.764 

200h 

4d4(a4D)4p  3d'(a4l))4d 

y5F°  -  gHJ 

3-4 

Gil 

Fe  III 

1530.220 

1 50h 

3d5(a’D)4p  -  4d3(a4F')4d 

x3D°  -  hHj 

3-4 

(ill 

Fe  III 

1530.431 

20h 

3d5(a4G)4p  -  3d4(a4G)5s 

z.5F°  -  f5G 

4-5 

(ill 

Fe  III 

1531.293 

400h 

84 

3d5(a6S)4p  -  3d3(ai!S)4d 

z’P  -c’D 

2-3 

K25 

Fe  III 

1541.644 

550h 

84 

3d5(a*S)4p  -  3d5(a6S)4d 

z.’I'°  -e’D 

2-2 

K25 

Fe  III 

1531  864 

450h 

84 

3ds(aeS)4p  -  3d4(a*S)4d 

z’P°  -  e’D 

2-1 

F:25 

Fe  III 

1544.439 

250F 

4d4(a4D)4p  -  3d3(a4D)4d 

y1  F°  -  gHi 

4-5 

Gil 

Fe  III 

1535.421 

250h 

3d3(a4D)4p  -  3d3(a4D)4d 

y5F°  -  gHi 

5-6 

(ill 

Fe  III 

1536  421 

1  50h 

3d5(a4F)4p  -  4d4(a4F)4d 

yHi  -  hHi 

4-4 

(in 

Fe  III 

1536.591 

70h 

3d4(a4F)4p  -  3d5(a4F)4d 

yHi°  -  hHi 

5-5 

(in 

Fe  III 

1536.640 

150h 

3d5(a4G)4p  4d4<a4G)5s 

z3H”  -  e3G 

6-5 

Gil 

Fc  III 

1536.8.40 

70h 

4d4(a4D)4p  -  3d3(a4D)5s 

y5D°  -  PD 

4-4 

Gil 

Fe  III 

1538.632 

650h 

84 

3d5(a6S)4p  -  3d5(a,S;4d 

zvP°  c’D 

3  -  a 

F'i 

Fe  !!! 

1539,128 

550h 

84 

3d5(a8S/4n  -  4d4(aBS)4d 

z’i1"  -  e’D 

3-4 

i-.’3 

Fe  III 

1  549,480 

300h 

84 

3d5(a*S)4p  -  3d5<a6S)4d 

z’P°  -  e’D 

4-2 

K25 

Fe  III 

1540.165 

450h 

3d5(a4G)4p  -  3d5(a4G)4d 

z5H  -e5l 

4-4 

Gil 

Fc  I'l 

>540.462 

20h 

3d3(a’F)4p  -  3d5(a4F')4d 

y3G° -  n'G 

5  -  6 

(ill 

Fe  Ml 

1 540.428 

70h 

3d5(a4F)4p  -  3d3(a4F)4d 

y5G° - hHi 

6-6 

Gil 

Fe  III 

1540.815 

1 50h 

3d5(a4G)4p  -  3d5(a4G)5s 

z3H  -eHj 

5-4 

Gl! 

Fe  III 

1541.818 

400h 

3d4(a4P)4p  -  3d'(a4P)4d 

z4D”  -  PF 

4-5 

Gil 

Fe  III 

1  542.625 

70h 

3d5(a4D)4p  -  4d4(a4D)5s 

y3D°  -  e3D 

3-3 

Gil 

Fe  III 

1542,965 

1 50h 

3iP(a4G)4p  -  3d3(aHi)4d 

z4H°  -  e'G 

3-2 

(ill 

Fe  III 

1544.640 

400h 

3d5(a4G)4p  -  3d5(a4GJ4d 

:'H"  -  e5I 

4-5 

Gil 

Fe  ill 

1544.067 

200h 

3d‘  la4F)4p  -  3d5(a4F)4d 

yHj°  -  PH 

2-3 

Gl  1 

Fe  III 

1544.242 

250h 

3d3(,v1G)4p  -  3d3(a4G)5s 

z5F° - P(J 

3-4 

(ill 

Fe  III 

1545.411 

300h 

3d5(a4F)4p  -  3d5(a4F)4d 

yHi”  -  PH 

4-4 

(ill 
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hlcmcnt 

Wavelength 

Intensity 

Mulliplcl 

figuration 

Term 

J  J 

References 

He  III 

i546.I20 

550h 

3d5(a*F')4p  -  3d5(a4F)4d 

waD° • h*G 

3-3 

GlI 

Fc  III 

1  546  570 

20 

3d5(a’F)4p  -  3d5(a4F)4d 

y*G“  -  hKi 

5-5 

Gll 

Fc  III 

1546.928 

250h 

3d5(a4F)4p  -  3d5(a4F)4d 

yK3  -  f5H 

4-5 

C-ll 

He  III 

1547.494 

20h 

3ds(a1F)4p  -  3d5(a4F)4d 

w3D”  -  hHI 

3-  4 

Gll 

Fc  III 

1547.640 

550h 

3d5(a4G)4p-3d5(a4G)4d 

z5H°  -c5I 

5-6 

Gll 

Fc  III 

1548.251 

309h 

3ds(a4F)4p  -  3d5(a4F)4d 

yKI-.PH 

5-6 

Gll 

Fe  III 

1550.1% 

800h 

84 

3d5(a‘S)4p  -  3d5(a*S)4d 

z7P°  -  e’D 

4-5 

F25 

Fe  III 

1550.450 

300h 

3d5(a4G)4p  -  3d5(a4G)4d 

z3H°  -  e3I 

6-7 

Gll 

He  III 

1550.862 

550h 

84 

3ds(a*S)4p  -  3d5(a*S)4d 

z7F° -e’D 

4-4 

F'25 

He  III 

1551.085 

ISOh 

3ds(a4F)4p  -  3d5 (a4F)4d 

x5F° - h»G 

5-6 

Gll 

He  111 

1551. 149 

1 iOh 

3d5(a4G)4p  -  3d5(a4G)4d 

z*H"-e*G 

5-4 

Gll 

Fe  Hi 

! 551  377 

250h 

84 

3d5(a*S)4p  -  3d5(aaS)4d 

z7P°  -  c7D 

4-3 

H25 

Fc  III 

1552  067 

5 'Oh 

3d5(a4G)4p-  3d5(a4G)4d 

z5H  -c5I 

6  7 

Gll 

Fe  III 

1552  681 

20h 

3d5(a4F)4p  -  3ds(a4F)4d 

x5F  hHI 

4-5 

Gll 

Fe  III 

1 555  166 

20h 

3ds(aaI)4p  -  3d5(a4F)4d 

z‘l  -  f5H 

6-5 

Gil 

He  III 

1555.861 

200h 

3ds(a4G)4p-  3d5(a4G)4d 

z3H0-eaI 

5-6 

Gll 

Fe  III 

1556  075 

300h 

3d5(a4F)4p  -  3d5(a4F)4d 

yKI  -  f5H 

6-7 

Gll 

He  III 

1 556.427 

70h 

3ds(a,F)4p  -  3d5la4F)4d 

yaG°  -  fsH 

4-4 

Gll 

Fc  III 

1  556.493 

550h 

3d5(a4G)4p  -  3d5la4G)4c! 

z5H  -c5l 

7-8 

Gll 

Fe  III 

1556.756 

70h 

3d5(a4D)4p-  3d5(a4D)5s 

y’F  - eaD 

4-3 

Gll 

Fc  III 

1  556.902 

150h 

3d5(a4G)4p  -  3d*(a4G)4d 

z3F” - e3F 

2-2 

Gll 

He  III 

1557.561 

1 50h 

3d5(a4F)4p  •  3d5(a4F)4d 

x5F“  -  hKi 

1-2 

Gll 

Fc  III 

1  558.310 

20h 

3d5(a4G)4p-3d5(a4G)4d 

z’F"1  -  taF 

3-4 

Gll 

Fe  III 

1558.5 

3d5(a4G)4p  -  3ds(a4G)4d 

zaF° - caF 

3-3 

Gll 

Fe  III 

1  559.463 

150h 

3ds(a4G)4p  -  3d5(a4G)4d 

z3H°  -  eaI 

4-5 

Gll 

He  III 

1560.483 

200h 

3d5(a4G)4p  •  3ds(a4G)4d 

?5H°-eKi 

7-6 

Gll 

He  III 

1560.857 

1 50h 

3ds(a4G)4p  -  3di(a4G)4d 

z5H°-c5H 

4-3 

Gll 

Fe  III 

1561  179 

20h 

3d5(a4D)4p  -  3d1(a4D)4d 

y5D°  -c5D 

4-4 

Gll 

Fe  III 

1564.281 

20h 

3d5(a4G)4p  -  3ds(aKi)4d 

z5H  -e5H 

5-6 

Gll 

Fe  III 

1564.512 

150h 

3d5(a4G)4p  -  3d5(a4G)4d 

z5H°  -  e5H 

5-5 

Gll 

Fc  III 

1565.100 

200h 

3d5(a4D)4p  -  3d5fa4D)4d 

y5D“-e5D 

2-2 

Gll 

Fe  III 

1567.650 

70h 

3d5(a4D)4p  -  3d5(a4DI4d 

y5D°  -  c5I) 

1  -  1 

Gll 

Fe  III 

1568.7  P 

3ds(a4G)4p  -  3d5(4G)4d 

z5H“  -  c5H 

6-7 

Gll 

Fe  III 

1568.820 

200h 

3ds(a4G)4p  -  3d5(*G)4d 

z5H°  -e5H 

6  6 

Gll 

Fe  III 

1  569.066 

70h 

3d5(a4G)4p  -  3d5(a4G)4d 

z5H°  -  e5H 

6-5 

Gll 

Fe  III 

1  571.255 

70h 

3d5(a2F)4p  -  3d5(a4F)4d 

waD J  -  h5G 

2-2 

Gll 

Fe  III 

1  572.776 

200h 

3ds(a4I))4p  -  3d5(a4D)4d 

y3F°  -  f3G 

45 

Gll 

Fe  III 

1572.841 

300H. 

3d5(a4G)4p  -  3d5(a4G)4d 

z5H“  -c5H 

7-7 

Gll 

Fe  III 

1572.984 

20h 

3d5(a4G)4p  -  3d5(a4G)4d 

z5H°  -e5H 

7-6 

Gll 

Fe  III 

1577.084 

200 

3ds<a4G)4p  -  3d5(;t4G)4d 

z5F'°  -  e5G 

5-6 

Gll 

Fe  III 

1577.926 

1 50h 

3d5(a4D)4p  -  3d5(a4D)4d 

y3F°  -  f3G 

3-4 

Gll 

Fe  III 

1578.759 

1  50h 

3d5(a4G)4p  -  3d5(ii«G)4d 

z5D°  -  e5G 

3-2 

Gll 

Fe  III 

1580.237 

300h 

3d5(a4G)4p  -  3d5(:i4G)4d 

zsD"  -  e5G 

3-4 

Gll 

Fc  III 

1580.690 

150h 

3ds(a4G)4p  -  3d*(a4G)4d 

z.5F°  -  e5F 

5-5 

Gll 

Fe  III 

1581.057 

70h 

3ds(a4D)4p  -  3d5(a4D)4d 

x5P°  -  e5D 

3-4 

Gll 

Fe  III 

1582.419 

20h 

3d°(a4G)4p  -  3d5(a4G)4d 

z5Fc  -e5F 

4  -  3 

Gll 

Fe  III 

1582.621 

20h 

3ds(a'D)4p-3ds(a4D)4d 

x5P-e5D 

2-3 

Gll 

Fc  III 

1583.199 

200h 

3d'(a4G)4p  -  3d5(a*G)4d 

z5F°  -  e5F 

4-4 

Gll 

Fe  III 

1583.973 

20h 

3d’(a4D)4p  -  3ds(a4D)4d 

x5p»  _  e5]) 

3-3 

Gll 

Fe  III 

1591.803 

1 50F. 

3d5(a4G)4p  -  3d5|,a4G)4d 

z5F°  -  cKi 

1  -2 

Gll 

Fe  III 

1592.721 

70h 

3d5(a4P)4p  -  3d5(a4G)4d 

z5S°  •  e5F 

2-1 

Gll 

Fe  III 

1592  913 

70h 

3d5(a4P)4p-3d5(a4G)4d 

z5S° -e5F 

2-2 

Gll 

Fe  III 

1593.741 

70h 

3d5(a4G)4p-3d!(a4G)4d 

z5F“  -  e5F 

1  -I 

Gll 

Fe  III 

1593  897 

70h 

3ds(a4G)4p-3d'i(a4G)4d 

z5F°-c5F 

1  -2 

Gll 

Fe  III 

1594.844 

20h 

3d3(a4G)4p  -  3d5(a4G)4d 

z5F°  -  e5F 

2-2 

Gii 

Fe  III 

1595.180 

20h 

3ds(a4G)4p  -3d5(a4G)4d 

z5F°  -e5G 

3-4 

Gll 

Fe  III 

1595.597 

400h 

119 

3d5(a6S)4p  -  3d5(aeS)5s 

z5P°  -  e5S 

3-2 

E25 

Fe  III 

1597.631 

70h 

3d5(a4G)4p  -  3d5(a4G)4d 

z5F°-e5F 

3-3 

Gll 

Fc  III 

1601  211 

650h 

118 

3d5(a«S)4p-3d5(a«S)4d 

z5P° - e5D 

3-4 

B25 

Fe  III 

1601.289 

400h 

118 

3ds(a*S)4p  -  3d5(a4S)4d 

7.5P°  -  e5D 

3-3 

F.25 

Fe  II! 

1602  000 

300h 

119 

3d5(a«S)4p-3d-(a6S)5s 

z5P°  -e5S 

2-2 

E25 

Fe  III 

1606.014 

200h 

119 

3d*(a6S)4p  -  3d5(aeS)5s 

z5P°  -  ^5S 

I  -2 

E25 

Fe  III 

1607.723 

600h 

118 

3d6(aeS)4p  -  3d5(a6S)4d 

z5P°  e5D 

2-3 

E25 

Fe  III 

1611.723 

450h 

118 

3ds(a«S)4p-3d5(a«S)4d 

z5P°  -  e5D 

I  -  I 

E25 

Fe  II! 

1611.763 

450h 

M8 

3d!(aeS)4p  -  3d5(a6S)4d 

zsP° -e5D 

1  -2 

E25 

458 


Fe  III 


Fe  III 


fclcmcnt 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  -  J 

References 

Pc  III 

1614.611 

70 

3d5(a4G)4s  -  3dJ(a2l)4p 

bHi  -  y3H° 

3-4 

fc.25 

Pc  III 

1617  171 

To 

3d5(aKj)4s  -  3d6(a2I)4p 

bH}  -  y3H° 

4-5 

E25 

Fe  III 

1624.206 

150 

3d5(a4G)4s  -  3d5(a2l)4p 

b*G  -  y3H° 

5-6 

F25 

Fe  III 

1628.704 

200 

3d5(a2!)4s  -  3ds(a2H)4p 

b'l-x'H 

6-5 

E25 

Fe  III 

1656.871 

150 

3ds(a2I)4s  -  3ds(aJH)4p 

a3I  -  y3I 

7-7 

H25 

Fe  III 

1695.036 

150 

3d5(a‘S)4s  -  3d5(a*S)4p 

a’S  -  zsP° 

3-3 

K25 

Fe  III 

1709  892 

250 

3d5(a2H)4s  -  3d5(b2F)4p 

b3H  - 

6-5 

F:25 

Fe  III 

1710.374 

200 

3d5(a2H)4s  -  3ds(b2F)4p 

b3H  -  uHi* 

5-4 

f::5 

Fe  III 

1717.414 

150 

3ds(a2H)4s  -  3ds(b2F)4p 

b3H  - 

4-3 

F2S 

Fe  III 

1722.837 

250 

3d5(a4G)4s  -  3d5(a4D)4p 

a^  -  y5F° 

6-5 

F25 

Fe  III 

1730.842 

250 

3d5(a4G)4s-3d5(a4D)4p 

aHj  -  y5F° 

5-4 

H25 

Fe  III 

1738  468 

200 

3d5(a*G)4s  -  3d5(a4D)4p 

aKi  ysF° 

4-3 

F.25 

Fe  III 

1739.201 

20 

3d5(a2G)4s  -  3d5(b2F)4p 

cHi  u*G° 

5-5 

E25 

Fe  III 

1744.233 

200 

3d5(a4<j)4s  -  3d5(a4D)4p 

a^G  -  y3F° 

3-2 

H25 

Fe  III 

1745.638 

250 

3d5(a4P)4s  -  3d'(a4D)4p 

a5P  -  x3P° 

3-3 

E25 

Fe  III 

1747  260 

70 

3d5(a‘P)4s  -  3d5(a4D)4p 

a=>P  -  xsP° 

3-2 

F.25 

Fe  III 

1748  177 

150 

3d!(a4<i)4s  -  3d5(a4D)4p 

asG-y5F° 

2-  : 

E25 

Fe  III 

1749.052 

70 

3d5(a4P)4s  -  3d*(a4D)4p 

a3P  -  x3P° 

2-2 

E25 

Fe  III 

1753.455 

20 

3d5(a4P)4s  -  3d5(a4D)4p 

a3P  -  x3P“ 

2-  1 

F.25 

Fe  III 

1770.24' 

200 

3d5(a2H)4s  -  3d5(b2F)4p 

a'H  -  w'G° 

5-4 

F25 

Fe  III 

1770.554 

400 

3ds(a4P)4s  -  3d5(a4D)4p 

a3P  •  y5D° 

3-4 

H25 

Fe  III 

1771.975 

150 

3d5(a4P)4s-3d5(a*D)4p 

a5P  -  y5D° 

3-2 

F.25 

Fe  III 

1773.098 

70 

3d5(a4P)4s  -  3d5(a4D)4p 

a5P  -  y^1 

2-1 

E25 

Fe  III 

1775.267 

70 

3d5(a4P)4s  -  3d5(a4D)4p 

a5P  -  y3D° 

1  -  1 

F.25 

Fe  III 

1775.590 

?9 

3d5(a4P)4s  -  3ds(a4P)4p 

a5P  -  z3I) 

2-  1 

E25 

Fe  III 

1775.983 

400 

3d5(a4P)4s  -  3d5(a4D)4p 

a5P  -  y5D° 

2-3 

E25 

Fe  III 

1777.737 

70 

3d5(a4P)4*.  -  3d5(a4P)4p 

asP  -  z3D 

1  -  1 

K25 

Fe  III 

1791.345 

20 

3d5(a4P)4s-  3d3(a4P)4p 

a5P  -  z3D° 

2-3 

E25 

Fe  III 

1793.785 

70 

3d5(a4D)4s  -  3d5(a4D)4p 

b5D  -  y3F° 

4-4 

E25 

Fe  HI 

1797.769 

20 

3d5(b2F)4s  -  3d5(b2F)4p 

e3F  •  w'G° 

4-4 

E25 

Fe  III 

1801.766 

200 

3d5(a2Ci)4s  -  3d5(b2F)4p 

e‘G  -  w'G° 

4-4 

E25 

Fe  III 

1803.330 

70 

3d5(a2H)4s  -  3d5(a2G)4p 

b3'i  -  "3G" 

4-3 

F.25 

lc  III 

1805.337 

150 

3d5(a2H)4s  -  3d3(a2G)4p 

h3H - v3G 

5-4 

E25 

Fe  III 

1808  203 

20 

3ds(a2F)4s-  3d5(a4F)4p 

c3F  -  w Hi° 

4  5 

F.25 

Fe  III 

1811.924 

200 

3d5(a4P)4s  -  3d5(a4D)4p 

e3P-y3P° 

2-2 

F.25 

Fe  HI 

1812  974 

150 

3ds(a4D)4s  -  3d5(a4D)4r 

b5D  •  v3D° 

4-3 

F.25 

Fe  III 

1819.480 

150 

3ds(a2H)4s  -  3d5(a*G)4p 

b3H  -  v:G° 

6-5 

F.25 

Fe  III 

1819.718 

70 

3d5(a2F)4s  -  3d5(a4F)4p 

c3F  -  w3G 

3-4 

E25 

Fe  III 

1 820.496 

70 

3d5(a4G)4s  -  ?d5(a4G)4p 

asG  -  z3H° 

6-6 

E25 

Fe  ill 

1821.865 

20 

3d5(a4G)4s  3ds(a4G)4p 

a5G  -  z3H 

5-6 

F.25 

Fe  III 

1822.183 

70 

3d5(a4P)4s  -  3ds(a4D)4p 

c3P  -  y3P° 

2-1 

K25 

Fe  III 

1824.659 

70 

3d5(a2G)4s-3d5(b2F)4p 

c3G  -  t3F 

3-2 

E25 

Fe  III 

1826.156 

70 

3d5(a4G)4s  -  3d5(a4G)1p 

a5G - z3F° 

4-3 

E25 

Fe  III 

1826.267 

20 

3d5(a4P)4s  -  3d5(a4D)4p 

c3P  -  y3P° 

1  -  1 

E25 

Fe  III 

1828.857 

70 

3ds(a2G)4s  -  3d5(a2G)4p 

e3G  y‘H° 

5-5 

E25 

Fe  III 

1829.172 

150 

3d5(a4G)4.1  -  3d5(a4G)4p 

aH:  -  z3r 

3-2 

E25 

Fe  III 

1830.623 

200 

117 

3d5(a2H)4s-3d5ia2H)4p 

b3H  -  w’H" 

5-6 

E25 

Fe  III 

1834.09,, 

70 

3d5(a4P)4s  -  3d5(a4D)4p 

e3P  -  y3P” 

1-0 

FI  25 

Fe  III 

I83T422 

70 

3d5(a2G)4s - 3d5(b2F)4p 

e3G  -  t3F° 

5-4 

E25 

Fe  III 

1837.588 

250 

3d5(a2G)4s  -  3d5(a2G)4p 

c3G  -  v3G° 

3-3 

E25 

Fe  III 

1838.309 

450 

117 

3d5(a2H)4s-3ds(a2H)4p 

b3H  -  w3H° 

6-6 

E25 

Fe  III 

1838.621 

70 

3d5(a2G)4s  -  3d5(a2G)4p 

e3G  - 

3-4 

E25 

Fe  III 

1838,698 

70 

3d5(a2D)4s  -  3ds(a2F)4p 

c’D  -  w3F° 

2-3 

F.25 

Fe  III 

1811.387 

200 

97 

3d5(a4F)4s  -  3d5(a4F)4p 

a5F  -  x5D° 

3-2 

E25 

Fe  III 

1841  536 

300 

3d5(a2G)4s  -  3ds(a2G)4p 

caG  -  vaG° 

4-4 

F.25 

Fe  III 

1842.927 

300 

97 

3d5(a4F)4s  -  3d5(a4F)4p 

a5I  -  x5D° 

4-3 

E25 

Fe  III 

1813  409 

250 

3d5(b2F)4s  -  3d-(b2F)4p 

e3F  -  u3D° 

4-3 

E25 

Fe  III 

1843.502 

150 

117 

3d5(a2H)4s  -  3d5(a2H)4p 

b3H  -  w3H° 

4-5 

F.25 

Fe  III 

1843,999 

200 

3d5(azD)4s - 3d5(a2F)4p 

e3D  -  w3F° 

3-4 

E25 

Fe  III 

1844.263 

300 

3d5(b2F)4s - 3d5(b2F)4p 

e3F  -  u3D° 

3-2 

F.25 

Fe  III 

1844  547 

400 

;  :7 

3d4' t2H)4s  -  3d'(a2H)4p 

b3H  -  w3H° 

5-5 

E25 

Fe  III 

1844.942 

200 

97 

3d5(a4F)4s  -  3d5(a4F)4p 

asF  -  x5D° 

2-1 

E25 

Fe  III 

1845.304 

300 

117 

3d5(a2H)4s  3d5(a2H)4p 

b3H  -  w3H" 

4-4 

E25 

Fe  III 

1845.521 

450 

97 

3d5(a4F)45  3ds(a4F)4p 

a5F  -  x50° 

3-3 

E25 

Fe  III 

1845.749 

70w 

3d5(a2G)4s  -  3d5(a2G)4p 

e3C  -  v3G° 

5-4 

E25 

459 


Fe  III 


Fe  III 


Element 

Wavelength 

Intensity 

Muitiplcl 

Configuration 

Terra 

J-J 

Ref  ere  aces 

Fe  III 

1846  943 

200 

3d*(b2F)4s  -  3ds(b»F>4p 

e»F  -  u2D* 

2-1 

E25 

Fe  III 

1847.348 

70 

3d‘(b2D)4s  -  3d5(b*D)4p 

d’D  -  v’P- 

2-2 

E25 

Fe  III 

1847,637 

150 

3d‘(a2G)4s-3d3(b2F)4ii 

c’G  -  u’D* 

4-3 

E25 

Fe  III 

1848  130 

150 

3d*(b2D)4s  -  3d5(b*E  )4p 

d2D  -  v2P* 

3-2 

F.25 

Fe  III 

1848.4/8 

20 

3d‘(aHi)4s  -  3d5(a*0)4p 

cVF-v^G 

4  5 

E25 

Fe  III 

1 048.492 

70 

3d‘<a4F)4s-3d5(b2F)4p 

d3F  -  t»P 

4-3 

F.25 

Fe  III 

1848  883 

70 

3ds(a4F)4s  -  3di(b2F)4p 

d*F  -  tsF 

.3-3 

E25 

Fc  III 

1849  172 

70 

3d*(a4F)4s  -  3d*(b*F)4p 

d»F  -  t2F* 

2-2 

E25 

Fe  III 

1849  4C7 

450 

97 

3d5(a4F)4s  -  3ds(a4F)4p 

a*F  -  x5D 

5-4 

K25 

Fe  III 

1849  648 

70 

97 

3d5(a4F)4s  -  3d*(a4F)4p 

a5F  -  x‘D 

2-3 

E25 

Fe  III 

1849.960 

300 

53 

3d‘(a4G)4s  -  3d5(a4P)4p 

a*G  -  z*D° 

5-4 

F.25 

Fc  III 

1850  200 

300 

97 

3d‘(a4F)4«  -  3d5(a4F)4p 

a5F  -  x*D* 

4-4 

E25 

Fe  III 

1850.650 

70 

53 

3d5(a*G)4s  -  3di(a4P)4p 

a  Hi  -  zsD° 

4  4 

E25 

Fe  III 

1851.261 

400 

3d5(b2F)4s  -  3d5(b5F)4p 

e3F  -  uHi° 

4-5 

E25 

Fe  III 

1852  366 

70 

3ds(a2H)4s-3d5(a2H)4p 

b’H  -  w’H" 

6-5 

E25 

Fe  III 

1852.677 

400 

3d1(asG)4s  •  3d5(aHi)4p 

cHi  -  vH)° 

5-5 

E15 

Fe  III 

1852.812 

150 

97 

3d5(a4F)4s  -  3d5(a4F)4p 

asF  -  xHD” 

3-4 

F225 

Fe  III 

1854.384 

200 

97 

3d5(a4F)4s-3d1(a4F)4p 

asF  -  x5D° 

1-0 

H25 

Fe  III 

1854.826 

600w 

63 

3d5(a4D)4s  -  3d5(a4D)4p 

b-D  -  x5P“ 

3-3 

F.25 

Fe  III 

1854  975 

300 

63 

3d5(a4D)4s  -  3d5(a4D)4p 

b5D  x*r 

1-2 

E25 

Fe  III 

1855.510 

200 

3d5(aH3)4s  -  3d5(b2F)4p 

c’G  -  uHi° 

4  5 

K25 

Fe  III 

1856  6SO 

450 

63 

3d5(a‘D)4s  -  3d5(a4D)4p 

b5D  -  x5P° 

2-2 

E25 

Fe  III 

1858  542 

300 

63 

3d1(a4D)4s-3d5(a4D)4p 

b5D  -  x5P“ 

0-1 

f:25 

Fe  III 

1859.813 

300 

3d5'b2F)4s - 3d5(b2F)4p 

e3F  -  uHi° 

3-4 

E25 

Fe  III 

1859  955 

200 

63 

3d5(i;4D)4s  -  3d5(a4D)4p 

b5I)  -  x5P° 

1-1 

E25 

Fe  III 

1861  665 

200 

63 

3d5(a4D)4s  -  3d5(a4D)4p 

b5D  -  x5P° 

2-1 

F525 

Fe  III 

1862.446 

150 

3d5(a4F)4s  -  3d5(aHi)4p 

d3F  -  vHi° 

2-3 

K25 

Fe  III 

1863.317 

250 

62 

3d5(a4D)4s  •  3d5(a4D)4p 

b5D  -  y5D° 

1  -0 

Fi25 

Fc  III 

1864.534 

70 

3d5(a4F)4s  -  3d5(aHi)4p 

d3F  vHi° 

3-3 

K25 

Fe  III 

1865  202 

450 

3d5(b2F)4s  -  3d*(b2F)4p 

c’F  w'F° 

3-3 

E25 

Fe  III 

1865.445 

150 

154 

3d5(a2D)4s  -  3d5(a2F)4p 

b'D-v'F 

2-3 

Eli 

Fe  III 

1865  606 

150 

3d5(a4F)4s  -  3d5(a:*<i)4p 

d3F  ,Xi° 

3-4 

F.25 

Fe  III 

1 866.305 

600 

52 

3d'(a4€)4s-3d5(a4G)4p 

a5G  -  zsF° 

4-3 

Fi25 

Fe  III 

1866.554 

300 

52 

3d5(a4G)4s  -  3d5(aHi)  Ip 

aHi  -  ?5F’ 

3-3 

F225 

Fe  III 

1866.900 

150 

3ds(a2F)4s  -  3d5(a4F)4p 

b'F  -  v3U° 

3-3 

F.25 

Fe  III 

1869.828 

650 

52 

3ds(aHi)4s  -  3d5(a4G)4p 

aHi  -  z5F° 

3  2 

F.25 

Fe  III 

1869.925 

250 

3d5(b2F)4s  -  3d3(b2F)4p 

e3F  -  u3G° 

2-3 

K25 

Fe  III 

1871.152 

600 

52 

3ds(a4G)4s  -  3d5(a4G)4p 

aHi  z5F° 

2-1 

H2S 

Fe  III 

1871  319 

150 

3d5(a4F)4s  -  3d5(a2F)4p 

a5F  -  w3F" 

2-3 

E25 

Fe  III 

1871  448 

20 

3d5,b2F)4p  -  3d5(a4F)4d 

uHi°  -  hHi 

3  4 

E25 

Fe  III 

1872.214 

400 

3d5(aHi)4s  -  3d5(a2H)4p 

cH3  -  w3H° 

5-6 

K25 

Fe  III 

1872  515 

250 

3d5(a4G)4s  -  3d5(a4P)4p 

aHi  -  z‘S° 

3-2 

F.25 

Fe  III 

1873  534 

150 

3d5(a4F)4s  -  3d5(a2F)4p 

a5f:  -  w3F° 

3-4 

F.25 

Fe  III 

1877.989 

800 

63 

3ds(a4D)4s  -  3ds(a4D)4p 

b5D  -  y5n° 

4-4 

Fi25 

Fe  III 

1878.550 

150 

3ds(a4P)4s  -  3d5(a4F)4p 

a5P  -  z3?° 

3-2 

F.25 

Fe  III 

1880,620 

200 

52 

3d5(a4D)4s  -  3d5(a4D)4p 

b5D  -  y5D’ 

0-1 

Fi25 

Fe  III 

1880  704 

250 

3d*(a2D)4s  -  3ds(a2F)4p 

c3U  -  y‘G° 

3  4 

E25 

Fe  III 

1881  P8 

300 

3d5(a2G)4s  -  3d5(a2H)4p 

cHi  -  w3H° 

3-4 

H25 

Fe  III 

1881.578 

200 

2ds(a4F)4s  -  3d5(a2F)4p 

a5F  -  w3D° 

1  2 

E25 

Fe  III 

1882  947 

650 

62 

3d5fa4D)4s  -  3ds(a4D)4p 

b5D  -  y5D° 

4-3 

K25 

Fe  III 

1882  3.)  7 

300 

3d5(a2G>4s  -  3d5(a2K)4p 

c3G  -  w3H" 

4-5 

F.25 

Fe  III 

1882  979 

250 

62 

3d5(^.4D)4s  -  3d5(a4D)4p 

b5n-v^F)» 

3-4 

E25 

Fe  III 

1883  185 

150 

3d5(a2F)4s  -  3d5(aHi)4p 

b’l  v3F° 

3-4 

F.25 

Fe  III 

1883,394 

70 

:'d5fa4D)4s  -  3d5(a4P)4p 

b'D  -  z3D 

0-1 

F.25 

Fe  III 

!  884. 81 6 

200 

62 

1  d5(a4D)4s-3d5(a4D)4p 

b5P  -  y5D“ 

2-1 

I '25 

re  III 

1884.253 

1 50w 

3d5(a2G)4s  -  3d5fa2H)4p 

c3G  -  w3H° 

4-4 

F.25 

Fe  III 

1884.596 

550 

62 

3d5(a4D)4s  -  3d5(a4D)4p 

b5D  -  y5D° 

3-2 

E25 

Fe  III 

1885.125 

600 

96 

3d'(a4F)4s  -  3d5(a4F)4p 

a5F  -  x5F° 

5-5 

E25 

Fe  III 

1885.947 

300 

96 

3d5(a4F)4s  -  3d5(a4F)4p 

a5F  -  x5F° 

4  5 

E25 

Fe  III 

1886,607 

300 

3d5(a4D)4s  -  3d5(a4P)4p 

b5D  -  z3D° 

2-1 

F.25 

Fe  III 

1886  757 

800 

52 

3ds(a4G)4s  -  3d5(a4G)4p 

a5G  -  z5F° 

5  4 

E25 

Fe  III 

1887.085 

70 

62 

3d5(a4I))4s  -  3d5(a4D)4p 

b5D  -  y5D° 

2-3 

K25 

Fe  III 

1887,197 

550 

53 

3d5(a4G)4s-3ds(a4P)4p 

a5G  -  z5D° 

4-3 

E25 

Fe  III 

1887.471 

550 

52 

3ds(a4G)4s  -  3d5(a4P)4p 

aHi  -  /HT 

2-3 

E25 

Fe  III 

1887.734 

250 

3d5(b2G)4s  3d5(b2G)4p 

d3(i  -  tHi“ 

5-5 

F.25 

460 
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Fe  III 


btement 

waveic&£Ui 

. 

Ifiteaiiiy 

Muinpici 

Coafifursuofi 

Term 

1  J 

Reference! 

Fe  III 

1  £88.2(0 

150 

3d‘(b*G)4j  -  3d‘(b*G)4p 

d*G  -  t*G° 

4-5 

E25 

Fe  III 

1889.451 

300 

53 

3d‘(»*G)4j  -  3d‘(a4P)4p 

a*G - z*D 

3-2 

K25 

Fe  III 

1889.735 

250 

Jd*(a2D)4j  -  3d8(a2F)4p 

b‘D  -  y‘D° 

2-2 

K25 

Fe  III 

1840.669 

900 

52 

3d*(a4G)4s  -  3d*(a4G)4p 

a*G  •  z‘F 

6-5 

E25 

Fe  III 

1890  893 

150 

53 

3d‘(a*G)4s  •  :d‘(a*P)4p 

a*G  -  z‘D* 

2-1 

E25 

Fe  III 

1891  070 

25C 

% 

3ds(a4F)4s  -  3d*(a4F)4p 

a5F  -  x‘F 

3-2 

E25 

Fe  III 

1891.186 

200 

96 

3d*(a4F)4$  -  3d*(a4F)4p 

a4F  -  x‘F 

2-1 

E25 

Fe  III 

1891.339 

70 

3d*(a2F)4s  -  3d*(a4F)4p 

c2F  -  x‘D” 

3-2 

F.25 

Fe  III 

1891  516 

300w 

3d8(b2G)4s  -  3d*(b*G)4p 

d*G  -  t*G' 

4-4 

E25 

Fe  III 

1891.909 

200 

3d4<a2D)4j-3d*(a4F)4p 

c2D  ■  yK<° 

3-4 

E25 

Fe  III 

1892  073 

300 

% 

3d*(a4F)4j  -  3d*(a4F)4p 

a4F  -  x5F 

5-4 

E25 

Fe  III 

1892  140 

300 

52 

3d4(a4G)4s  -  3d‘(a4G)4p 

a^  -  z*F 

5-5 

E25 

Fe  III 

1892.247 

300 

% 

3d8(a4F)4s  -  3d‘(a4F)4p 

a4F  -  xlF 

4-3 

K25 

Fe  III 

1892.339 

70 

3d‘(a2H)4s  -  3d5(a*H)4p 

b2H-y'I” 

5-6 

E25 

Fe  III 

1892  488 

70 

3d8(a4D)4s  ■  3d‘(a*P)4p 

b4D  -  z3D° 

1-2 

F.25 

Fe  III 

1892.598 

70 

3d4(a2G)4s  -  3d8(a4F)4p 

c*G  -  u3F° 

3-2 

E25 

Fe  III 

1892.890 

300 

96 

3d8(a4F)4s  -  3a4(a4F)4p 

a4F  ■  x4F’ 

4-4 

E25 

Fe  III 

1893. 113 

200 

3d8(b2D)4s  -  3d*(b2D)4p 

d2D  l2D° 

2-3 

E25 

Fe  III 

1893  981 

700 

83 

3d*{a*I)4s  -  3d4(a2I)4p 

a3I  -  v2H° 

5-4 

E25 

Fe  III 

1894.252 

300 

3d4(a2F)4s  -  3d5(a*G)4p 

b'F  -  v3F 

3-3 

E25 

Fe  III 

1894.509 

200 

3d8(a2D)4s  -  3d4(a*D)4p 

c2D  -  x2D° 

1-2 

E25 

Fe  III 

1894.983 

250 

96 

3ds(a4F)4s  -  3d8(a4F)4p 

a4F  x4F° 

3-3 

E25 

Fe  III 

1855.456 

1000 

34 

3d8(a‘S)4s-3d4(a*S)4p 

a’S  -  z2Pr 

3-4 

E25 

Fe  III 

1895.635  P 

96 

3d8(a4F)4s  -  3d4(a4F)4p 

a5F  -  x5F” 

3-4 

E25 

Fe  III 

1895.912 

70 

3d8(b2G)4s  -  3d4(b*G)4p 

drG  - 1^” 

4  -  3 

F.25 

Fe  III 

1896.333 

250 

3d4(b2G)4s  -  3d8(b2G)4p 

d*G  -  t^i" 

3-3 

E25 

Fe  III 

1896.734 

250 

3ds(a2D)4s  -  3d8(a2D)4p 

c3D  -  x3D° 

1  -  1 

F.25 

Fe  III 

1896  803 

600 

83 

3d4(a2I)4s  -  3d8(a2l)4p 

a3I  -  y3H° 

6  5 

E25 

Fe  III 

1897  028 

250 

3d8(a2D)4s  -  3d8(a4F)4p 

c3D  -  y*G° 

3-3 

E25 

Fe  III 

1897.379 

200 

83 

3ds(a2I)4s  -  3d8(a2I)4p 

a3I  -  y3H° 

5-5 

E25 

Fe  III 

1898.870 

400 

3d4(a4P)4s  -  3d8(a4P)4p 

c3P  z2S0 

2-1 

E25 

Fe  III 

1899.318 

300 

96 

3d8(b2G)4s  -  3d£'(b2G)4p 

d^-r'F” 

3-2 

E25 

Fe  III 

1899.931 

300 

3d5(b2D)4s  -  3d4(b2D)4p 

d3D  -  s2F° 

3-4 

E25 

Fe  III 

1900.575 

70 

3ds(a*G)4s  -  3d4(a4F)4p 

c*G  -  u3F° 

3-3 

E25 

Fe  III 

1901.096 

600 

95 

3ds(e4F)4s  -  3d4(a4F)4p 

a4F  yHd” 

5-6 

E25 

Fe  III 

1901.379 

300 

3d8(a2D)4s  ■  3d8(a2D)4p 

c3D  -  x3D° 

3-3 

E25 

Fe  III 

1901  540 

200 

96 

3d8(a4F)4s  -  3d8(a4F)4p 

a4F  -  x8F° 

1  - 1 

E25 

Fe  III 

1902.076 

300 

94 

3ds(a4F)4s  -  3d4(a2F)4p 

a4F  -  y3G° 

4-5 

E25 

Fe  III 

1902.402 

400 

3d5(a2D)4s  -  3  d8(a2D)4p 

c’D  -  x3D° 

2-3 

E25 

Fe  III 

1902.902 

300 

3d8(a2F)4s  -  3d8(a2F)4p 

b’F  -  y’F° 

3-3 

F'25 

Fe  III 

190'. 159 

70 

3d4(a4F)4s  •  3ds(a2F)4p 

a4F  -  w3D° 

4-3 

E25 

Fe  III 

1903.257 

200 

3d5(a4P)4s  -  3d5(a4P)4p 

c3P  -  z3S° 

1  -  1 

E25 

Fe  III 

19C3.706 

70 

3ds(a2G)4s  -  3d5(a4F)4p 

c’G  -  u3F° 

4-3 

E25 

Fe  III 

1903.983 

70 

3ds(b2D)4s  -  3d5fb2D)4p 

d3D-  t3D" 

1-2 

F.25 

Fe  III 

1904.257 

150 

3ds(b2D)4s  -  3ds(b2D)4p 

c'D  -  w’D° 

2-2 

H25 

Fe  III 

1904.402 

25C 

3d5(a4D)4s  •  3d5(a4P)4p 

b5D  •  z3D° 

3-3 

E25 

Fe  III 

1905.214 

70 

3ds(b2D)4s • 3ds(b2D)4p 

d3D  -  t3D° 

3-2 

E25 

Fc  III 

1905.818 

150 

96 

3d5(a4F)4s  -  3ds(a4F)4p 

a5F  -  x  ‘F° 

1-2 

F.25 

Fe  III 

1906.457 

400 

108 

3d5(a2F)4s  -  3ds(a2F)4p 

c3F  -  w3F° 

4-4 

F.25 

Fe  III 

1906  814 

400 

3d‘(b2G)4p  -  3d5(a8S)6g 

t3G°  •  5G 

5-4 

E25 

Fe  III 

1907.577 

650 

83 

3ds(a2I)4s  -  3ds(a2I)4p 

a3l  -  y3H° 

7-6 

F.25 

Fe  III 

1507.741 

250 

83 

3d5(a2I)4s  -  3  j5(a2I)4p 

a3I  -  y3H° 

6-6 

F.25 

Fe  III 

1909.782 

150 

3ds(b2D)4s  •  3d5(b2D)4p 

d3D  -  t3D° 

1  1 

E25 

Fe  III 

1909.846 

150 

3d3(b2G)4s  •  3d5(b2G)4p 

d‘G  b'F' 

4-3 

E25 

Fe  HI 

1910.172 

70 

3d5(b2D)4s  -  3ds(b2D)4p 

d2D  •  t3D° 

2-  1 

E25 

Fe  III 

1910.401 

400 

57 

3d5(a4P)4s  -  3d5(a4P)4p 

a4P  -  y4F° 

2-1 

E2S 

Fc  III 

1911 .338 

450 

135 

3d5(a2H)4s-3ds(a2H)4p 

a'H  -  x'H° 

5-5 

E25 

Fe  III 

1911.703 

150 

3d5(a2I)4s  -  3d5(a4F|4p 

b'l  -  yHj’ 

6-6 

K25 

Fe  III 

1912.920 

250 

57 

3ds(a4P)4s  -  3d5(a4P)4p 

a4P  -  y4?" 

l  1 

E25 

Fe  III 

1913.386 

70 

3d6(a2G)4s  -  3d5(a4F)4p 

c3G  -  u3F° 

4-4 

F.25 

Fe  III 

1913.622 

250 

57 

3d4(a4P)4s  -  3d4(a4P)4p 

a4P  -  y4P° 

3-2 

E25 

Fc  III 

1914.056 

1000 

34 

3d4(a«S)4s  -  3ds(asS)4p 

a7S  -  z7P° 

3-3 

I7  25 

Fe  III 

1915.083 

750 

51 

3d5la4G)4s  •  3d4(a*G)4p 

aHJ  -  z4H° 

6-7 

F25 

Fe  III 

1915.750 

150 

57 

3d5(a4P)4s  -  3d5(a4P)4p 

a4P  -  y4P° 

2-2 

E25 

Fe  III 

1916.507 

300 

95 

3d4(a4F)4s  •  3d4(a4F)4p 

a5F  -  y4G' 

5-5 

E25 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  St  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  B[  Ki 
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Fc  III 


Fc  III 


Element 

Wtve<n*tfl 

Intensity 

Multiple! 

Confifunibon 

Term 

J  -  J 

References 

Fe  III 

1917  087 

150 

108 

3d‘(aaF)4s  -  3d*(a*F)4p 

caF  -  w3F 

2-2 

E25 

Fe  III 

171’  .250 

250 

3d‘(baG)4s  -  3d*(baG)4p 

dKJ-HF 

4-3 

fc25 

Fe  III 

1917.351 

550 

95 

3j)*(a4F)4s  -  3d*(a-F)4p 

a*F  -  y*G* 

4-5 

E25 

Fe  III 

1917.453 

600 

101 

3dVa*I)4s  -  3d‘(aaI)4p 

b'l  -  z'l 

6-6 

E25 

Fe  III 

1417.665 

150 

3d*taaI)4s  -  3d*(a*I)4p 

aaI  -  z'K’ 

6-7 

E25 

Fe  III 

1917  960 

400 

3d‘(aaD)4s  -  3d5(a*D)4p 

caD  -  x3F 

2-1 

E25 

Fe  III 

1918.284 

450 

57 

3d*(a4P)4s  -  3d‘(a4P)4p 

a*P  -  y3F 

1-2 

E25 

Fe  III 

1918.480 

450 

108 

3d*(aaF)4s  -  3d*(asF)4p 

caF  -  w3F 

3-3 

E25 

Fe  III 

1918.966 

200 

3d‘(a4F)4s  -  3d*(a4F)4p 

d’F  u3F 

2-2 

E25 

Fe  III 

1919.572 

250 

107 

3d*(aaF)4s  -  3d5(asF)4p 

c»f  -  waD“ 

2  1 

E25 

Fe  III 

1920  186 

250 

95 

3d*(a4F)4s  -  3d5(a4F)4p 

a5F  -  yKJ’ 

4-4 

E25 

Fe  III 

1920  260 

150 

3ds(baD)4s  -  3d*(baD)4p 

d3D  -  saF° 

2-3 

E25 

Fe  III 

1920  752 

150 

3d*(aaH!4s-3d*(aaG)4p 

a'H-y'H" 

5-5 

E25 

Fe  III 

1921.132 

150 

3ds(baD)4s  -  3d*(baD)4p 

daD  -  saF 

3-3 

E25 

Fe  III 

1921.990 

70 

3d‘(aaH)4s-3d*(aaG)4p 

Ir'H  -  vaF 

4-3 

E25 

Fe  III 

1922.132 

70 

3d*'aaF)4s  -  3d‘(a4F)4p 

c3F  *‘F 

4-5 

E25 

Fe  III 

1922.789 

1000 

51 

3d5(a4G)4s  -  3d‘(a4G)4p 

aH5  z5H° 

5-6 

E25 

Fe  III 

1923.003 

450 

95 

3d,'(a4F)4s  -  3d5(a4F)4p 

aEF  -  yH}° 

3-4 

E25 

Fc  III 

1923.877 

450 

57 

3ds(a4P)4s  -  3d‘(a4P)4p 

a»p-y*F 

3-3 

E25 

Fe  III 

1924.119 

250 

3d‘(baF)4s -  3d5(baF)4p 

c*F  -  w>G° 

3-4 

E25 

Fe  III 

1924.532 

100 

79 

3d5(a4D)4s  -  3d5(a4D)4p 

baD  -  yJI'° 

3-2 

E25 

Fe  III 

1925.271 

250 

3d5(aaF)4s  -  3d5(aaF)4p 

c»f  -  waF° 

3-4 

E25 

Fe  III 

1925.855 

200 

3d5(a!F)4s  -  3d5(aaG)4p 

b'F  -  y'G° 

3-4 

E25 

Fe  III 

1926.01 3 

500 

57 

3d5(a4P)4s  -  3d5(a4P)4p 

a5P  -  y5P° 

2-3 

E25 

Fe  III 

1926.304 

1000 

34 

3ds(a‘Si4s  -  3d5(a*S)4p 

a’S  ?.7P° 

3-2 

E25 

Fe  III 

1926.898 

200 

3d5(baG)4s-3d5(baG)4p 

d’G  -  r’F 

5-4 

E25 

Fe  III 

1927.436 

300 

3d5(aaD)4s  -  3d5(aaD)4p 

cJD  -  x5P° 

3-2 

E25 

Fe  III 

1927.679 

150 

3d5(a4F)4p  -  3d5(a4D)5s 

x5F°  -  f5D  ? 

1  -0 

E25.K8 

Fc  III 

1928.178 

250 

3d5(aaF)4s  -  3d5(aaF)4p 

b'F  -  y'D° 

3-2 

E25 

Fe  III 

1928.265 

300w 

95 

3d5(a'F)4s  -  3d5(a4F)4p 

a5F  -  yHJ0 

3-3 

E25 

Fc  III 

1928.642 

250 

3d5(aaI)4s  -  3d5(aaI)4p 

aaI  -  z'H° 

5-5 

E25 

Fe  III 

1928.837 

250 

3d5(aaD)4s  -  3d5(aaD)4p 

b'D  -  z'P° 

2-1 

E25 

Fe  III 

1928.991 

70 

3d5(a4F)4s  -  3d5(a4F)4p 

d5F  -  uaF° 

4-3 

E25 

Fe  III 

1929.413 

250w 

3d5(a4F)4s  -  3d5(a4F)4p 

d3F  -  uaF° 

3-3 

E25 

Fe  III 

1929  532 

70 

51 

3d3‘,a4G)4s-3dHa4G)4p 

a"G  -  z5H° 

5-5 

E25 

Fe  III 

1929.941 

150 

79 

3d5(a4D)4s  -  3d5(a4D)4p 

b5D  -  yaF 

2-2 

E25 

Fe  III 

1930.184 

F'Ow 

3d5(aaH)4s  -  3d3(baF)4p 

a'H  -  t5F° 

5-4 

E25 

Fe  III 

1930.387 

1000 

51 

3d3(a*G)4s  -  3d5(a4G)4p 

aKJ  -  z5H° 

4-5 

E25 

Fe  III 

1930.91" 

150b 

3d5(baD)4s  -  3d5(baD)4p 

d5D  -  saF° 

1  -2 

E25 

Fc  III 

1931.309 

70 

3ds(baD)4s  -  3d5(baD)4p 

d5D  -  s5F° 

2-2 

E25 

Fc  III 

1931.507 

950 

61 

3d5(a4D)4s  -  Jds(a4D)4p 

b5D  -  y5F° 

4-5 

E25 

Fe  III 

1932.818 

300 

95 

3ds(a4F)4s  -  3d5(a4F)4p 

a5F  -  y5G° 

2-3 

E25 

Fe  III 

1936.806 

250b 

3ds(aaG)4s  3d5(aaH)4p 

c5G  -  v'l° 

5-6 

E25 

Fe  III 

1937.077 

200 

51 

3ds(a4G)4s  -  3d3(a4G)4p 

a5G  -  z5H° 

4-4 

E25 

Fe  III 

1937.345 

950 

51 

3ds(a4G)4s  -  3ds(a4G)4p 

aK}  -  z5H° 

3-4 

E25 

Fe  III 

1937.996 

250 

3ds(b*G)4s  -  3d*(b*G)4p 

d3G  -  vaH° 

4-5 

E25 

Fe  III 

1938.775 

250 

95 

3d“(a4F)4s  -  3ds(a4F)4p 

a5F  -  y5G° 

2-2 

E25 

Fe  III 

1938.901 

650b 

106 

3d’(aaF)4s  -  3ds(aaF)4p 

c3F  -  y5G° 

4-5 

E25 

Fe  III 

1939.107 

70 

3ds(a4F)4s  -  3d5(aaD)4p 

a5F  -  xaD° 

1  -1 

E25 

Fe  III 

1940  01S 

550 

61 

3ds(a4D)4s  -  3ds(a4D)4p 

b5D  -  y5F° 

4-4 

E25 

Fe  III 

1940  631 

150 

79 

3ds(a4D)4s  -  3d5(a4D)4p 

b5D  -  yaP° 

1  -1 

E25 

Fc  III 

1940.769 

250 

3ds(aaG)4s  -  3ds(aaG)4p 

c'G-x'F° 

4-3 

E25 

Fe  III 

1941.633 

200 

79 

3ds(a4D)4s  -  3ds(a4D)4p 

b5I)  -  yaP° 

2-1 

|E25 

Fe  III 

1943.481 

950 

51 

3d5(a4G)4s  ■3ds(a4G)4p 

a5G  -  z5H° 

2-3 

E25 

Fc  III 

1943.715 

150 

3d5(aaF)4s  -  3d5(a4F)4p 

c5F  -  x5F° 

3-2 

E25 

Fe  III 

1945.342 

800 

61 

3ds(a4D)4s  -  3ds(a4D)4p 

b5D  -  y5F° 

3-4 

F.25 

Fe  III 

1945.724 

150 

106 

3dE(aaF)4s  -  3ds(aaF)4p 

c5F  -  y3G° 

4-4 

F.25 

Fe  III 

1946  321 

20 

3ds(baG)4s  -  3ds(baG)lp 

d3G  -  v5H° 

4-4 

E25 

Fe  III 

1946  769 

200 

3d5(baG)4s  -  3ds(baG)4p 

d’G  -  v3H° 

3-4 

E25 

Fe  III 

1948  280 

200 

3ds(baG)4s  -  3d5(baG)4p 

d'G  -  v'G° 

4-4 

E25 

Fe  III 

1949.462 

1.50 

79 

3ds(a4D)4s  -  3d5(a4D)4p 

b5D  -  y3P° 

1-0 

E25 

Fe  III 

1949.666 

200 

95 

3d5(a4F)4s  -  3d5(a4F)4p 

a5F  -  y5G° 

1  -2 

F.25 

Fe  III 

1950.334 

650 

116 

3d5(aaH)4s  -  3ds(aaH)4p 

bsH  -  y3I° 

6-7 

F.25 

Fc  III 

1951.007 

800 

68 

3ds(a4G)4s-  3d5(a4G14r 

b3G  -  z3G° 

5-5 

E25 

Fe  II! 

1951  318 

200 

68 

3d5(a4G)4s  -  3d5(a4G)A. 

b5G  -  z3G“ 

1  5’4 

E25 

462 


Fc  III 


Fe  III 


Element 

Wavelength 

Intensity 

M  tup  let 

Configuration 

Tcnn 

J  -  J 

Reference! 

Fe  III 

1952.362 

150w 

68 

3d‘(a4G)4s-3d‘(a4G)4p 

bHizHJ* 

4-5 

E25 

Fe  III 

1952.514 

200 

68 

3d4(a4G)4s  -  3d‘(a4G)4p 

b^  -  z*G 

3-4 

E25 

Fe  III 

19*2.648 

700 

68 

3d‘(a4G)4»-3d‘(a4G)4p 

bKi  -  zKT 

4-4 

E25 

Fe  III 

1953.202 

250 

3d‘(b*F)4s  -  3d*(a*G)4p 

e3F  -  y*H* 

•.-5 

E25 

Fe  III 

1953.322 

900 

68 

3d4(a4G)4s  -  3d4(a4G)4p 

b^-zKT 

3-3 

E25 

Fe  III 

1953  488 

650 

68 

3d‘(a*G)4s-3d5(a*C.)4p 

bHJ  -  a*G* 

4-3 

E25 

Fe  (II 

1953.821 

70 

3d‘(b‘F)4s-3d5(b,F)4p 

e3F  -  t3F* 

4-3 

E25 

Fe  III 

1953  968 

250 

3d!ib*F)4s  -  3d4(baF)4p 

e3F  -  t3F 

3-3 

E25 

Fe  III 

1954.223 

650w 

61 

3d!(a*D)4s  -  3d!(a*D)4p 

b!D  -  y4F~” 

2-3 

E25 

Fe  III 

1954  769 

250 

3ds(a*F',4s-  3d‘(a*F)4p 

caF  -  yK) 

4-5 

E25 

Fc  III 

1954.975 

550 

116 

3d»(a‘H)4s-3ds(aJH)4p 

b3H  -  y3I° 

5-6 

E25 

Fc  III 

1955  943 

20 

3d4(a4P)4s-3d‘(a4D)4p 

c3P  -  y3D  ’ 

2-3 

E25 

Fe  III 

1957.137 

200 

3d*(a3G)4«  -  3d4(aaG)4p 

cHi  -  v3F 

5-4 

F.25 

Fe  III 

1957.375 

150 

3ds(b2F)4<  -  3d‘(b‘F)4p 

e3F  -  taF° 

2-2 

E25 

Fe  III 

1957  938 

400 

147 

3d‘(aaG)4s  -  3d4(a1G)4p 

c'G  -  y'H° 

4-5 

E25 

Fc  III 

1958.583 

700 

55 

3d4(a4P|4s  -  3d4(a4P)4p 

a5P  -  z4D° 

3-4 

E25 

Fe  III 

1958  732 

300 

3d4(aaG)4s-3d4(a3G)4p 

c*G  -  v3F 

3-2 

E25 

Fe  III 

1959.020 

200 

3d4(a4F)4s  -  3d4(a4I:)4p 

d’F  -  v3D° 

2-1 

E25 

Fe  III 

1959.324 

550 

61 

3d4(a4D)4s  -  3d4(a4D)4p 

h-P  -  y4F 

!  -2 

E25 

Fe  III 

1960.318 

900 

82 

3d‘(aaI)4s  -  3d4(aII)4p 

a3I  z3K 

7-8 

E25 

Fe  III 

1961 .010 

300 

3d4(a4F)4s-3d4(a‘F)4p 

daF  -  vaD° 

4-3 

E25 

Fr.  Ill 

1961 .230 

400 

61 

3d4(a4D)4s  -  3d4(a4D)4p 

b4D  -  y4F° 

2-2 

E25 

Fe  III 

1961 .456 

70 

3d4(a4F)4s  -  3d4(a4F)4p 

u3P  -  v3D° 

3-3 

E25 

Fe  III 

1961 .724 

70 

3d5(a4F)4s  -  3d4(a4F)4p 

d3P  -  v3D° 

7-2 

E25 

Fe  III 

1962.717 

300 

61 

3d4(a4D)4s  -  3d5(a4D)4p 

b4D  y4F° 

0-  1 

E25 

Fe  III 

1962.958 

250 

3d4(baF)4s  -  3d4(baF)4p 

eaF  -  t3F° 

4-4 

F25 

Fe  III 

1963.209 

70 

3d4(a3F)4s  -  3d4(a4F)4p 

c3F  yHT 

4-3 

E.5 

Fe  III 

1963.461 

70 

3d4(a3H)4s  -  3d4(a4F)4p 

b3H  - 

5-4 

E25 

Fe  III 

1964.019 

300 

82 

3d!(a3I)4s  -  3d4 (a*I)4p 

a3I  -  z.3K° 

7-6 

E25 

Fc  III 

1964.169 

550 

82 

3ds(a*I)4s  -  3d4(a3I)4p 

a3I  -  z3K° 

6-6 

E25 

Fe  III 

1964.260 

450 

61 

3d5(a3G)4s  -  3d4(aaG)4p 

cH?  •  v3F° 

4-3 

E25 

Fe  III 

1964  776 

550 

82 

3d4(a3I)4s  -  3d4(a3I)4p 

a3I  -  z3K° 

5-6 

E25 

Fe  III 

1 965 .309 

550 

106 

3d‘(a3F)4s  -  3d5(a3F)4p 

c3F  -  y^T 

3-4 

E25 

Fe  III 

1966.074 

200 

3ds(4S)4s  -  3d4(a3S)4p 

a3S  -  w3P° 

1-2 

Gli 

Fe  III 

1966.201 

150 

61 

3d4(a4D)4s  -  3ds(a4D)4p 

b4D  ysF° 

2-1 

E25 

Fe  III 

1966.740 

550 

116 

3d4(a3H)4s  -  3d5(a3H)4p 

b3H  -  y3I° 

4-5 

E25 

Fe  III 

1 967.352 

250 

3d4(baG)4s  -  3ds(blG)4p 

d'G  -  w'H" 

4  5 

E25 

Fe  III 

1968.625 

150 

3d4(a3H)4s-  3ds(a3H)4p 

a'H  -  w3H° 

5-6 

E25 

Fe  III 

1977.245 

150 

3d‘(b3F)4s  -  3d4(a*G)4p 

e3F  -  v^' 

2-3 

225 

Fe  III 

1972.638 

150 

3d4(b3F)4s  -  3d‘(a3G)4p 

e3F  v3G° 

3-4 

E25 

Fe  III 

1973.578 

20 

3d4(aaG)4s  •  3d‘(a3F)4p 

c3G  -  y 1  F° 

4-3 

E25 

Fe  III 

1976.126 

550 

54 

3d‘(a4P)4s  -  3d‘(a4G)4D 

a4P  -  z4F° 

3-3 

E25 

Fe  III 

1978.417 

250 

54 

3d4(a4P)4s  -  3d4(a4G)4p 

a5P  -  z5F° 

2-3 

E25 

Fe  III 

1978.626 

150 

3d!(aJH)4s  -  3d5(a4F)4p 

baH  -  w^0 

6-5 

E25 

Fe  III 

1979.002 

70 

3d4(a4F)4s  -  3d4(a*G)4p 

d3F  -  v3F° 

4-4 

E25 

Fe  III 

1980.392 

150 

3d4(b3F)4s  •  3d5(a*G)4p 

e3F  -  v3G° 

4-5 

E25 

Fe  III 

1982.076 

400 

54 

3d!(a4P)4s  -  3ds(a4G)4p 

a5P  -  z5F° 

2-2 

E25 

Fe  III 

1»82  80' 

550 

56 

3d4(a4P)4s-3d‘(a4P)4p 

a4P  -  z5S° 

3-2 

E25 

Fe  III 

1983.123 

20 

3d5(aaF)4s  -  3d4(a4F)4p 

c3F  -  y4G° 

3-3 

E25 

Fe  III 

1983.676 

150 

81 

3d4(a:I)4s  -  3d4(a3I)4p 

a3I  -  z3I° 

6-5 

E25 

Fe  III 

1984.027 

450 

86 

3d4(aaD)4s  -  3d4(a3D)4p 

c3D-  x3F° 

3-4 

E25 

Fe  III 

1984.288 

600 

81 

3d4(a’I)4s  -  3d4(a3I)4p 

a3I  -  z3I° 

5-5 

E25 

Fe  III 

1985.105 

200 

56 

3d4(a4P)4s  -  3d4(a4P)4p 

a4P  -  z5S° 

7-2 

E25 

Fe  III 

1987.006 

70 

3d‘(a4F)4s  -  3d4(aaG)4p 

d3F  -  v3F° 

2-2 

E25 

Fe  III 

1987.503 

1000 

50 

3d5(a4G)4s  -  3d'fa4G)4p 

a4G  -  zHj° 

6-6 

E25 

Fe  III 

1987.810 

200 

56 

3d4(a4P)4s  -  3d‘(a4P)4p 

a4P  -  z5S° 

1  -2 

E25 

Fe  III 

1989.975 

450 

50 

3d4(a4G)4s  -  3d‘(a'G)4p 

a4G  -  z4G” 

6-5 

E25 

Fe  III 

1991.613 

950 

50 

3d4(a4G)4s  -  3d4(a4G)4p 

a5G  -  zT.0 

5-5 

E25 

Fe  III 

1992.017 

600 

81 

3d4(a3I)4s  -  3ds(a*I)4p 

a3I  -  z3I° 

7-7 

E25 

Fe  III 

199?..  196 

600 

81 

3d‘(a3I)4s  -  3d4(a5I)4p 

a3I  -  z3I° 

6-7 

E25 

Fe  III 

1992  427 

70 

50 

3d4(a4G)4s  •  3d5(a4G)4p 

a'G  -  zKJ  ’ 

4-5 

E25 

Fe  III 

1992  858 

400 

106 

3d°(aaF)4s  •  3d5(aaF)4p 

c3F  -  y3G° 

2-3 

E25 

Fe  III 

1993.262 

450 

50 

3d4(a4G)4s  -  3d4(a4G)4p 

a4G  -  zK}0 

5-4 

E25 

Fe  III 

1994.073 

900 

50 

3d5(a4G)4s  -  3u4(a4G)4p 

a4G  -  zfG” 

4-4 

E25 

Fe  III 

1994.366 

70 

50 

3d4(a4G)4s  -  3d5(a4G)4p 

a4G  -  tHj° 

3-4 

E25 

463 


Fe  III 


Fe  V 


hie  men! 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

J  i 

References 

Ft  111 

I99‘  .66 

450 

50 

3d*(a*G)4j  -  3d*(a*G)4p 

a*G  z*G 

4-3 

E25 

Fe  Ill 

1W  563 

800 

50 

3d*(a4G)4s  3d‘(a*Ci)4p 

a*G  -  z*G 

3-3 

F.25 

Ft  111 

19%  420 

800 

50 

3di(a4G)4s  -  3d*(a*G)4p 

a*U-z*G 

2-2 

F25 

Fc  111 

1999  100 

70 

3d‘(a4P)4j  -  3d*(a4D)4p 

c’P  x‘F 

2-3 

H25 

Fc  111 

190)  sks 

600 

3d‘(a4P)4s-  3d‘(a*P)4p 

a*r  -  z‘D 

3-3 

F25 

Ft  111 

1999  893 

200 

3d‘(a4P)4j  -  3d*(aHJ)4p 

a‘P  -  z*F 

3-4 

E25 

IRON  IV  (Fe3+),  Z  =  26 

Ground  State  ts22s22p63s23ps3d5  (23  electrons) 

Ionization  Potential  [452  000)  cm  *;  [56]  eV 


hlemcnt 

Wavelength 

Intensity  1 

Multiple! 

Configuration 

Term 

J  J 

References 

Ft  IV 

525  68 

1000 

,  ...  ■  , 

3d*  -  3d4(*D)4p 

g'S  «P“ 

%  -  36 

K21 

Fc  IV 

526  28 

750 

3d'  -  3d4(5D)4p 

g‘S  «P 

36-36 

K2I 

Fc  IV 

526  60 

j 

600 

3ds  -  3d4(*D)4p 

g'S  «P 

%  -36 

K2I 

Fe  IV 

597.54 

F 

3d*-.'d4(sD)4p 

a4P  -  z4D° 

36-36 

K8 

Fc  IV 

598.82 

P  1 

3d*  3d4(*D)4p 

a4P  -  z4D° 

36-3> 

K8 

Fe  IV 

607.54 

P  j 

3d'  3d4(*D)4p 

a  Hi  -  z4F° 

*36  36 

K8 

Fe  IV 

608  81 

P 

3d'-3d4('D)4p 

aHi  z4F° 

36-36 

K8 

Fe  IV 

610.39 

P 

3d*  -  3d4('D)4p 

a4D  •  z.4D“ 

36-36 

K8 

Fe  IV 

612  02 

P 

3d'-3d4(‘D)4p 

a4D  -  z4D° 

36-36 

K8 

Fe  IV 

621  01 

P 

3d'-3d4('D)4p 

a*Ci  -  z4F° 

%  -36 

K8 

Fc  IV 

632  64 

P 

3ds  -  3d4(*D)4p 

a4I)  z4F° 

36  -36 

K8 

Fc  IV 

634  45 

P 

3ds  -  3d4('D)4p 

a‘D-z4F” 

36  -  36 

K8 

Fe  IV 

635  56 

P 

3d*-3d4(*D)4p 

a4P  -  z4P° 

36-36 

K8 

Fc  IV 

647.68 

P 

3d*  -  3d4(‘I))4p 

a4D  -  z4F° 

36-36 

K8 

Fc  IV 

650.12 

P 

3d*-3d4(*D)4p 

a4D  z4P° 

36-36 

K8 

Fe  IV 

654  62 

P 

3ds-  3d‘(*D)4p 

a4D  z4P° 

36-36 

K8 

Fe  IV 

666  74 

I* 

3d'-3d<('D)4p 

a4F  -  z4D° 

36-36 

K8 

Fc  IV 

668  31 

P 

3d*  -  3d4('D)4p 

a4F  -  z4D° 

’/j  -36 

K8 

Fe  IV 

693  36 

P 

3d‘-3d4(‘D)4p 

a4F  -  z4F° 

36-36 

K8 

IRON  V  (Fe4+),  Z  =  26 

Ground  State  ls22s22p63s23p63d4  5D0  (22  electrons) 
Ionization  Potential  [621  000]  cm'1;  [77]  eV 


Clement 

Wavelength 

Configuration 

Term 

J  -  J 

References 

Fc  V 

364  292 

300 

3d4  -  3da(a4P)4p 

ga5D  -  z*P° 

2-3 

B25 

Fc  V 

364.795 

400 

3d4  -  3d’(a4P)4p 

ga-D  -  z*P° 

3-3 

B25 

Fe  V 

26-1  973 

300 

3d4  -  3d3(a4P)4p 

ga*D  -  z*P° 

1-2 

B25 

Fe  V 

365.339 

300 

3d4  -  3da(a4P)4p 

ga*D  -  z*P° 

2-2 

B25 

Fe  V 

365.440 

600 

3d4  -  3d3(a4P)4p 

ga'D  -  z*P° 

4-3 

B25 

464 


v 


Fe  V 


Fe  V 


Flemcnt 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  -  J 

References 

Fe  V 

3u5.634 

300 

3d4  -  3d3(a4P)4p 

g:  SD  -  z‘P“ 

1  - 1 

B25 

Fe  V 

365  858 

600 

3d4  -  3d3(a4P)4p 

gi»D  -  zsP“ 

3-2 

B  25 

Fe  V 

366  001 

300 

3d4  -  3di(a4P)4p 

gasD  -  zsP* 

2-1 

B25 

Fe  V 

373. 720 

500 

3d4  -  3d3(a*H)4p 

a3H  -  xHi° 

4  -  3 

B2t 

Fe  V 

374.240 

400 

3d4-3d3(a‘H)4p 

a3H-*Hi” 

5-4 

B25 

Fe  V 

374.464 

200 

3d4  -  3d3(al'H)4p 

a3H  -  Hi° 

5-5 

B25 

Fe  V 

374.864 

500 

3d4-3d3(a3H)4p 

a3H  -  xHi“ 

6-5 

B25 

Fe  V 

379.032 

100 

3d4  -  3d3(a4F)4p 

ga*D-zHi‘ 

4  5 

B25 

Fe  V 

379.294 

300 

3d4  -  3d3(a4F)4p 

gasD  -  zHl° 

3-4 

B25 

Fe  V 

380  664 

300 

3d4-3d’(a*H)4p 

aHi  -  %H}° 

3-3 

B25 

Fe  V 

381.152 

200 

3d4  -  3d3(a*H)4p 

aHi  -  xHi' 

4-3 

B25 

Fe  V 

381.260 

300 

3d4  -  3d3(a3H)4p 

aHj  -  xHi' 

4-4 

B25 

Fe  V 

381  467 

50 

3d4  -  3d3(a*H)4p 

aHi  -  xH3‘ 

4-5 

B2S 

Fe  V 

381.671 

50 

3d4  -  3d3(a3H)4p 

aHj  -  xHi' 

5-4 

B25 

Fe  V 

381  881 

400 

3d4-3d3(a‘H)4p 

aHi  -  xHi' 

5-5 

B25 

Fe  V 

383  484 

300 

3d4  -  3d3(a4F)4p 

gasD  -  z3D‘ 

2-3 

B2t 

Fe  V 

384  212 

300 

3d4  -  3d3(a4F)4p 

ga3D  -  z3D° 

1-2 

B25 

Fe  V 

384.610 

200 

3d4  -  3d3(a4F)4p 

gasD  -  z3D3 

2-2 

B25 

Fe  V 

384.826 

100 

3d4  -  3d3(a4F)4p 

gasD  -  z3D° 

1  -  1 

B25 

Fe  V 

384.957 

600 

3d4  -  3d3(a4F)4p 

gasD  -  zsF“ 

4-5 

B25 

Fe  V 

385.023 

400 

3d4  -  3d3(a4F)4p 

gasl)  -  zsF° 

3-4 

B25 

Fe  V 

385.740 

500 

3d4  -  3d3(a4F)4p 

gasO  -  zsF‘' 

1  -2 

B25 

Fe  V 

385.869 

500 

3d4  -  3d3(a4F)4p 

ga5D  -  z5F° 

3-3 

B25 

Fc  V 

386.156 

400 

3d4  -  3d3(a4F)4p 

gasl)  zsF" 

2-2 

B25 

Fe  V 

.386.256 

50 

3d4  -  3d3(a4F)4p 

ga5D  -  zsF° 

0-1 

B25 

Fc  V 

386.483 

100 

3d4  -  3d3(a4F‘)4p 

ga5D  -  zsF 

1  - 1 

B2t 

Fe  V 

386.585 

100 

3d4  -  3d3(a4F)4p 

ga3D  -  zsF° 

4-3 

B25 

Fe  V 

386.737 

300 

3d4  -  3d3(a4F)4p 

gasD  -  zsF° 

3-2 

B25 

Fe  V 

386.783 

400 

3d4  -  3d3(a4F)4p 

gasD  -  z3D° 

3-4 

B25 

Fe  V 

386  897 

400 

3d4  3d3(a4F)4p 

ga3D  -  zsF 

2-1 

B25 

Fe  V 

387.199 

500 

3d4  -  3d3(a4F)4p 

ga3l)  -  z5D° 

2-3 

B25 

Fe  V 

387.500 

600 

3d4  -  3dJ(a4F)«p 

ga5D  -  z5D° 

4-4 

B25 

Fe  V 

387.616 

400 

3d4  -  3d3(a4F)4p 

ga3D  -  zsD° 

1-2 

B2S 

Fe  V 

387.775 

400 

3d4  -  3da(a4F)4p 

ga5D  -  z3I)° 

3-3 

B2> 

Fe  V 

387.983 

300 

3d4  -  3d3(a4F)4p 

ga5D  z*D° 

0-1 

B25 

Fe  V 

388.500 

200 

3d4  -  3d3(a4F)4p 

gasD  -  zsD° 

4-3 

B25 

Fe  V 

388.607 

200 

3d4  -  3d3(a4F)4p 

ga3D  -  zsD’ 

3-2 

B25 

Fe  V 

392  907 

600 

3d4  -  3d3(aIG)4p 

a3H  yH;° 

6-5 

B2t 

Fe  V 

393.270 

500 

3d4  -  3d3(a«G)4p 

a3H  yHj° 

5-4 

B25 

Fc  V 

393.911 

400 

3d4  -  3d3(a3G)4p 

a3H  -  yHJ° 

4-3 

B25 

Fc  V 

395.155 

300 

3d4  -  3d3(a*0)4p 

a3F  Hi° 

4-5 

B25 

Fe  V 

395.789 

200 

3d4  -  3d3(a3G)4p 

a3F  -  y3G" 

3-4 

B25 

Fe  V 

396  77.3 

300 

3d4  -  3d3(aHi)4p 

a3F  -  yHj° 

2-3 

B25 

Fe  V 

396.902 

50 

3d4  -  3d3(alG)4p 

a3F  -  y3G° 

3-3 

B25 

Fe  V 

400.625 

400 

3d4  -  3d3(aHi)4p 

aHi  -  VHi° 

5-5 

BI5 

Fe  V 

401.030 

200 

3d4  -  3d3(a3G)4p 

aHi  -  y3G" 

4-4 

B2t 

Fe  V 

401  639 

200 

3d4  -  3d3(aHi)4p 

aHi  -  y3G° 

3-3 

B25 

Fe  V 

402  197 

100 

3d4  -  3d3(a3G)4p 

aHi  -  yHi" 

4-3 

B25 

Fe  V 

414  790 

100 

3d4  -  3d3(a4F)4p 

a3F  -  z3F° 

3-4 

B25 

Ft  V 

415.006 

400 

3d4  -  3d3(a4F)4p 

a3F  -  7.3F° 

4  4 

H25 

Fe  V 

415.825 

100 

3d4  -  3d3(a4F)4p 

a3F  z3F 

2-3 

B25 

Fe  V 

415.972 

300 

3d4  -  3d3(a4F)4p 

a3F  -  z.3F° 

3-3 

B25 

Fe  V 

416.208 

500 

3d4  -  3drMa4F)4p 

a3F  -  z3F° 

4-3 

B25 

Fe  V 

416.910 

200 

3d4  -  3d3(a4F)4p 

a3F  -  z3F° 

2-2 

B2t 

Fe  V 

417.048 

100 

3d4  -  3d3(a4F)4p 

a3r  -  7.3F° 

3-2 

B25 

Fe  V 

417.382 

600 

3d4  -  3d3(a4F)4p 

a3H  -  z3G° 

6-5 

B2.4 

Fe  V 

417  516 

50 

3d4  -  3d3(a4F)4p 

a3H  -  zHi° 

4-4 

B25 

Fe  V 

418.033 

600 

3d4  -  3d3(a4F)4p 

a3H  -  zHi“ 

5-4 

B2t 

Fe  V 

418.457 

300 

3d4  -  3d3(a4F)4p 

a3H  zHi° 

4-3 

B2t 

Fc  V 

419.915 

100 

3d4  -  3d3(a4F)4p 

a3F  -  zHi” 

4-5 

B25 

Fe  V 

420.546 

500 

3d'  3d3(a4F)4p 

a3G  -  z3F" 

4-4 

B25 

Fe  V 

420.874 

200 

3d4  -  jd-’(a4F)4p 

a3F  -  z3G° 

3-4 

B25 

Fe  V 

421.045 

500 

3d1  -  3d3(a4F)4p 

aHi  -  z3F° 

5-4 

B25 

Fc  V 

421 .682 

200 

3d4-3d3(a4F)4p 

a3F  -  z3G° 

2-3 

B2t 

Fe  V 

421.765 

400 

3d4  -  3d3(a4F)4p 

a3G  -  z3F° 

4-3 

B25 
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Fc  V 


Fe  V 


Element 

Wavelength 

Intensity 

Multiplei 

Codyunboo 

Term 

wm 

References 

Fe  V 

422.287 

600 

3d4  -  3d3(a4F)4p 

a*G  -  z3F* 

3-2 

B2J 

Fe  V 

423.833 

200 

3d4  -  3d3(a4F)4p 

a3P  -  z*D* 

0-1 

B25 

Fe  V 

424.733 

300 

3d4  -  3d3(a4F|4p 

a*P  -  z*D* 

1-2 

B35 

Fe  V 

425.476 

100 

3d4  -  3d3(a4F)4p 

a*P  -  z3D" 

1  - 1 

B25 

Fe  V 

425.589 

100 

3d4  -  3d3(a4F)4p 

»<i  -  z*G 

4-5 

B25 

Fe  V 

425  840 

50 

3d4  -  3d3(a4F)4p 

a3P-  z5P 

0-  1 

B2J 

Fe  V 

426  045 

500 

3d4  -  3d3(a4F)4p 

a3P  -  z3D” 

2-3 

B25 

Fe  V 

426.097 

500 

3d4  -  3d3(a4F)4p 

a*G  -  zKj" 

5  5 

B2J 

Fe  V 

426  609 

100 

3d4-3d3(a‘F)4p 

a*P  -  z5P 

1  -2 

B25 

Fe  V 

426.745 

300 

3d4  -  3d3(a*F)4p 

a3F  z3D” 

3-3 

P25 

Fe  V 

426  814 

400 

3d4  -  3d3(a4F)4p 

a*G  zKT 

4-4 

By 

Fe  V 

42(5  969 

300 

3d4  -  3d3(a4F)4p 

a3F  -  z3D” 

4-3 

By 

Fe  V 

427.190 

300 

3d4  -  3d3(a4F)4p 

a*G  zKj” 

3-3 

B25 

Fe  V 

427  320 

100 

3d4  -  3d3(a4F)4p 

a*G  -  z*G 

5-4 

By 

Fe  V 

427.442 

200 

3d4  -  3d3(a4F)4p 

a3P  -  z3D* 

2-2 

By 

Fe  V 

427.782 

100 

3d4  -  3d3(a4F)4p 

a*G  -  z>G° 

4-3 

By 

Fe  V 

42’. 918 

200 

3d4  -  3d3(a4F)4p 

a3P  -  z‘D’ 

0-1 

By 

Fe  V 

428.000 

50 

3d4  -  3d3(a4F)4p 

a3F  -  z’D" 

2-2 

By 

Fe  V 

428  131 

300 

3d4-3d3(a‘F)4p 

a3F  -  z3D" 

3-2 

B25 

Fe  V 

428.292 

50 

3d4  -  3d3(a‘F)4p 

a3P  -  z3F* 

2-3 

By 

Fe  V 

428  763 

500 

3d4  -  3d3(a‘F)4p 

a3F  -  z3D* 

2-1 

By 

Fe  V 

428.909 

500 

3d4  -  3d3(a4F)4p 

a3P  z3D° 

1  2 

By 

Fe  V 

429.206 

100 

3d4  -  3d3(a4F)4p 

?3F  -  z‘P 

4-3 

By 

Fe  V 

430.053 

100 

3d4  -  3d3(a4F)4p 

a3F  -  z5F° 

3-2 

By 

Fe  V 

430.624 

20C 

3d4  -  3d3(a4F)4p 

a3P  -  z5D° 

2-3 

B25 

Fe  V 

431.541 

300 

3d4  -  3d3(a‘F)4p 

a3F  -  z5D" 

4-3 

By 

Fe  V 

432.340 

300 

3d4  -  3d3(a‘F)4p 

a3F  -  z5D° 

3-2 

B25 

Fe  V 

432.919 

100 

3d4  -  3d3(a4F)4p 

a3F  -  zsD° 

2-1 

B25 

Fe  V 

1302.99 

100 

3d3(a4F)4s  -  3d3(a4F14p 

asF  -  z*C,° 

3-3 

B25 

Fe  V 

1303  59 

100 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  zHi" 

5-5 

B25 

Fe  V 

1357.18 

100 

3d3(a4F)4s-3d3(a‘F)4p 

asF  -  z3D° 

2-2 

B25 

Fe  V 

1359.41 

100 

3d3(a<r)4s  -  3d3(a4F)4p 

asF  -  z3D° 

1  -1 

By 

Fe  V 

1361 .42 

500 

3d3(a4F)4s  -  3d3(a*F'4p 

a3F  -  z3D° 

4-3 

B25 

Fe  V 

1363.00 

400 

3d3(a4F)4s  -  3d3(;  4F)4p 

a3F  -  zsF° 

3-4 

By 

Fe  V 

1363.72 

300 

3d3(a4F)4s  -  3d3(a'F)4p 

a5F  •  z*F° 

4-5 

By 

Fe  V 

1365.14 

300 

3d3(a‘F)4s  -  3d3(a4F)  «p 

a»F  -  73D° 

3-2 

B25 

Fe  V 

1365.73 

300 

3d3(a4F)4s  -  3d3(a‘F)4p 

asF  -  Z5F° 

2-3 

B25 

Fe  V 

1371.00 

400 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  z5F° 

1-2 

B25 

Fc  V 

1373.68 

600 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  z5F° 

3-3 

B25 

Fe  V 

1376.45 

600 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  z5F° 

5-5 

B25 

Fe  V 

1380.18 

200 

3d3(a4F)4s  -  3d’(a4F)4p 

a3F  -  z5F° 

1  1 

B25 

Fe  V 

1384.37 

100 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  z6F° 

4-3 

B25 

Fe  V 

1384.75 

100 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  z3F° 

3-2 

B25 

Fe  V 

1385.32 

200 

3d3(a4F)4s  -  3d3(a4F)4p 

a3F  -  z3D° 

3-4 

By 

Fe  V 

1386.43 

50 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  z3F° 

5-4 

By 

Fc  V 

1388.17 

500 

3d3(a4F)4s-3d3(a4F,Up 

b3F  -  z3F° 

2-3 

B25 

Fe  V 

1389  05 

100 

3d3(a4F)4s  -  3d'(a4F)4p 

b3F  -  z3F° 

3-4 

B25 

Fe  V 

1389.97 

50 

3d3(a4F’)4s  -  3d3(a4F)4p 

a5F  -  z5D° 

2-3 

B25 

Fe  V 

1394.77 

300 

3d3(a4F)4s  -  3d’(a4F)4p 

a5F  -  zsD° 

1-2 

B25 

Fe  V 

1398.15 

300 

3d3(a4F)4s  -  3d’(a4F)4p 

a5F  -  z5D° 

3-3 

B25 

Fe  V 

1400.30 

400 

3d3(a4F)4s  -  3d3(a4F)4p 

b3F  -  z’F° 

2-2 

B25 

Fe  V 

1402.45 

600 

3d3(a4F)4s - 3d3(a4F)4p 

b3F  -  z’F° 

3-  3 

B25 

Fe  V 

1406.78 

700 

3d3(a4F)4s  -  3d’(a4F)4p 

b3F  -  z3F° 

4-4 

B2S 

re  V 

i  408. 19 

100 

3d3(a4F)4s  -  3d’(a4F)4p 

a5F  -  zsD° 

2-1 

B25 

Fe  V 

1409.19 

600 

3d3(a4F)4s  -  3d3(a4F)4p 

asF  -  z5D° 

4-  3 

B25 

Fe  V 

1409.51 

700 

3d3(a4F)4s  -  3d3(a4F)4p 

a»F  -  z5D° 

5-4 

B25 

Fe  V 

1420.39 

300 

3d3(a4F)4s  -  3d3(a4F)4p 

b3F  -  z3F° 

4-3 

132.2 

Fe  V 

1430.6! 

800 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  zHj" 

5-6 

B25 

Fe  V 

1440.59 

700 

3d3(a4F)4s  -  3d’(a4F)4p 

a5F  -  7*0° 

4-5 

Blj 

Fe  V 

1448.91 

600 

3d3(a4F)4s  -  3d’(a4F)4p 

a3F  -  zH;° 

3-4 

B25 

Fe  V 

1454.71 

300 

3d3(a4F)4s  -  3q  (a4F<4p 

a3F  -  zKj° 

5  -5 

B25 

Fe  V 

1455.59 

500 

3d3(a4F)4s  -  3d3(a4F)4p 

b3F  -  z3G° 

2-3 

B25 

Fe  V 

1456.23 

500 

3d3(a4F)4s  3d3(a4F)4? 

a5F  -  z*G° 

2-3 

B25 

Fe  V 

1459.85 

500 

3d’(a4F)4s  -  3d3(a4F)4p 

b’F  -  z’G° 

3-4 

B25 

Fc  V 

1460.86 

200 

3d3(a4F)4s  -  3d3(a4F)4p 

a5F  -  z*G° 

4-4 

jB22 
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Fc  V 


Fe  VI 


fclem'-M 

W«*deo*th 

laleasrfy 

Makjplet 

Coatijitmioa 

Term 

DEI 

Refercsces 

Fe  V 

1462.67 

300 

3d3(»4F)4*  •  3d3(i4F)4p 

a‘F  -  z'G* 

1-2 

B25 

Fe  V 

1464  73 

600 

3d3(»4F)4s  -  3d*(a4F)4p 

b*F  -  z*vV 

4  5 

B25 

Fe  V 

1465.37 

300 

3d3(i4F)4*  -  3d3(*4F)4p 

i3F  -  z*G* 

3-3 

B2> 

Fe  V 

1479  29 

400 

3d'(»4F)4i  -  3J3(»4F)4p 

b*F  -  zKT 

4-4 

B25 

Fe  V 

1532  80 

400 

3d3(*4F)4»  -  3d3(»4F)4p 

b*F  -  z3D* 

3-3 

BJ 

Fe  V 

1533.57 

200 

3d3(a4F)4i  •  3d3(»4F)4p 

l^F  z*D* 

2-2 

B2. 

Fe  V 

1543.66 

700 

3d3(»4F)4j  -  3d3(»4F)4p 

b3F  -  z*D* 

2-1 

B2- 

Fe  V 

1544  50 

300 

3d5(a4R4»  -  3d3(»4F)4p 

b3F  -  z3F* 

2-3 

BJ 

Fe  V 

200 

3d3(»4F)4»  -  3d3(i4F)4p 

t^F  -  z*D* 

3-2 

B25 

Fe  V 

1554.27 

.00 

3d3(»4F)4t  -  3d3(>i4F)4p 

t^F  -  z3D" 

4-3 

B25 

IRON  VI  (Fes+),  Z  =  26 

Ground  State  Is*  2sJ2p*3sl3p*3d;l  4Fj/*  (21  electrons) 
Ionization  Potential  (815  000]  cm'1;  [101]  eV 


Wavelength  Intensity  I  Mulimir. 
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VII 


IRON  VII  (Fe®+).  Z  =  26 
Ground  State  !s*2s*2p*3s*3p*3d1  3Fa  (20  electrons) 
Ionization  Potential  (1  016  000)  cm'1;  (126]  eV 


Wavelength  Intensity  Multiple! 


Configuration 


3d2-3d4f 


3d-  -  id -If 

3d*  -  3d4f 
3d2-3d4f 
3d2-3d4f 
3d* - 3d4f 

3d2-3d4f 
3d*  -  3d  4f 
3d*  -  3d4f 
3d2  -  3d4f 
3d*  -  3d4f 

3d2  -  3d4f 
3d2  -  3d  4f 
3d*  -  3d4f 
3d2  -  3d  4f 
3d2  -  3d  4f 

3d2  -  3d4f 
3d2  -  3d  4f 
3d2  -  3d  4f 
3d2  -  3d  4f 
3d2  -  3d4f 

3d2  -  3d4p 
3d2  -  3d4p 
3d2  -  3d4p 
3d2  -  3d4p 
3d2- 3d4p 

3d2  -  3d4p 
3d2  -  3d4p 
3d2  -  3d4p 
3d2  -  3d4p 
3d2  -  3d4p 

3d2  -  3d4p 
3d2 - 3d4p 
3d2  -  3d4p 
3d2  -  3d4p 
3d2  -  3d4p 


j»2F  y'u 
ga’F  -  y'F* 
ga’F  -  y’D 
ga’F  -  y’D' 
ga2F-z*G“ 

ga’F  -  z*G* 
ga’F  -  z*G* 
ga2F  -  z*G° 
ga2F  -  z»G“ 
ga*F  -  z2H° 

ga2F  -  z’H" 
ga2F  -  y2F° 
ga2F  -  y2F” 
ga2F  -  y’F 
ga2F  -  y’F 

ga2F  -  y’F 
ga2F  -  y’F 
ga2F  -  z'G° 
a'D -y'F 
a'D  -  y2F 

a'D-y2P° 
a'D  -  y2D° 
a'D  -  y-'D” 
a*P-y>F 
a2P  -  y2P“ 

a'D-y'F 
a*P  -  y2P° 
a*P  -  y2P° 
a'P-y'P" 
a*P-y«P“ 

a'D-y'D' 
a2P-y*D‘ 
a'D-zHi" 
a*P  -  y2D“ 
a'P-y'D" 

a2P  -  y*D° 
a3P-  y'F° 
a*P-  y'D' 
a'D  -  y2F'° 
a'G-z'H" 

a'G  -  y2F“ 
a'G-z'G" 
a'S  -  y'P° 
a’S  -  y2P” 
a'S  -  v’D’ 

ga3F  -  z3P° 
ga2F  -  zsF° 
ga3F  -  z*F° 
ga3F  -  z3F° 
ga3F  -  z3F° 

ga3F  -  z2F° 
ga’F  -  z3F° 
ga’F  -  z2D° 
ga’F  -  z3D° 
a'D  -  z'P° 

ga’F  -  z'D° 
a’P  -  z'P“ 
a'D-z'F0 
a2P-  z'P° 
a'D - z3P° 


Fe  VII 


Fe  Vm 


1 


Element 

Wavelength 

Intensity 

Muhiplet 

Configuration 

Term 

m 

Reference* 

Fe  VII 

238.1*6 

100 

3d«-3d4p 

i‘D  -  z2P“ 

2-1 

E5 

Fe  VII 

239.728 

100 

3d2  -  3d4p 

»T>  -  z2P* 

1  -2 

K5 

Fe  VII 

239.851 

50 

3d*  •  3d4p 

a»P  -  z2P* 

0-1 

E5 

Fe  VII 

240.049 

50 

3d2-3d4p 

a*P  -  z*P* 

1  -0 

Hi 

Te  VII 

240.076 

50 

3d1  -  3d  4p 

*JP-z,P* 

1-1 

E5 

Fe  VII 

240.216 

200 

3d2-3d4p 

a2P .  Z2P* 

2-2 

E5 

Fe  VII 

240.565 

50 

3d2-3d4p 

a*P  -  z2P* 

2-1 

E5 

re  VII 

243.370 

kToh 

3d1  -  3d  4p 

a'G-z'F 

4-3 

E5 

Fe  VII 

244.535 

IPil  7 

"•d2-  3d4p 

a»P  -  z2F° 

2-2 

E5 

Fe  VII 

245  151 

3d2-3d4p 

a'D  -  z‘D° 

2-2 

E5 

Fe  VII 

245.492 

3d1  -  3d4p 

a’P  -  z’D’ 

1  -2 

E5 

Fe  VII 

20 

3d1  -  3d4p 

a*P  -  z2D” 

2-2 

E5 

Fe  VII 

247.458 

50 

3d*-3d4p 

a2P  -  z‘D° 

2-2 

E5 

IRON  VIII  (Fe7+),  Z  =  26 
Ground  State  ls22s22p83s23p83d  2D3/2  (19  electrons) 
Ionization  Potential  1  218  400  cm'1;  151.06  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

m 

References 

I-e  VIII 

93.46 

100 

3d  -  7f 

g2D  -  2F° 

%-% 

Al 

Fe  VIII 

93.61 

200 

3d  -7f 

g2D  -  2F° 

%-% 

Al 

Fe  VIII 

98.37 

200 

3d  -  6f 

g2D  -  2F° 

%-% 

Al 

Fe  VIII 

98.54 

300 

3d-6f 

g2D  -  2F° 

54-% 

Al 

Fe  VIII 

107.872 

400 

3d  -  5f 

g2D  -  2F° 

%-% 

K28 

Fe  VIII 

108.083 

400 

3d  -  5f 

g2D  -  2F° 

%-% 

K28 

Fe  VIII 

112.25 

250 

3p*3d  -  3p,3d(3D°)4s 

g2D  -  2D° 

%-% 

F3I.06 

Fe  VIII 

112.47 

350 

3p‘3d  -  3p53d(sD°)4s 

g2D  -  2L)° 

%-% 

F3I.CI6 

Fe  VIII 

112.49 

350 

3p*3d  -  3ps3d(’D°)4s 

g2D  -  2D° 

%  -% 

F3I.CI6 

Fe  VIII 

112.70 

250 

3p‘3d  -  3p53d(5D°)4s 

g2D  -  2D" 

%  -% 

F3I.CI6 

Fe  VIII 

112.93 

500 

3p‘3d  -  3p53d('F°)4s 

g’D  -  2F° 

%-% 

F3I.CI6 

Fe  VIII 

114.05 

150 

3p*3d  -  3p53d(5D°)4s 

g2D  -  4D° 

%  -% 

F3I.06 

Fe  VIII 

114.29 

300 

3p*3d  -  3p53d(3D°)4s 

g2D  -  *D° 

%  -% 

F3I.CI6 

Fe  VIII 

114.56 

300 

3p63d  -  3p53d(3D°)4s 

g2D  -  4D° 

%-% 

F3I.06 

Fe  VIII 

116.18 

400 

3p*3d  -  3p53d(’F°)4s 

g’D  -  2F° 

%-% 

F3I.CI6 

Fe  VIII 

116.43 

0 

3p*3d  -  3p53d(2F°)4s 

g2D  -  2F° 

%  -% 

F3I.CI6 

Fe  VIII 

117.18 

300 

3p‘3d  -  3p53d(3F°)4s 

g2D  -  2F° 

%-% 

F3I.CI6 

Fe  VIII 

117.65 

300 

3p‘3d  -  3p53d(3F°)4s 

g2D  -  4F° 

%-% 

F3I.C16 

Fe  VIII 

118.28 

300 

3p*3d  -  3p8 3d(3F°)4s 

g2D - 4F“ 

%-% 

F3I.CI6 

Fe  VIII 

118.63 

150 

3p*3d  -  ?p53d(sP°)4s 

j2D - 2P° 

%-% 

F3I.CI6 

Fe  VIII 

118.89 

400 

3p‘3d  -  3p53d(3P°)4s 

S2D  -  2P° 

%-% 

F3I.CI6 

Fe  VIII 

119.37 

400 

3p"3d  -  3p43d(’P°)4s 

f?sD-2P° 

%-% 

F31.C16 

Fe  VIII 

120.31 

150 

3p,3d-3p53d(sP°)4s 

g2D - 4P°  ? 

%-% 

F3I.CI6 

Fe  VIII 

130.939 

400 

3d  -  4f 

j2D  -  2F° 

%-% 

K28 

Fe  VIII 

131.242 

450 

3d  -  4f 

g2D  -  2F° 

%  -  % 

K2* 

Fe  VIII 

167.49 

700 

3p‘3d  -  3p53d2 

g2D  -  2D° 

%-% 

Gl.Fll 

Fe  VIII 

167.64 

700 

3p«3d-3p53d2 

g2D  -  2D° 

%  -% 

Gi.Fil 

Fe  VIII 

168.03 

700 

3p‘3d  -  3p53ds 

g2D  -  2D° 

%  -% 

Gl.Fll 

Fe  VIII 

168.18 

800 

3p‘3d  -  3p53d2 

j?2D  -  ■iDc 

%  -% 

Gl.Fll 

Fe  VIII 

168.54 

800 

3p®?d  -  3ps3d2 

y2D  -  2V‘ 

%  -% 

FII.CI7 

Fe  VIII 

700 

3p43d  -  3p53d2 

g2D - 2P° 

%  -% 

Fil,Cl7 

Fe  VIII? 

100 

A2.FII 

Fe  VIII 

185  22 

800 

3p*3d  -  3p!'?d2 

g2D - 2F" 

%  -  % 

Gl.Fll 

Fe  VIII 

800 

3p*3d  -  3p53d2 

g2  D  -  2F° 

%-% 

Gl.Fll 

Fe  VIII 

187.27 

600 

3p«3d-3p53d2 

g2D - 2F° 

%  -% 

FI  1,07 

470 


Fc  VIII 


Fe  IX 


blement 

Wavelength 

Intensity 

Multmket  j 

Coof.^urttw. 

Tens 

1  -1 

References 

Fe  VIII 

762 

i  ■ 

■  ■ 

3d-4p 

g*D - *P* 

Vi-Vi 

K28 

Fe  VIII 

195.476 

■KuH  I] 

■  5 

3d  -4p 

Vi-Vi 

K28 

Fe  VIII 

196.046 

3d-4p 

g*D  -  *P* 

Vi-Vi 

K28 

Fe  VIII 

2  22  189 

I  -  1 1 

■  n 

4p-6s 

SP--*S 

Vi -Vi 

K28 

Fe  VI.l 

223  870 

KjM  ,];] 

1 

4p  -  6s 

Vi  Vi 

K28 

Fe  VIII 

365  873 

KmI  .  i 

1 

4p-5s 

I;  1 

Vi  -Vi 

K28 

Fe  VIII 

370  432 

500 

4p-5s 

Vi-«i 

K28 

Fe  VIII? 

373  20 

300 

■1 

Al 

IRON  IX  (Fe8+),  Z  =  26 
Ground  State  ls22s22p#3s23p8  'S0  (18  electrons) 
Ionization  Potential  1  895  800  cm'1;  235.04  eV 


Element  |  Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

m 

References 

I 

Fe  IX  '  72.85 

10 

3p‘  -  3p5(*P°)5s 

0-1 

Al 

Fe  IX 

73.6.3 

20 

3p‘-3ps(*P°)5s 

?'S-Vi|Vi]° 

0-1 

At 

Fe  IX 

82  43 

30 

3p*-3p5(*P°)4d 

g>S-(>i,Vi)° 

0-1 

Al 

Fe  IX 

83.45 

40 

3p*  -  3p5(*F  )4d 

g‘S -(%,%)” 

0-1 

Al 

Fe  IX 

103.566 

80 

3p*  -  3p54s 

g'S-'P 

0-1 

F10.K29 

Fe  IX 

105.208 

60 

3p* - 3ps4s 

*'S-*P° 

0-1 

F10.K29 

Fe  IX 

111.713 

10 

3p53d  -  3p54f 

>P°  »D 

0-1 

FlO.Wl 

Fc  IX 

111  791 

20 

3p53d  -  3p‘4f 

>P°  -  JD 

1-2 

FlO.Wl 

Fe  IX 

112.01 

10 

3ps3d  -  3p‘4f 

*P°  -  3D 

1-1 

Wl 

Fe  IX 

112.096 

40 

3p‘3d  -  3p54f 

*P°  -  SD 

2-3 

FlO.Wl 

Fe  IX 

112.37 

10 

3ps3d  -  3p‘4f 

»F” -  >G 

3-4 

Fe  IX 

113.793 

60 

3p53d-3p‘4f 

>f°->g 

4-5 

j  'lJ9 

Fe  IX 

114.024 

40 

3p‘3d  -  3p’4f 

aFg-5G 

3-4 

;]  j  i  KJf  1 

Fe  IX 

114.111 

20 

3p53d  -  3p‘4f 

SF°  -KJ 

2-3 

jTTW 

Fe  IX 

115.353 

30 

3ps3d  -  3ps4f 

'1Y-'  F 

2-3 

i  !liI 

Fe  IX 

115.9% 

30 

3ps3d  -  3p84f 

“0°  -SF 

3-4 

FlO.Wl 

Fe  IX 

116.193 

3p»3d-3ps4f 

*F° - *D 

3-2 

F10.K8 

Fe  IX 

116  42 

40 

3p53d  -  3p54f 

-  3F 

2-3 

Wl 

Fe  IX 

116  803 

50 

3p53d  -  3p54f 

>D°  ‘G 

3-4 

FlO.Wl 

Fc  IX 

171.075 

900 

3p5  -  3p5  3d 

#'S->P° 

0-1 

F2.F11 

Fe  IX 

217.108 

400 

3p‘-3p«3d 

g>S  -JD° 

0-1 

F2.B5 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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Fe  X 


Fe  X 


IRON  X  (Fe**),  Z  =  26 

Ground  State  ls*2s*2p’3s*3p'  *P^  (17  electrons) 
Ionization  Potential  2  114  000  cm1;  262.1  eV 


Element 

Wavelet 

f  X 

62.8 

i  X 

75.865 

Fe  X 

76  006 

Fc  X 

76.495 

Fc  X 

76  53 

Fc  X 

76.822 

Fc  X 

77.45 

Fc  X 

77.627 

Fc  X 

77.728 

Fc  X 

r».;i2 

Fc  X 

77.855 

Fc  X 

78  151 

Fc  X 

78  769 

Fc  X 

89  577 

Fc  X 

94  012 

Fe  X 

95.338 

Fc  X 

95  374 

Fe  X 

96  122 

Fc  X 

96.788 

Fc  X 

97.122 

Fe  X 

97.591 

Fc  X 

97  838 

Fe  X 

100  590 

Fc  X 

101.435 

Fe  X 

101  733 

Fe  X 

101.846 

Fc  X 

l,,2  095 

Fe  X 

102.192 

Fe  X 

102  vi  < 

Fe  X 

102.829 

Fe  X 

103.164 

Fc  X 

103  319 

Fc  X 

103  724 

Fc  X 

194  248 

Fc  X 

104  638 

Fc  X 

137  027 

Fc  X 

139  868 

Fc  X 

140  296 

Fe  X 

140  678 

Fc  X 

142  019 

Fc  X 

144.328 

Fc  X 

1 70  58 

Fc  X 

174  58 

Fc  X 

175.26 

Fc  X 

175.48 

Fc  X 

177.24 

Fc  X 

180  45 

Fc  X 

182  31 

Fc  X 

184.53 

Fc  X 

190  02 

Fc  X 

210.67 

Fc  X 

345.75 

FC  X 

365.57 

..... 

T 


lnte..>ily  Multiple: 


30b 


20 

20b 

10 

400 

100 

300 

400 

200 

300 

10 

10 

400 


20 

100 

700 

600 


800 

700b 

300 

600 

400 

200 

10 


Coaftfuraiioa 


3p»- 
3p*  • 
3P*- 

3p»- 

3p*. 


3p4('D>5s 

3p4(‘D)4d 

3p4('D)4d 

3p4('D)4d 

3p4('D)4d 


3p‘-3p4('D)4d 
3p‘  -  3p4(‘D)4d 
3p‘-3p4(»P)4d 
3p*  -  3p4(3P)4d 
3p‘  -  3p*(3P)4d 

3p!  -  3p4(3P)4d 
3ps  -  3p4(3P)4d 
3p!  -  3p4(3P)4d 
>P4(3P)3d  -  3p4('S)4f 
3ps  -  3p4(lD)4s 

3p5-3p4(3P)4s 
3p!  -  3p4('D)4s 
3p5  -  3p4(3P)4s 
3pJ- 3p4(3P)4s 
3(>4  -  3p4(3P)4s 


3ps 
3PS  ■ 
3p4(sP)3d  - 
3p4  (3P)  3d  - 
3p4(3P)3d  - 


3p4(3P)4s 

3p4(3P>4s 

3p4(3P)4f 

3p4(3P)4f 

3p4(3P)4f 


3p4(5P)3d  -  3p4(3P)4f 
3p4(3P)3d-3p4(=P)4f 
3p4(‘D)3d  -  3p4('D)4i 
3p4(3P,3d  -  r.p'(3P)4f 
3p4('S)3d  -  3p4('S)4f 

3p4(3Pj3d  -  3p4(3P)4f 
<p4(‘S)3d-3p«('S)4f 
3p4(3P)3d  -  3p4(3P)4f 
3p4(‘D)3d-3p*('D)4f 
3p4(>D)3d-3p4('D)4f 


3p4(3P)3d 
3p4('D)3d 
3p4(3P) 3d 
’•■4('D)3d 
|>'(,P)3d 

3p4('l))3d 

3p4 

V 
3p5 

V 


-  3p4(3P)4p 

-  3p4('D)4p 
-3p4(3P)4p 

-  3p4CD)4p 

-  >p4(in)4P 

3p4('0)4p 
3pM'I))3d 
ip’cnj’d 
3p'l  ‘0)30 
3p4(M)Hd 


3p5  -  3p4('!) 
3ps-3p4('P  1 
3p5-3p,PI))td 
3p5-3p<|  | )) 3d 
3p5  •  3p4CI))3d 

3p3-3p<(''P)3d 
1"'"  3ps  -  3s  3p6 
3s2  3p5  -  3s  3p6 


Term 

|  j  j 

|  Referc 

?2P°  -*D 

%  -5! 

>  F2I 

?2P*-2D 

34-3! 

g*r .  »P 

34  -3! 

t  FlO 

g*r  -  »d 

■6-34 

1  FI6.B5 

*3P° - 3S 

34  -  'h 

1  F23 

c2P*  2P 

■A  -  'h 

Fig 

«r’P*  •  2S 

■A  •  'A 

F23 

s3P“  2F 

34-34 

F10 

?3P*-4F 

34  -34 

F10 

?2P°  -  3D 

%  -34 

FlO 

g*P° -  3D 

34-34 

F10.B5 

g1  P”  2P 

'A  -34. 

FlO 

k'P”-2!) 

■A  -34 

Flops 

<D>F;  •> 

%  -7A 

B5,K<s 

g’P°  3D 

34-34 

E20 

g* P"  3P 

34 ->A 

H20 

g*P°  3D 

'A  -34 

f;m 

S2P° • 2P 

34-34 

K20 

g* P°  3P 

'A  -  'A 

K20 

g*P° - 4P 

34-34 

f:2o 

g*P° - 3P 

'A  -34 

K20 

g*P° - 4F 

34 -’A 

F20 

4I) .  «p» 

34-34 

F10.B5 

4F  -  H5° 

34-34 

FlO 

4F-<G° 

34-34 

FlO 

4F  -  *G° 

34-34 

FlO 

4F  -  h;° 

34  --34 

FlO 

*<;  -  *n 

34  - '34 

KI0 

4F-4G° 

34-34 

FlO 

3I>  2F° 

34-34 

FlO 

3F  -  *G“ 

3*  -34 

FlO 

3I3  -  2F° 

34-34 

FlO 

2F  -  JG° 

34-34 

FlO 

3F  «G 

34-34 

FlO 

*F  -  nr 

34  -34 

FlO 

4D  -  «P” 

34  -34 

FlO 

h; - *f° 

34-34 

FlO 

4F-4n° 

34-34 

FlO 

2Q  _ 

34  -  34 

FlO 

7n-2F”  n 

34-34 

B5.K8 

2F  -  2D° 

34-34 

FlO 

C2P° - 2D 

34-34 

FI3.B5 

g2P°  -  2I> 

34  -34 

Fl3.FI  i 

g1 p°  -  2n 

■A  -34 

FI3.FII 

C2F  -  2P 

34  -  >A 

F 1 3 

S2P°  -  2P 

34-34 

Fl3.Fl  1 

C2P°  !P 

'A  -  'A 

FI3.FII 

C2P'  2P 

■A  -34 

FI3.B3 

k2p°-2s 

34  -  'A 

FI3.Fl  1 

g‘P  2S 

'A  -  '4  1 

FI3.H3I 

C2P  2D  •>  : 

34-54  i 

FII.WI4 

g2p°  „  20;  ; 

34  -  '12  ] 

F2.B5 

g2P°  -  2s 

A  -  'A  1 

F2 
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IRON  XI  (Fe  '**),  Z  =  26 
Ground  State  lss2s*2pc35  ?p4  3Pj  (16  electrons) 
Ionization  Potential  2  342  000  cm'1;  290.4  eV 


fitment 

Wavelength 

1  Meat  it  y 

Multiple! 

Configuration 

Tent* 

j  ■  j 

References 

Fe  XI 

?2.166 

3p4  •  3p3(3D°)4d 

*1)  -  ,F° 

2-3 

FlO 

Fe  XI 

72.310 

3p4  •  3p3t3D°)4d 

■D  -  ‘D° 

2-2 

FI0 

Fe  XI 

72.635 

3p4  -  3p3(4S°)4d 

g3P  -  3D° 

2-3 

FlO 

Fc  XI 

77.00 

40 

3p4  ■  3p3(4S’)4d 

!S  3D° 

? 

0-1 

F23.K8 

Fe  XI 

86.149 

10 

3p4  -  3p3(3D*)4s 

g3P-‘D" 

2-2 

FI9 

Fe  XI 

86.513 

100 

3p4-3pVP°)4s 

■D-'P° 

2-1 

f;i9 

Fe  XI 

86  772 

200 

3p4-3p3(3D*)4s 

g3P  -  3D° 

2-3 

KI9 

Fe  XI 

87  025 

120 

3p4  -  3p3(3D*)4s 

g3P  -  3D° 

2-2 

f;h 

Fe  XI 

87.995 

10 

3p4  -  3pa(aD°)4s 

g’P  -  3D° 

1-2 

KI9 

Fe  XI 

88.029 

10 

3p*  -  3p3(3D°)4s 

gaP  -  3D° 

1  - 1 

KI9 

Fe  XI 

8.3.167 

10 

3p4-3p3(3D°)4s 

g3P  3D’ 

0  l 

El» 

Fe  XI 

89.104 

200 

3p4-3p3(3D°)4s 

*U  -  'D 

2-2 

Hl9 

Fe  XI 

89.185 

100 

3p4  -  3p3(4S°)4s 

*3P  -  3s° 

2-1 

Kl9 

Fe  XI 

89  703 

10 

3p4  -  3p3(3D°)4s 

■D  -  3D° 

7 

2-3 

B5.K8 

Fe  XI 

89  771 

10 

3p4  -  3p3(3P”)4s 

■S  -  'P" 

0-1 

KI9 

Fc  XI 

90  170 

10 

3pat3D’)3d  -  3p3(3P°)4f 

3P°  -  Hi 

7 

2-3 

B5.KS 

Fe  XI 

90  205 

100 

3p4  -  3p3(4S°)4s 

g3P  -  3S° 

1  -1 

Kl9 

Fe  XI 

90.345 

10 

3p4  •  3p3(4S°)4s 

g’P  3S° 

0-1 

KI9 

Fe  XI 

91.394 

3p3(3D°)3d  -  .’p3(aD°)4f 

3F°  Ki 

2-3 

FlO 

Fe  XI 

91.4?2 

3pa(3D°)3d  -  3p3(3D°)4f 

3F" -  3G 

3-4 

FIC 

Fe  XI 

91 .63 

3p3(3D°)3d  -  3pa(3D°)4f 

3F°  -  Hi 

4-5 

FlO 

Fe  XI 

91.733 

3pa(4S°)3d  -  3p3(4S°)4f 

SD°  -  *F 

4-5 

FlO 

Fe  XI 

92.81 

3pa(aD°)3d  -  3p3(aD°)4f 

3G°  -  3H 

4  5 

FlO 

Fc  XI 

92.87 

3p3(aL)°)3d  -  3pa(aD°)4f 

Hj°  -  3H 

5-6 

FlO 

Fe  XI 

93  02 

3pa(3P°)3d-3p3(an4f 

3F°  Hi 

2-3 

FlO 

Fe  XI 

93.433 

3p3(3D°)3d-  3p3(3D°)4f 

'G°-  'H 

4-5 

FlO 

Fe  XI 

121.419 

3p3(4S°)  3d  -  3p3(4S°>4p 

SD°  3P 

4  3 

FlO 

Fe  XI 

121.747 

3pa(4St)3d  -  3p3(‘S°)4p 

3D° - ‘P 

3-2 

FlO 

Fe  XI 

123.49 

200 

3pa(aD°)3d  -  3p3(aD°)4p 

Ki°  3F 

5-4 

FlO,B5 

Fc  XI 

123  572 

3p3(3P',)3d-3p3(3n4p 

3F°  3l> 

3-2 

FlO 

Fc  XI 

123.822 

3p3(3D°)3d  -  3p3{*D°)4]. 

3G°-3F 

7 

3-2 

FlO 

Fe  XI 

124.725 

3p3(3D°)3d  -  3p3(3D°)4p 

■G°-‘F 

4-3 

FlO 

Fe  XI 

125.587 

10 

3p3(3D°)3d  -  3p3(3P°)4p 

’G"  -  3D 

7 

4-3 

B5.K8 

Fe  XI 

130.713 

10 

3p3(3D”)3d  -  3p3(3D°)4p 

3D° - *F 

7 

3-3 

B5.K8 

Fe  XI 

176.694 

40 

3p4  -  3p3(aP°)3d 

g3P-3P° 

7 

2-2 

B5.K8 

Fe  XI 

178.060 

400 

3p4  -  3p3(4S°)3d 

g3P-3D° 

2-2 

F2.B5 

Fe  XI 

179.762 

600 

3p4  -  3p?(3D°)3d 

•D  'F° 

2-3 

F2,Fll 

Fc  XI 

180.407 

700 

3p4-3p3(4S’)3d 

g3P  3D° 

2-3 

F2.FII 

Fe  XI 

180.600 

300 

3p4  -  3p3(4S°)3d 

g3P-3D° 

1  - 1 

F2.B5 

Fe  XI 

181.140 

400 

3p4-  3p3(4S°)3d 

g‘P  3D” 

0  1 

F2.B5 

Fe  XI 

182.173 

500 

3p4  -  3p3(4S°)3d 

g3P-  3D° 

1  -2 

F2.FII 

Fe  XI 

184  41 

3p4  -  3p3(aD°)3d 

■S - 'P° 

0-1 

F2 

Fc  XI 

184.800 

600 

3p4  -  3p3(aD°)3d 

>D  -  '0° 

2-2 

F2.FII 

Fc  XI 

188  305 

too 

3p4  -  3p3(aD°)3d 

g’p.Sp- 

2-2 

F2,Fll 

Fc  XI 

192.819 

250 

3p4  -  3p3(3D°)3d 

g’P-’P" 

1-2 

F2.B5 

Fc  XI 

193.46 

200 

3p4  -  3pa(aD°)3d 

g3P-3P° 

? 

0  1 

F3l.Zl.K8 

Fc  XI 

202.67 

3p4  -  3p3(aD°)3d 

'D  -  3P° 

2-1 

F7 

Fc  XI 

202.723 

30 

3p4  -  3p3(3D°)3d 

>D  -  3P“ 

? 

2-2 

B5.K8 

Fe  XI 

308.61 

3sa3p4  -  3s3ps 

'D-'P° 

2-1 

F2 

Fc  XI 

341.115 

10 

3sa3p4  •  3s  3p5 

g3P-3P” 

2-1 

F2 

Fc  XI 

348.97 

3sa  3p4  -  3s  3p5 

g3P-3P° 

1  -0 

F2 

Fe  XI 

352.680 

30 

3s3  3p4  7-3ps 

g’P  -  3P° 

2-2 

F2.DS 

Fe  XI 

356  55 

3sa3p4-  3s  3p5 

gsp.sp- 

1  -1 

F2 

Fc  XI 

358.64 

3s3  3p4  -  3s  3p5 

gsp.’p” 

0-1 

F2 

Fc  XI 

369.23 

3sa3p4-3s3p5 

g3p-3p° 

1-2 

F2 

Fe  XI? 

1445.89 

40 

B35 

Fc  XI 

1467.4 

f 

3p4  3p4 

g’P-'S 

1  -0 

S28 

473 


Fc  XII 


IRON  XII  (Fen+),  Z  =  26 
Ground  State  ls*2sJ?p#3sJ3ps  4S»*  (15  electrons) 
Ionization  Potential  [2  646  000]  cm'1;  [328]  eV 


Fc  XII 


Clement 

Wavelength 

Intensity 

Muitiplet 

T  onflfurmijon 

Tenn 

j-j 

References 

Fe  XII 

63.56 

60 

3p3  -  3p*4d 

3D*  -  -1 

? 

F23.KI 

Fe  XII 

65.63 

40 

3p3  ■  3p3(3P)4d 

jf4S*  -  4F 

7 

*  -9i 

F23.K* 

Fe  XII 

65.805 

3p3-3p3(‘D)4d 

3D’  -  3P 

* 

FlO 

Fe  XII 

65.905 

?.p*-3p*(*P)4d 

**$' ■ 4P 

Hx-Hx 

FI0 

Fe  XII 

65.98 

60 

3p3  -  3p3(-'P)4d 

g*S’ - 3F 

? 

F23.K* 

Fe  XII 

66.047 

10 

3p*-3pVP)4d 

?4S*-4I 

F10.B5 

Fe  XII 

66.225 

3p*-3p*(1D)4d 

3o*-3r 

FlO 

Fe  XII 

66.297 

40 

3p3-3p3(3P)4d 

g*  S-V 

F10.F23 

Fe  XII 

66.43 

3p*  -  3p‘('D)4d 

3D"  -  *D 

FlO 

Fe  XII 

66.526 

3p*  -  3p3('D)4d 

»D* - 3F 

FlO 

Fe  XII 

66.960 

3p3  -  3p3(3P)4d 

3D"  -  3D 

%  % 

FlO 

Fe  XII 

67.164 

3p3  -  3p* (*P)4<t 

»D-  -  'D 

%  % 

FlO 

Fe  XII 

67.291 

3p*  -  3p*(*P)-6d 

JD--4D 

•h-Vx 

FlO 

Fe  XII 

67.702 

3p‘-3p3(3P)4d 

3D°  -  3F 

FlO 

l  e  XII 

67.78 

20 

3p3-3p3(3P)4d 

»D°  -  «P 

7 

F23.K8 

Fe  XII 

67.821 

3p*  -  3p*(*P)4d 

*D°  -  3F 

FlO 

Fe  XII 

67.972 

3p*  -  3p3('D)4d 

jp» .  »d 

FiO 

Fe  XII 

68.382 

3p*  -  3p3(3P)4d 

3P*-3D 

%  -Hx 

FlO 

Fe  XII 

69.60 

100 

3p3  -  3p3(3P)4d 

3P”-4P 

? 

F23.KS 

Fe  XII 

70.01 

60 

3p3  -  3p3(3P)4d 

sp» - <p 

7 

tx  -tx 

F23.K8 

Fe  XII 

77.58 

60 

3p3  -  3p*f1D)4s 

g4S’  -  3D 

? 

F23.K8 

Fe  XII 

79.488 

30 

3p3  -  3p*  (*P)4s 

g4S° - 4P 

F10.B5 

Fe  XII 

80.022 

15 

3p3  -  3p3(3P)4s 

g< s  -4P 

F10.B5 

Fe  XII 

80.160 

3p1-3o,('D)4s 

3D°  -  3D 

FlO 

Fe  XII 

80.23 

24 

3p*  -  3p*('D)4s 

3D°  -  3D 

? 

F23.K8 

Fe  XII 

80.55 

35 

3p3  -  3p*  (*P)4s 

g*S°  -  4P 

fx-vx 

F10.B5 

Fe  XII 

81.651 

80 

3p‘-3p3(3P)4s 

3D°  -  3P 

FlO.Zl 

Fe  XII 

81.943 

93 

3p»-3p3(3P)4s 

3D°  -  *P 

FlO.Zl 

Fe  XII 

82.226 

3p3-3p3(*P)4s 

3D°  -  *P 

FlO 

Fe  XII 

82  744 

3p*  -  3p*(‘D)4s 

sp».sD 

FlO 

Fe  XII 

82.837 

35 

3p3-  3p3('D)4s 

sp°.«D 

F10.F23 

Fe  XII 

84.491 

25 

3p*(3P)3d  -  3p*(3P)4f 

4F-  4G° 

F10.B5 

Fe  XII 

84.768 

3p*(*P)3d  -  3p*(*P)4f 

4D  -  4F° 

%  •n 

FlO 

Fe  XII 

85.14 

3p3(*D)3d  -  3p3(‘D)4f 

^-‘H0 

FlO 

Fe  XII 

85.477 

30 

3p3('D)3d  -  3p*('D)4f 

*G  -  3H° 

*  -■% 

F10.B5 

Fe  XII 

85.669 

3p*('S)3d  -  3p*('S)4f 

3D  -  3F° 

%  -% 

FlO 

Fe  XII 

108.440 

3p*(*P)3d  -  3p3(3P)4p 

4F  -  4D“ 

FlO 

Fe  XII 

108.605 

3p3(3P)3d-3p3(3P)4p 

4F  -  4D° 

% 

FlO 

Fe  XII 

108.862 

3p*(*P)3d  -  3p3(3P)4p 

4F  -  4D° 

•k-% 

FlO 

Fe  XII 

109.015 

3p*(*P)3d  -  3p3(3P)4p 

4D  -  4PC 

FlO 

Fe  XI I 

109.509 

3p3(lD)3d  -  3p3(‘D)4p 

»F  *D° 

Vi-* 

FlO 

Fe  XII 

109.712 

3p3(3Pj3d  -  3p3(3P)4p 

*V  -  3D° 

"6 

FlO 

Fe  XII 

110.591 

3p3(‘D)3d  -  3p,(1D)4p 

Hi  -  3F° 

FlO 

Fe  XII 

110.732 

3p3(‘D)3d  -  3p*(lD)4p 

Hi  -  *F° 

%  -% 

FIO 

Fe  XII 

123.822 

3p33d-3p3(3P)4p 

3D  -  3D° 

? 

‘h-‘h 

F10.K8 

Fe  XII 

186.885 

60 

3p3  -  3p3(‘D)3d 

3D°  -  3F 

*  -% 

F2.B5 

Fe  XII 

188.219 

70 

3p*  -  3p*(*P)3d 

3P°  -  3D 

Vx-Vx 

F2.B5 

Fe  XII 

191.051 

20 

3p*  -  3p*(*P)3d 

3P°  -  3D 

F2.B5 

Fe  XII 

192.402 

70 

3p3  -  3pa  (*P)3d 

?4S° - 4P 

*!x-Vx 

F2.B5 

Fe  XII 

193.517 

80 

3p3  -  3p*(3P)3d 

?4S°-4P 

3h-% 

F2.B5 

Fe  XII 

195.127 

90 

3p3-3p3(3P)3d 

g* s -4p 

% 

F2.B5 

Fe  XII 

196.649 

50 

3p3  3p3('D)3d 

3D° -  3D 

12  B5 

Fe  XII 

198.58 

3p3  3p3(*D)3d 

*P° . *P 

F2 

Fe  XII 

201.134 

70b 

3p3  -  3p3('D)3d 

*P°  *  *P 

F2.B5 

Fe  XII 

201.745 

30 

3p3  -  3p3('D)3d 

*P° - *P 

Vx-Vx 

F2.B3 

Fe  XII 

211.749 

30 

3p3  -  3p*(*P)3d 

3D°  -  3P 

*h-yx 

F2.B5 

Fe  XII 

214.415 

20 

3p*  -  3p*(*P)3d 

3D°  -  4P 

7 

B5.K8 

Fe  XII 

217.283 

30 

3p3  -  3p3(3P)3d 

»D”  -  3P 

F2.B5 

Fe  XII 

219.453 

40 

3p3  •  3p3(3P)3d 

»D°  -  *P 

‘h  -% 

F2.B5 

Fe  XII 

283.64 

3sa3p* -  3s 3p4 

3D°  •  3P 

%  -  Hx 

F2 

474 


Wavelength  Ir'ensity  Multiple! 


Fe  XII 

290  997 

3-23p3-3s3p4 

Fe  XII 

335.06 

3s23p3  -  3s3p4 

Fe  XII 

338  27 

3s23p3-3s3p4 

Fc  XII 

346.859 

20 

3s23p3  -  3s3p4 

Fe  XII 

352  115 

30 

3s23p3  -  3s3p4 

Fe  XII 

364.477 

4* 

3s2 3p3  -  3s  3f.4 

Fe  XII 

382  83 

3s2 3p3  -  3s 3p4 

Fe  XII 

1242  15 

25t 

3p3-3p3 

Fc  XII 

1349.57 

j 

30f 

3P3 • 3p2 

Conf  juration 


*1)'  -  2P 
2D°  -  2D 
2D° - 2D 

g*S“-4p 

*4S“-4P 

?‘S"-4P 
2P“  -  2D 
g*S°  -  2P” 
tf4S“  -  2P" 


%  -*  |  F2.B5 
F2 

%  I  Bas 
%  -Fi  BJ5 


IRON  XIII  (Fei?+),  Z  =  26 
Ground  State  ls22s22p63s23p2  3P0  (14  electrons) 
Ionization  Potential  [2  903  700]  cm'1;  [360]  eV 


Intensity  Multiple! 


Configuration 


3p2 - 3p4d 
3p2  -  3p4d 


J  •  J  References 


3p2 - 3p4d 

3p2  -  3p4d 

1 

1 

3p2  -  3p4d 
s3p3  -  3s23p4f 

3p2 - 3p4s 

3p2  -  3p4s 

3p2 - 3p4s 

3p2 - 3p4s 

3 p 3d  -  3p4f 
3p3d  -  3p4t 
3p3d  -  3P4f 
3p3d  -  3p4f 
3p3d - 3p4p 

3p3d  3p<V 
3p3d  -  3p4p 
3p3o  -  3p4p 
3p3d  -  3p4p 
3p2 - 3p3d 

3p2  -  3p3d 
3p2 - 3p3d 
3P2 - 3p3d 
3p2  -  3p3d 
3p2 - 3p3d 

3p2 - 3p3d 
3p2 - 3p3d 
3p2  -  3p3d 
3p2  -  3p3d 
3p2  -  3p3d 

3p2  •  3p3d 
3p2- v3d 
3p2 - 3p3d 
3p2  -  3p3d 
3s*3p2  -  3s  3p: 


gap  .  ap° 
*3P  -  3Ii" 


gap .  a|)» 
*3P  3D° 

gap  aD° 


gap .  ap” 

gap  ap° 
gap.ap- 

■D  -  *P° 
3F”  -  a(; 

4F”  -  h; 
3F° - ’G 
2D° -  3F 
,F°-,G 
3F°  -  3I) 

>D"-’P 
3F° - 3D 
3F°  -  3D 
■F° - ’D 
'D  -  ’P° 

1 D  - 1  F° 
g3p .  aD» 

g3P  -  3D° 

g3P-3ir 

g’p.sp- 


FlO 

3  0-1  FI0.K8 

FIO.F23 
?  0-1  FI0.K8 


2-1 

2-2 

2-3 


2-2  F2.8S 


Fe  XIII 


Fc  XtV 


IRON  XIV  (Fcl3+),  Z  =  26 
Ground  State  ls’2s’2p«3s*3p  ’P?/2  (13  electrons) 
Ionization  Potential  [3  153  ^OO)  cm  *;  [391]  eV 


F^iiieei 

He  XIV 
He  XIV 
He  XIV 
He  XIV 
He  XIV 

Fe  XIV 
He  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 

Fe  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 

Fe  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 

Fe  XIV 
Fc  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 

Fe  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 

Fe  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 
Fe  XIV 


Wavelength 

18  963 
59  579 
67.21 
69.176 
69.386 

69  66/, 
70.251 
70.513 
71.377 
71.87 

72.7% 
72.95 
73.08 
76.022 
76  u: 

91  .COS 
91 .2/3 

191 .20 
211.32 
216.95 

218.21 
219.13 
220  09 
241.739 
252.190 

257.785 

2'.y>  79s> 

270.512 
274.22 
".80.69 

288.45 
289.17 
334.15 
353.84 
356.60 


Intensity 

200 
300 
60 


10 

8 


20 

T.iO 

80 


60 

60 

60 

40 

SC- 

60 

50 

60 


30 


Mul'ipkt 


Configuration 


3p  -  4d 
3p  -  4d 

3s  3p*  -  3s3p4s 
3s 3p*  -  3s3p4s 
3s  3p*  -  3s3p4s 

3s  3p’ -  3s3p4s 
3s  3p*  -  3s3p4s 
3p  -  4s 

3s  3p*  -  3s3p4s 
3s3p* -  3s3p4s 

3s3p3<i  -  3s3p4f 
3s3p3d  -  3s3p4f 
3s3p3d  -  3s3p4f 
3d  -  4f 
3d  4f 

3d  -  4p 
3d  -  4p 

3s3ps-  3s  3p3d 
3p  -  3d 

3s  3p*-  3s3p3t 

3s  3p*  3s3p3d 
3p  -  3d 
3p  -  3d 
3s  3p»  -  3p3 
3s*3p-  3s  3p’ 

3s’3p-3s3p* 
3s’3p-3s3p* 
3s’3p  ■  3s  3p’ 

3s* 3p  -  3s  3p* 
3s3p*-3p» 

3s3p*  3ps 
3s*  3p  -  3s  3p* 
3s’3p3s3p’ 

3s*  3p-  3s  3p’ 

3s’ 3p  -  3j3r- 


Term 

S’P"  ’D 
tf’P”-’D 
*D  4P" 
*P  -  *P° 

.p  .pr 

*P..P° 

4P-4P” 

g’P”-’S 

»n  -  »p° 

»p..p" 

4F° -  4G 
4F°  -  *G 
4F° - *G 
’D  -  *F 
*D  -  *F‘ 

’D  -  >P' 

ap .  atv 


’D 

f*P’ 


4P  4U° 

'‘P  -  4D° 

r’P-’D 
s’P” - *D 
»D  4S“ 
g*P°  -  *P 

s’P” - *P 
g* P’-’P 
*’P°  *P 
s’P'-’S 
4P-4S° 

4P  -  4S° 
*’P0  ‘S 
*’P  - ’D 
g*P° - »D 
g*r  ■  »d 


HP 

Reference* 

T 

% 

EI8 

35-55 

F:i8 

7 

1  55-35 

F23.K8 

35-35 

FlO 

Mi  -35 

F10 

55  -55 

FlO 

55-35 

F:o 

35 -Mi 

FlO 

55-35 

FI0.B5 

7 

M.-55 

F23.K8 

35  -M6 

FlO 

55-35 

FlO 

35-35 

FlO 

35-55 

FI0.B5 

55-35 

FlO 

55-35 

FlO.BS 

35-35 

FlO 

7 

55-35 

E3I.K8 

■v-% 

FI7.B5 

55-59 

F7 

55  -  35 

F7 

[55-55 

FI7.B5 

55-55 

FI7.B5 

7 

55-55 

B5.K8 

55-55 

F2.B5 

55  -M, 

F2.B5 

55-55 

F2,B5 

35-35 

F2.B5 

55  -  Mi 

F7.B5 

56-55 

F7 

55-55 

F7 

55  -  35 

F7 

55-55 

F7 

55-55 

F7.B5 

_JL 

55-55 

F7 
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Fe  XV 


Fe  XVI 


Fe  XVI 


IRON  XVI  (Fe“*)f  Z  =  26 
Ground  State  ls*2s*2p«3s  *S,.,  (11  electrons) 
onization  Potential  3  947  840  cm  •;  489.5  eV 


Fitment 

Wavelength 

l  ten*;- 

Fc  XVI 

1 7  207 

20  A 

Fe  XVI 

17  500 

4i-  A 

Fc  xv: 

27  88 

Fc  XVI 

’8  67 

j 

Fc  XVI 

29  V3 

Fc  XVI 

30  10 

1 

Fc  XVI 

30  33 

Fc  XVI 

3l  tk. 

3 

Fc  XVI 

31  242 

20 

Fe  XVI 

|  32  166 

10 

Fc  XVI 

32  197 

i 

6 

Fc  XVI 

32  433 

10 

Fc  XVI 

32  6<2 

35 

Fc  XVI 

32.84 

Fe  XVI 

33  04 

Fc  XVI 

34  21 

Fc  XVI 

34  857 

20 

Fc  XVI 

35  106 

60 

1 

Fc  XVI 

35  333 

Fc  XVI 

35  368 

I 

Fc  XVI 

35  7| 

Fc  XVI 

36  01 

Fc  XVI 

36  749 

60 

Fc  XVI 

36  803 

20 

Fc  XVI 

37  096 

6 

Fe  XVI 

37  138 

10 

Fc  XVI 

39.827 

Fe  XVI 

40  153 

Fe  XVI 

4aJ  1v3 

10 

Fe  XVI 

40  245 

.0 

Fc  XVI 

41  17 

1 

Fe  XVI 

41  91 

Fc  XVI 

42  30 

Fe  XVI 

46  661 

Fc  XVI 

46  718 

Fc  XVI 

48  97 

Fe  XVI 

50  350 

Fc  XVI 

50  555 

Fe  XVI 

54.142 

Fe  XVI 

54.728 

Fe  XVI 

54  769 

Fe  XVI 

62.879 

20 

Fe  XVI 

63  719 

30 

Fc  XVI 

66  263 

20 

Fe  XVI 

66  368 

30 

Fc  XVI 

76.502 

30b 

Fe  XVI 

76.7% 

Fe  XVI 

165.656 

20 

Fe  XVI 

171  66 

300 

Fe  XVI 

251  058 

20 

Fe  XVI 

262  %7 

60 

Fc  XVI 

265 .007 

3 

Fc  XVI 

335  407 

6 

Fc  XVI 

360  798 

3 

| 

>p  -  6s 
3p  -  64 
3*  -  5p 
3s  -  5p 
3d  7f 


*s 

Si  -  Si 

1 

1  FI4 

*p  -*s 

!  Si  -  Si 

FI4 

8’S  *P 

9.  -Si  j 

F33 

8‘S  »P 

Si  -  v,  1 

F33 

JD  -  *F° 

Si  -Si  i 

F33 

3d  -7f 
3p  -  5d 
3p  -  5d 
3d  •  6f 
3d  6f 


*D  -  *F° 
*P" .  »n 
*P“  *D 
*D  *F 
*1)  »F 


Si  -  Si 
Si -Si 
Si  -Si 
Si  -Si 
Si  -  Si 


fjj 
EI6 
E 16 
F33 
FJJ 


3d  6p 
3p  -  5s 
3p  -  5s 
3d  5f 
3d  5f 


*1)  *P" 
*P  *S 
»P"  *S 
*D  *F" 
»D  *F° 


Si  Si 

V.  -  Si 
Si  -  11 

*•  S, 


F14 

Fl4 

FM 

El6 

Elf. 


3d  -  5p 
3«  -  4p 
3s  -  4'p 
3p  -  4d 
3p  -  4d 

3p  -  4d 
3p  -  4s 
3p 

3d  -4f 
3d  -  4f 


*D  - 1 
r’s  -  ip° 

<r*s  ip” 

ip  *D 
ip"  *D 


Si  -  Si 
I  Si  -Si 
I  Si  -  Si 


FU 
Fl6 
F.  16 
EI6 
F.l* 


*F” - *D 
ip” - »S 
»P° - «S 
*D  »F° 
iD  *F" 


Si  -Si 
Si  -  Si 
Si  -  Si 
Si  -S 
Si  -  Si 


El6 

EI6.B5 

EI6.B5 

E16.B5 

EI6.B5 


3d  -  4p 
3d  -  4p 
5p  -  7s 
5d-7f 
3p  -  3d 


iD  -  *P 
*D  ip" 
ip"  is 
»D  iF" 
ip*  »D 


Si  Si 
Si  -  Si 
?  Si  -  Si 
?  Si  Si 
Si  -Si 


F10.B5 

F!0 

B5.KS 

FII.K8 

rj3 


3p  -  3d 
3p-3d 
3s  -  3p 
3s  -  3p 


iP"  -  ’D 
»P° - »D 
y5S  *P" 
S*S  -  «P“ 


Si- Si 
Si  -  Si 
Si  -Si 
Si  -  u. 


F33 

F33 

F33 

F33 


j 
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i 

i 

1 


- 


Fv  XVII 


Fe  XVIII 


IRON  XVII  (Fe18+),  Z  -  26 
Ground  State  ls*2s*2p8  «S0  (10  electrons) 
Ionization  Potential  10  211  700  cm1;  3266.1  eV 


IRON  XVIII  (Fe17*),  Z  =  26 


Ground  State  is22s22p5  *PS,2  (9  electrons) 
Ionization  Potential  [’0  913  000]  cm'1;  [1353]  eV 


Elcmeot 

Wavelength 

Intensity 

Multiple! 

c< 

Fe  XVIII 

11.021 

20 

Fe  XVIII 

11.280 

20 

Fe  XVIII 

II  318 

30 

Fe  XVIII 

11.440 

40 

Fe  XVIII 

11.571 

20 

Fe  XVIII? 

11.637 

10 

Fe  XVIII 

11.730 

10 

Fe  XVIII 

13.934 

20 

Fe  XVIII 

14.031 

10 

Fe  XVIII 

14.129 

30 

1 

Fe  XVIII 

14.207 

70 

Fe  yvm 

14.260 

30 

Fe  X  /III 

14.351 

40 

Fe  XVIII 

14,373 

50 

Fe  XVIII 

14.422 

20 

1 

Fe  XVIII 

14.453 

10 

1 

Fe  XVIII 

14.481 

0  i 

Fc  XVIII 

14.535 

40 

2 

Fe  XVIII 

14.549 

40 

7 

Fe  XV1I1 

14.580 

40 

2 

Fe  XVIII 

14.669 

30  | 

Ft  XVIII 

14.703 

30 

Fe  XVIII 

14.770 

10 

2 

Fc  XVIII 

14.80. 

10 

Fe  XVIII 

15.260 

100 

2] 

Configuration 


2p‘ -  2p«(>S)4d 
2p‘-2p«(>D)4d 
2p‘-2p«(»P)4d 
2pi-2p«(*P)4d 
2ps  -  2p4{JP)4d 


2ps  -  2p4('S)4s 
2ps  -  2p4('S)3d 
2p‘-2p«('S)3d 
2p*  -  2p4(‘S)3d 

2ps  -  2p4('D)3d 
7p5  -  2p4(‘D)3d 
2ps  -  2p4(‘D)3d 
Ps  -  2p4(3P)3d 
p5  -  2p4(‘D)3d 


■  2p<(’P)3d 


•  2p4(*P)3j 


-  2p4(JP)3d 


Term 

J-J 

References 

g1  P"->D 

S3I 

g*P° - SD 

Mi-% 

S3I 

?’P° - *D 

%  -% 

S31 

g1 P0,P 

S3 1 

8* P°  *P 

S3I 

S3 1 

g* po,s 

%->4 

S3 1 

j?’P°  -  JD 

C9.CI0 

ff*P0-5D 

% 

S3I 

g*V°  SD 

S3I 

^p-.Jp 

S3I 

ff’P'-’P 

%-M. 

S31 

«*?°  -  *S 

C9.C10 

«lP°-*D 

%  -  % 

S3I 

*=P0 - SD 

S3 1 

SlP-JD 

% 

C9.C10 

g* P° - JP 

S31 

g* P°-*S 

Mi  -Mi 

C9.CI0 

g* P°  -  *P 

%-Mi 

C9.CI0 

8JP°  -  "D 

%  -3A 

C9.S3I 

8*P° - 2D 

% 

C9.CI0 

g* P° - lP 

V. 

C’y.CiO 

g1 P°-lP 

-'A 

C9.CI0 

SJP°  -  "D 

Mi  -% 

C9.C10 

**P°-JS  ? 

Mi 

C9.K8 
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1 


Fe  XYIil 


Fc  XIX 


Element 

Wavelength 

Intensity 

Muhiplet 

Configuration 

T«iTO 

J  J 

References 

Fe  XVIII 

15.567 

10 

2p»-2p4(1D)3s 

g4P*  -  *D 

55  -Hi 

C9.CI0 

Fe  XVIII 

15.624 

60 

2p‘-2p4('D)3s 

g*P*  -  JD 

% 

C9.CI0 

Fe  XVIII 

15.764 

20 

2p*  -  2p4(3P)3s 

**P*-*P 

Hi  Hi 

C8,Cl0 

Fe  XVIII 

15.828 

80 

2p*  -  2p4(*D)3s 

«’P*  -  »D 

Hi  -  Hi 

C9CI0 

Fe  XVIII 

15.869 

80 

2p*  -  2p4(3P)3s 

«*P*-*P 

Hi-Hi 

C9.CI0 

Fe  XVIII 

15.979 

0 

2p*  -  2p4(3P)3s 

g*P* - ‘P 

Hi-H, 

S31 

Fe  XVIII 

16.004 

80 

2p‘-2p4(‘P)?.s 

**P*-*P 

Hi-Hi 

C9.CI0 

Fe  XVIII 

16.024 

50 

2r‘-2p4(!P)3s 

««P*-4P 

Hi-H, 

C9.CI0 

Fc  XVIII 

16.074 

50 

2p*  -  2p4(3P>3s 

g2P°-4P 

H,-\ 

C9.CI0 

Fe  XVIII 

16.164 

40 

2s  2p*  -  2s  2ps(-i»’“)3s 

«S-»p" 

Hi -Hi 

C9.U0 

F:  XVIII 

16.236 

20 

2p‘  -  2p4(3P)3s 

«*P°-4P  ? 

Hi  -  ‘A 

C9.K8 

Fc  XVIII 

16.270 

10 

2p‘-2p4(3P)3s 

g«p*.4p 

Hi-H, 

C9.CI0 

Fe  XVIII 

93.94 

400 

2s*  2p*  -  2s  2p* 

*‘P“  *s 

Hi- Hi 

B 12 

Fe  XVIII 

103.96 

200 

2s*2p*-2s2p* 

g2P°-*S 

Hi-'/, 

BI2 

Fe  XVIII 

145.650 

10 

2s*2p4(*S)3s  -  2s2ps(3P°)3s 

2S  -  *P°  9 

Hi-H, 

B5.X8 

IRON  XIX  (Fe18+),  Z  -  26 
Ground  State  is22s22p4  3P2  (8  electrons) 
Ionisation  Potential  [11  703  000]  cm'1;  j  1453]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

j  -  j 

References 

Fe  XIX 

12.990 

20 

2s2  2p4  -  2s2p43p 

■D  -  *F° 

2-3 

S3I 

Fe  XIX 

13.307 

20 

2p4-2p3(2P°)3d 

g3P-3P° 

7 

2-1 

C9.K8 

Fe  XIX 

13.322 

20 

2p4-2p3(2P°)3d 

*3P-3P“ 

2-2 

S3 1 

Fe  XIX 

1. 399 

50 

2p4  -  2p3(*D°)3d 

C3P-3P° 

7 

2-2 

C9.K8 

Fe  XIX 

13.464 

40 

2p4-  2p3(2D°)?d 

g3P-3D” 

7 

2-3 

C9.K3 

Fe  XIX 

13.497 

2p4  -  2p3(2P°)3d 

'D-3P° 

7 

2-2 

C9  Xi 

Fe  XIX 

13.518 

60 

2p4-  2p3(4S°)3d 

g3P-3D° 

7 

2-3 

C9.K8 

Fe  XIX 

13.547 

10 

2p4  -  2p’(2D°)3d 

g3P-3P° 

7 

0  1 

C9.K8 

Fe  XIX 

13.575 

20 

2p4  -  2p’(2D°)3d 

gOp.’p’ 

7 

1-2 

C9.K". 

Fe  XIX 

13.631 

10 

2p4  -  2p3(2D°)3d 

g3P  -3D° 

9 

1-2 

C9.K8 

Fe  XIX 

13.644 

20 

2p4  -  2p3(4S")3d 

g3P  -  3D° 

7 

0-1 

C9.K8 

Fe  XIX 

13.667 

30 

2p4  -  2p3(4S°)3d 

r3P-  3D° 

9 

1-2 

C9,K8 

Fc  XIX 

13.695 

20 

2p4  -  2p3(4S°)3d 

‘D  -  3D° 

7 

2-2 

C9,Ko 

Fe  XIX 

13.733 

20 

2p4  -  2p3(2P°;3d 

'S-3P° 

7 

0-  1 

C9,K8 

Fe  XIX 

14.927 

10 

2t>4  ■  2p3(2P°)3s 

^p.tp- 

? 

2-1 

C9.K8 

F:  XIX 

14.971 

10 

2p4  -  2p3(4S°)3s 

g3P-3S° 

7 

2-1 

C9.K8 

Fe  XIX 

15.069 

30 

2p4 -  2p3(2P°)3s 

g3P-3P° 

? 

2-2 

C9.K8 

Fe  XIX 

15.083 

20 

2p4  -  2p3(2D°)3s 

g3P-'P° 

7 

2-  1 

C9.K8 

Fe  XIX 

15. IIC 

20 

2p4  -  2p3(2D°)?s 

g3P-'P“ 

? 

2-1 

C9.K8 

Fe  XIX 

15.132 

0 

2p4  ■  2p3(4S°)3s 

g3P-3S° 

7 

0-1 

S31.K8 

Fc  XIX 

15.158 

10 

2p4  -  2p3(2P°)3s 

'D  -  :P“ 

7 

2-1 

C9.K8 

Fe  XIX 

15.173 

30 

2p4  -  2p3(4S°)3s 

g3P-3S° 

7 

1  -  1 

C9.K8 

Fe  XIX 

15.237 

30 

2p4  -  2p3(2P°)3s 

g3P  -  3P° 

0-1 

C9.K8 

Fe  XIX 

15  288 

20 

2p4  -  2p3(2D°)3s 

g’P-'P” 

7 

1  - 1 

C9,K8 

Fe  XIX 

15.306 

0 

2p4  -  2p3(2P°)3s 

■D  -  3P° 

9 

2-1 

S3-..K8 

Fr  XIX 

15.341 

10 

2p4  ■  2p3(2D°)3» 

■  D-  *p- 

9 

2  1 

C9.K8 

Fe  XIX 

15.361 

20 

2p4-  2p3(2D°)3s 

g3P-3P° 

7 

0-1 

C9.K8 

Fe  XIX 

15.413 

20 

2p4  -  2n3(2D°)3s 

'D-3P° 

7 

2  -  i 

C9.K8 

Fe  XIX 

15.453 

90 

2p4 - 2p33s 

tS .  ip° 

? 

0-1 

C9.K8 

Fc  XIX 

15.598 

2p4  -  2p3(2Pt)3s 

*S  -  3P° 

7 

0-  1 

C9.K8 

Fc  XIX 

90.0 

2sJ2p4  -  2s  2p5 

>D-'P° 

2-1 

F5 

Fe  XIX 

101.5 

2s2  2p4  -  2s  2p5 

g3P-3P° 

2-1 

F5 

Fe  XIX 

106.3 

2s22p4  -  2s2p5 

g3P  -  3P° 

1  -0 

F5 

Fe  XIX 

108.4 

2;"2p4  -  2s2p5 

g’P  •  3P° 

2-2 

F5 

Fc  XIX 

109.9 

2s2  2p4  -  2s  2p5 

g3P-3PJ 

0-1 

F5 

480 


Fc  XIX 


Fe  XXI 


Fe  XIX 
Fe  XIX 


Wavelength  Intensity  Multiplet 


Configuration 

Term 

J-J 

2*3?p4  -  2s  2p* 

2t32p4-2s2p‘ 

g3P  -  3P* 

.  ar* 

I  I 

1  -2 

IRON  XX  (Fc194),  Z  =  26 
Ground  State  ls22s22p3  4S?/2  (7  electrons) 
Ionization  Potential  {12  704  000)  cm'1;  [1575]  eV 


Wavelength  Intensity  Multiple! 


Fe  XX? 

10.571 

10 

Fe  XX 

12.741 

10 

Fe  XX? 

12.756 

10 

Fe  XX 

12.834 

30 

Fe  XX 

12.924 

10 

Fe  XX 

12.980 

10 

Fe  XX 

13.012 

20 

Fe  XX 

13.141 

20 

Fe  XX 

13.183 

20 

Fe  XX 

13.351 

30 

Fe  XX 

13.374 

30 

Fe  XX 

13.667 

30 

Fe  XX 

13.720 

10 

Fc  XX 

13.953 

30 

Fc  XX 

83.3 

Fe  XX 

93.8 

Fc  XX 

110.5 

Fe  XX 

112.25  ? 

Fe  XX 

112.99  ? 

Fc  XX 

113.5 

Fe  XX 

137.70  ? 

Configuration 


2p3-2p3(3P)3d 

2p3-2ps(3P)3d 
2p3  -  2p3(3P)3d 

2p3  -  2p*(3P)  3d 
2p3  -  2p*(3P)3d 
2p3  -  2p*(3P)3d 
2p3  -  2p*  (3P)3d 
2p3-2p»(3P)3d 

2p3-2p3(3P)3d 
2p3-2p3(3P)3s 
2p3  -  2p3(3P)3s 
2p3  -  2p*(3P)  3s 
2s32p3-2s2p4 

2s32p3-2s2p4 
2s32p3-2s2p4 
2s32p3-2s2p4 
2sJ2p3  -  2s  2p4 
2s3  2p3  -  2s  2p4 

2s27p3  -  2s2p4 


References 


S 
C 

s 

s 


?  3'-  ^  i  C9.K8 


*1)°  - 
3D°  - 
3P“  -  3S 


IRON  XXI  (Fezo+),  Z  =  26 
Ground  State  ls22s22p2  3P0  (6  electrons) 
ionization  Potential  {13  591  000]  cm  [1685]  eV 


Wavelength  T  Intensity  |  Multiplet 


Configura'.ion 


P  S  Cl  Ai  K  Ca 


481 


Fe  XXI 


Kkmtai  j  Wavelength 


Intensity  |  Multiple!  1 


Fe  XXI 
Fe  XXI 
Fe  XXI 
Fe  XXI 
Fe  XXI? 

Fe  XXI 
Fe  XXI 
Fe  XXI 
Fe  XXI 
Fe  XXI 

Fe  XXI 
Fe  XXI 
Fe  XXI 
Fe  XXI 
Fe  XXI 

Fe  XXI 
Fe  XXI 
Fe  XXI 
Fe  XXI 
Fe  XXI 

Fe  XXI 
Fe  XXI 
Fe  XXI 
Fe  XXI 


Configuration 


2p2  -  2p3d 
2p2-2p3d 
2p2-2p3d 
2p* - 2p3d 


2p2  -  2p3d 
2p*  -  2p3d 
2p* - 2p3d 

2p* - 2p3s 


2p* -2p3s 


Fe  XXII 


I  -  J  |  Reference* 


g* P  -  *D° 

? 

g*  P  -  3D° 

7 

*D  -  3D° 

7 

>S  -  3P“ 

7 

*5P .  ip° 

*3P  -  3P° 

7 

C9,K8 

S31.K8 

C9.K8 

C9,K8 

C9.K8 


1- 2  |K8 
K8 

2- 1  |K8 
K8 


Fe  XXII 
Fe  XXII 
Fe  XXII 
Fe  XXII 
Fe  XXII 

Fe  XXII 
Fe  XXII 
Fe  XXII 
Fe  XXII 
Fe  XX" 

Fe  XXII 
Fe  XXII 
Fe  XXII 
Fe  XXII 
Fe  XXII 

Fe  XXII 
Fe  XXII 
Fe  XXII? 
Fe  XXII 
Fe  XXII 

Fe  XXII 
Fe  XXII 
Fe  XXII 
Fe  XXII 
Fe  XXII 


IRON  XXII  (Fe2I+),  Z  =  26 
Ground  State  ls22s22p  *P[/2  (J  electrons) 
Ionization  Potential  [14  470  000]  cm  J;  [1794]  »v 

1  Muhipi«vr^=====^^=====^- 


2s 2p2-  2s2 4p 
2s2p2 - 2s24p 
2s 2p2 - 2s24p 

2s 2p2- 2s24p 
2s  2p2  -  2s24p 
2p3 - 2s24s 
2p2 - 2s24d 
2p’-2s24d 

2ps- 2s24d 
2pJ  -  2s24d 
2p3- 2s24s 
2p  -  3d 
2p  -  3d 


2p-3s 

2s 2p2- 2ss3p 

2s 2p2 - 2s23p 
2s 2p2 - 2s23p 
2ps -  2s2 3d 
2p2 - 2s*3d 
2p2-2s23d 


S2P°  -  2D 
g* P° - 2D 


■I  - 1  |  References 


|P31,K8 
.K8 
K8 

lk-'k  I  S31  ,K8 
■A  -%  S31.K8 


»  -  %  i  C9,K8 


?  *4  -  Va 


S31.K8 


Fe  XXII 


Fe  XXIV 


hkmenl 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

j  -  j 

References 

Fe  XXII 

13  780 

0 

2p*-2s*3d 

»D“  -  n 

9 

Fe  XXII 

14.053 

0 

2p* - 2s’3d 

*P" .  «D 

? 

Vi  -Vi 

Fe  XXII 

14.160 

20 

2p*  -  2s*  3d 

*P*  -  *D 

7 

Vi -Vi 

Fe  XXII 

14.711 

0 

2p* - 2s’3s 

'P° .  »s 

7 

Vi  -  Vi 

S3I.K8 

Fe  XXII 

14.857 

0 

2p*  -  2s* 3s 

*P°  -  *s 

? 

Vi  -  Vi 

S31.K8 

Fe  XX  i! 

<25.47  ? 

2s*2p  -  2s  2p* 

«*f-*s 

Vi  -Vi 

K8 

Fe  XXII 

147.14  •> 

2s*  2p  -  2s  2p* 

g*P° - *s 

Vi  -  Vi 

K8 

IRON  XXIII  (Fe**),  Z  =  26 
Ground  State  lss23?  :S.  t4  electrons) 
Ionization  Potential  [15  648  X)0]  cm-1;  [1940]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J-J 

References 

Fe  XXIII 

7.52 

? 

2s*-  2s 5p 

g'S-3P° 

0-1 

K8 

Fe  XXIII 

8.307 

2s*  -  2s  4p 

g'S  -  'P° 

0-1 

D7 

Fe  XXIII 

8.38 

? 

2s*  -  2s  4p 

g'S  *P” 

0-1 

K8 

Fe  XXIII 

10.685 

2s*-2p3s 

g'S  - >P°  ? 

0-1 

C8.K8 

Fe  XXIII 

11.164 

10 

2s*-  2s 3p 

g'S  -  *P°  7 

0-1 

C9.K8 

Fe  XXIII 

148.85 

9 

2s*  2s  2p 

g‘  S-'P" 

0-1 

K8 

Fe  XXIII 

284.41 

7 

2s*-  2s 2p 

K>S-*P“ 

.. 

0-1 

L . J 

K8 

IRON  XXIV  (Fc23+),  Z  =  26 
Ground  State  isz2s  2S1/2  (3  electrons) 
Ionization  Potential  [16  494  000]  cm  [2045]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J-J 

References 

Fe  XXIV 

1.362 

ls*2s  -  Is2s2p 

g' S  -  *P° 

'h  -  Vi 

D6 

Fe  XXIV 

1  874 

Is*2s-ls2s2p 

g*S  -  "P" 

Vs -Vi 

D6 

Fe  XXIV 

7.233 

2s  -  5p 

g'S  -  *P 

Vi  -Vi 

D6,M6 

Fe  XXIV 

7.990 

2s  -  4p 

g'S  -  'r 

Vi -Vi 

D7 

Fe  XXIV 

8.233 

2p  •  4d 

*P° - *D 

Vi  -  Vi 

D7 

Fe  XXIV 

8.290 

2p  -  4s 

*F“  -  *S 

‘7  Vt 

D7 

Fe  XXIV 

8.317 

2p  -  4d 

ip-  .  SI  . 

1)7 

Fe  XXIV 

8.378 

2p  -  4s 

*r  -  2s 

D7 

Fe  XXIV 

10.658 

10 

2s  -  3p 

g'S-'P 

■h  Vi 

C9.F25 

Fe  XXIV 

11.026 

40 

2p  -  3d 

*p° .  *n 

Vi  -  '.S 

C9.F25 

Fe  XXIV 

11.129 

40 

2p  -  3d 

*P°  -  *D 

Vi  -Vi 

C9,F25 

Fe  XXIV 

11.250 

60 

2p  -  3s 

"P° - *S 

Vi  -  9s 

C9.F25 

Fe  XXIV 

11  419 

30 

2p  -  3s 

*P°  -  *s 

Vi  -  Vi 

C9,F25 

Fc  XXIV 

184.63 

P 

2s  -  2p 

g'S  -  *P° 

Vi  -Vi 

K8 

Fe  XXIV 

245.00 

P 

2s  -  2p 

g'S  -  *P“ 

Vi  -  'h 

K8 

483 


Fc  XXV 


Fe  XXVI 


Fe  XXVI 


1.79 


Is  -  2p 


S*S  -  »P“ 


nnnnn  nnnnn  nnnnn  nnnnn  nnnnn  nnnnn  nnnnn  nnnnn  onnnn  nnnnn  nnnnn 


Co  I 


1926.  iC 

1929.34 

1930.90 

1931.00 

1931.89 

1933.03 

1934.34 


%  -  %  K25 


Co  I 


Co  1 


tie  meat 

Wivcleagtb 

Intensity 

Muhipkt 

— 

ConfifursUoD 

Term 

BO 

References 

Co  I 

1935.4* 

0 

3d’4»3  - 

ga4F  -  u3D° 

%  -39 

R25 

Co  I 

1936.58 

300 

98 

34* (a3 F) 4s  - 

b‘F  -  28*  ? 

39-39 

R25 

Co  I 

1938.94 

100 

R25 

Co  I 

1939.75 

30 

R25 

Co  1 

1940.16 

150 

95 

3<!*(a3F)4s  - 

b4F  -  v4F'°  ? 

%  -39 

R25 

Co  I 

1943.64 

120 

97 

3d*(a3F)4s  - 

b4F -  26” 

39  -39 

R25 

Co  I 

1945.09 

120 

104 

3d*(a3F)4s  - 

b4F  -  34° 

39-39 

R25 

Co  I 

1945.86 

0 

3d!(a3F)4s  - 

b4F  -  25” 

39-39 

R2< 

Co  I 

1 946.79 

250 

100 

3d*(a3F)4s  - 

b4F  -  29” 

39-39 

R25 

Co  I 

1947.58 

50 

R25 

Co  I 

1948.09 

100 

R25 

Co  I 

1949  00 

150 

95 

3d*(a3F)4s- 

b4F  -  v4F” 

39-39 

R25 

Co  I 

1951  44 

120 

99 

3d*(a3F)4s - 

b4F  -  29° 

39-39 

R25 

Co  I 

1951.90 

250 

103 

3d*(a3F)4s - 

b4F  -  33” 

39-39 

R25 

Co  I 

1953.71 

80 

38 

3d7 4s2 - 

*a'F-!5” 

39-39 

R25 

Co  I 

1954.22 

300 

95 

3d3(a3F)4s  - 

b4F  -  v4F 

39-39 

R25 

Co  I 

1955.17 

300 

105 

3d*(a3F)4s - 

b4F  -  35” 

39-39 

R25 

Co  I 

1956.22 

150 

41 

3d’ 4s‘  - 

ga4F  -  20° 

39-39 

R25 

Co  I 

1957.69 

120 

39 

3d74s3 - 

ga4F  -  t3F” 

39-39 

R25 

Co  I 

1958  10 

80 

3d74s7 - 

ga4F  - 1 8” 

39-39 

R25 

Co  I 

1958.55 

250 

R25 

Co  i 

i  958  94 

T7G 

in* 

|4c  _ 

b4F  -  31° 

39-39 

R25 

Co  I 

1961.00 

150 

95 

3d*(a3F)4s  - 

b4F  -  v4F” 

39-39 

R25 

Co  I 

1961.26 

80 

39 

3d74s7  - 

ga4F  -  t2F° 

39-39 

R25 

Co  I 

1961.59 

250 

3d,(a3F)4s  - 

b4F  -  28”  ? 

39-39 

R25.K8 

Co  r 

1963.38 

120 

95 

3d*(a3F)4s - 

b‘F  -  v‘F° 

39-39 

R2> 

Co  I 

1963.55 

200 

122 

3d*(a3F)4s  - 

a2F -  37” 

39  -’9 

R25 

Co  I 

3963.92 

80 

3d*(a3F)4s  - 

b4F  -27° 

39  -39 

R25 

Co  1 

1964.03 

200 

94 

3d*(a*F)4s  - 

b4F  -  24° 

39-39 

R25 

Co  I 

1966  68 

90 

103 

3d,(asF)4s  - 

b4F  -  33° 

39  -39 

R25 

Co  ! 

1967.78 

100 

100 

3d*(a3F)4s  - 

b4F  29" 

39-39 

R25 

Co  I 

1968.69 

250 

R25 

Co  I 

1968.9.3 

250 

97 

3d*(a3F)4s  - 

b4F  -  26° 

79  -  39 

R25 

Co  I 

1969  68 

30 

R25 

Co  I 

1970.71 

500 

102 

3d*(a3F)4s - 

b4F  -  32” 

39-39 

R25 

Co  I 

1970.77  P 

37 

3d74s3-  3d74s(3D)4p 

ga4F  -  s4D° 

39-39 

M23 

Co  I 

1971.16 

300 

96 

3d’(a3F14s- 

b4F -  25° 

39-39 

R25 

Co  I 

1971.75 

150 

4i 

3d  '  .s7  - 

ga4F  -  20° 

39-39 

R25 

Co  I 

1972.52 

300 

99 

3d*(a3r )4s  ■ 

b4F  -  29° 

39-39 

R25 

Co  I 

1972.82 

0 

3d74s3 - 

ga4F  - 19° 

39-39 

R25 

Co  I 

1973.62 

50 

R25 

Co  I 

1973.85 

250 

101 

3d'(a3F)4s  - 

b*F -  3 1 ° 

39  -  *9 

R25 

Co  I 

1974.39 

150 

95 

3d,(a3F)4s  - 

b4F  -  v4F 

39  -39 

R25 

Co  I 

1975.36 

60 

3d»(a3F)4s  - 

b4F  -  v4F° 

39-39 

R25 

Co  I 

1975.67 

200 

R25 

Co  I 

1975.94 

60 

3d*(a3F)4s  - 

b4F  -  v4F” 

39-39 

R25 

Co  l 

1976.97 

300 

40 

3d74s2  - 

ga4F  - 17° 

39  -39 

R25 

Co  ; 

1978.36 

100 

95 

3d,(a3F)4s 

b4F  -  v4F° 

39-39 

R25 

Co  I 

1978.53 

120 

R23 

Co  I 

1  "'80.59 

150 

39 

3d74s3  - 

ga4F-t2F° 

39  -39 

R25 

Co  I 

l"80  .<.'9 

400 

R25 

Co  I 

1971.97 

200 

37 

3d74s2  -  3d74s(3D)4p 

g a4F  -  s4D° 

39  -  *9 

R25 

Co  I 

I98i.j2 

200 

37 

3d74s2  -  3d’4s(3D)4p 

ga4F  -  s4D° 

39-39 

R25 

Co  I 

1982  81 

80 

100 

3d*(a3F)4s  - 

b4F  -  29° 

39-39 

R2' 

Co  I 

1985.25 

100 

3d*(a3F)4s  - 

b4F  -  27’ 

39-39 

R25 

Co  I 

1985.36 

100 

38 

3d74s2  - 

ga4F  - 15” 

39-39 

R25 

Co  I 

1985.88 

40 

R25 

Co  I 

1986.31 

60 

3d74s2  -  3d74s(3D)4p 

ga4F  -  w4P° 

39  -39 

R25 

Co  I 

1987  03 

150 

R25 

Co  I 

1987  15 

120 

37 

3d74s3  -  3d’4s(3D)4p 

ga4l-  -  s4D” 

39-39 

R25.M73 

Co  I 

1987.24 

100 

R25 

Co  I 

1987.65 

200 

99 

3d’(a3F'4s  - 

b4F  -  29° 

39-39 

R25 

Co  I 

1989.28 

100 

R25 

Co  I 

1989.80 

250 

94 

3d* (a3 F) 4s  - 

b4F  -  24° 

39-39 

R25 

Co  I 

1990.34 

300 

97 

3d»(a3F)4s- 

b4F  -  26° 

39-39 

R25 

487 


Co  II 


Wavelength  |  Intensity  |  Multiple! 


1991.80 
1992.79 
1993.25 
1994.98 
1998  49 


3d7  4s*  -  3d74s(*D)4p 

ga4F  -  w*P* 

R2J 

3d7  4s*- 

ga4F  - 17* 

7 

R2S.K8 

R25 

RI5 

3d74s*  -  3d’4s(*D)4p 

ga4F  -  s4D" 

OH 

R25 

COBALT  II  (Co‘+),  Z  =  27 
Ground  State  ls*2s*2p*3s*3p83d*  3Fe  (26  electrons) 
Ionization  Potential  137  572  cm-1;  17.06  eV 


Wavelength  i  Intensity  Multiple! 


1271.940 
1275.914 
1295.853 
!  299.551 
1302.378 

i  306.935 
1306.969 
1311.124 
1311.864 

1315.393 


1318.589 

1429.002 

1438.710 

1445.572 

1448.037 

1454.962 

1455.884 

1466.209 

1468.235 


.383 


1469.727 

1471.879 

1472.898 

1475.018 

1475.8C7 

1476.661 


1484.259 

1486.492 

1489.659 
1491  701 
1492.263 
1494.124 

1497.675 

1500.897 

1509.240 

1509.954 

1519.412 

1525.793 

1534.834 
1547  965 
1552.756 
1553.762 
1557.039 


3d7(a4F)4s  -  3d*4»(a*D)4p 
3d7(a4F)4s  -3d*4s(a*D)4p 

3d7(a4F)4s-3d‘4s(a*D)4p 


3d7(a4F)4s  -  3d*4s(a‘D)4p 

3d,(a4F)4a  -  3d*4s(a*D)4p 
3d7(a4F)4s  -  3d‘4s(a*D)4p 
3d7(a4F)4s  -  3d‘4s(a*D)4p 

3d7(a4F)4s-3d*4s(a*D)4p 
3d’(a4F)4s  -  3d*4s(a*D)4p 


3d*-3d7(a*D)4p 


3d*-3d7(a*H)4p 
3d*  •  3d7(a*D)4p 

3d7(a4P)4s  -  3d*4s(?*D)4p 

3d7(a4P)4s  •  3d*4s(a*D)4p 
3d‘-  3d7(a*H)4p 
3d7(a4P)4s  -  3d‘4s(a,D)4p 


3o'  ■  3d*4s(a*D)4p 
3d7(a'r'4t  -  ?d*4s(a*DMn 
3d7(a4D4  -  3d‘4s(a‘D)4p 


3d7(a4P)  s-  3d*4s(a*D)4p 


3d‘-3d7(asP)4p 


3d*-3d7(a*G)4p 

3d*-3d7(a*G)4p 

3d‘-3d7(a*G)4p 


a*F  -  y*F* 
a*F  -  y*F° 

a*F  -  x*D” 


a‘F  -  x*D° 

a‘F-x*D‘ 
a‘F-x*D’ 
a*F  x‘D" 

a*F  -  x*D“ 
a5F-x*TV 


*i>F-w>D 


ga’F  -  x*G” 
ga*r  -  w*D 

a‘P-ysP° 

a*P  y‘P° 
ga*F  -  x*G“ 
a*P  -  y‘P° 


a*P  -  x*D‘ 
a*P  -  y‘P° 
a‘P  -  y‘P 


a*P  -  y‘P° 


?a»F  -  x*D 


ga’F  -  y*G" 

ga*F  -  z*G° 
ga’F  -  y’F° 


3-2  V4 


2- 1  V4 

3- 3  V4 
2-2  V4 


Co  II 


Cc  II 


Configmlioo 

Term 

}  - 1  | 

1  Reference* 

34‘  -  347(a»G)4p 

*a»F  -  y*G" 

3-4 

V4 

34*  -  3d7(a*G)4p 

*a»F-y»F* 

3-2 

V4 

34*  -  317(a*G)4p 

fa*F  -  z*H* 

4-4 

v< 

34*  -  3d’(a*P)4p 

*a»F  -  y*D* 

4-3 

V4 

V4 

34*  -  347(»vG)4p 

ja*F  -  y*F‘ 

4-4 

V4 

34*  -  347(i*C')4p 

$a*F  -  y*F* 

2-2 

V4 

34*  -  3d7(a*G>4p 

*  a*F  -  y*F 

3-3 

V4 

V4 

347(a*F)4s  -  3d7(a*P)4p 

»‘F  -  x»Dc 

? 

7-1 

V4.K8 

34*  -  347(a*G)4p 

*a»F  -  y*F° 

2-3 

\i 

34*  -  34T(a*P)4p 

jj’F  -  y*D* 

3-2 

V4 

34*  -  347(a*P)4p 

ga*r  -  y*D° 

3-3 

V4 

34*  -  347(a*G)4p 

ga*F  -  y*F” 

3  4 

V4 

3d7(a*P)4s-3d*4s(a*F)4p 

a*P  -  x*D° 

3-4 

V4 

3d7(a*?)4s  -  3d*4s(a*D)4p 

a‘p  **D* 

2-3 

V4 

3d7(a*P)4s  -  3d*4s(a*D)4p 

a*P  •  \*D' 

1  -2 

M23 

3d*  -  3d7(i*P)4p 

g a*F  -  v*D' 

2-1 

V4 

V4 

3d7(a*P)4j  -  3d*4s(a*D)4p 

b*P  -  y*P° 

1  -2 

V4 

V4 

V4 

V4 

V4 

V4 

3d:(a*P)4s  -  3d*4s(a*D)4p 

b*P  -  y*P° 

V3 

V4 

V» 

V4 

V4 

V4 

V4 

3d7(a*F)4s  -  3d’(a*P)4p 

a*F  -  z*P“ 

7 

3-2 

V4.K8 

3d7(a*G)4s  3d*4s(a‘D)4p 

a*G  -  y‘F 

7 

5  5 

V4.K8 

3d7(a*G)4s  -  3d*4s(a*D)4p 

aX;-y‘F 

4-4 

V4 

V4 

3d7(a*F)4s  -  ?d7(a*P)4p 

a‘F-y»P° 

7 

1-0 

V4.K8 

V4 

3d7(a*P)4s  -  3d‘4s(a*D)4p 

c3P  -  y‘P° 

? 

0  1 

V4.KK 

V4 

3d7(a*F)4s  -  3d7(a*G)4p 

a*F  -  y*F° 

2-2 

V4 

V4 

V4 

V4 

3d7(a*G;4s  -  3d*4s(a‘D)4p 

a*G  -  y*F* 

? 

3-4 

V4.K8 

3d7(a*F)4s  -  3d7(a*D)4p 

b’F  -  x*F° 

4-3 

V4 

3d7(a*F)4s  -  3d"(a*G)4p 

a*F  -  z*H' 

7 

4-4 

V4.K8 

V4 

V4 

V4 

V4 

V4 

V4 

V4 

3d7(a*F)4s  -  3d7(a*G)4p 

a*F  -  z*H° 

5-6 

V4 

3d7(a*F)4s  -  3d7(a*P)4p 

a5F  -  z‘P° 

4-3 

V4 

3d7(a*F)4s  -  3d7(a*G)4p 

a*F  -  z*H° 

7 

4-5 

V4,K8 

V4 

3d7(a*F)4s  -  3d7(a*D)4p 

b*F  -  w*D° 

4-3 

V4 

3d7(a*F)4s  •  3d7(a*G)4p 

a*F  -  zsII° 

? 

3-4 

V  K8 

V* 

V4 

V4 

V4 

V4 

V4 

489 


Co  II 


Wavclensth 

Intensity 

Multiple! 

Coafifuratioo 

1707.602 

80 

1707.822 

50 

3d’(a'F)4s  -  3d*4s(a'D)4p 

1711.127 

10 

1715.114 

0 

1720.182 

0 

3d7(a'F)4s-3d7(a*H)4p 

1723.048 

30 

3d’(a4F)4s-3d,(a4P)4p 

1725.258 

20 

1727.823 

20 

1732.807 

0 

1734.156 

40 

1738.870 

60 

1740.598 

0 

1743.021 

Oh 

1743.439 

0 

3d’fa4F)4s -  >d,(a4P)4p 

1746.215 

10 

1747.897 

40 

3d’fa4F/4s  -  3u7(a4P)4p 

1748  350 

10 

3d7(aH3)4s  -  3d'4s(a*D)4p 

1748.772 

0 

1754.228 

20 

1757.770 

0 

1758  648 

20 

1761.67 

0 

1763.673 

20 

3d7(a4F)4s-  3d’(a4P)4p 

1764.289 

0 

3d7(a4F)4s  -  3d7(a4P)4p 

1773.042 

10 

3d7(a4F)4s-3d7(a4P)4p 

1775.878 

0 

3d’(a4F)4s  -  3d7fa4P)4p 

1778.321 

10 

1804.954 

60 

1818.584 

10 

1824.060 

10 

1839.367 

100 

3d'-3d7(a*G)4p 

1840.220 

30 

1845.910 

200 

1848.466 

10 

1851.639 

10 

3d*  -  3d7(a4P)4p 

1852.564 

0 

3d’(a4F)4s  -  3d,(a'G)4p 

1853.726 

10 

1859.622 

0 

3d7(a4F)4s  -  ?d7(a4P)4p 

1860.214 

40 

3d'-3d7(a4P)4p 

1862.313 

250 

3d7(a4F) 4s-  3d,(a’G)4p 

1862.360 

10 

3d7(a4F|4s  -  3d7(a*G)4p 

1863.86 

40 

3d7(a4F)4s  -  3d7(a*G)4p 

1867.028 

50 

1895.478 

40 

3d»  -  3d7(a*G)4p 

1907,95. 

0 

1908.517 

10 

3d'-3d7(a4P)4p 

1917.621 

60 

3d» - 3d7(a4P)4p 

1920.713 

20 

3d* -3d7  (a'P)  4p 

1922.925 

30 

3d'  -  3d7 (a'P) 

1937.070 

30 

3d'-  3d7(a'F)4p 

1941.231 

800 

5 

3d5  -  3d7(a4F)4p 

1944.181 

20 

3d* - 3d’(a'P)4p 

1950.097 

500 

5 

3d*  -  3d’(a4F)4p 

1957.418 

150 

5 

3d*  -  3d7(a'F)4p 

1968.918 

30 

3d*  -3d7  (a'P)  4p 

1975.002 

20 

3d'-3d7(a'F)4p 

1983.162 

lOOh 

1983.947 

20 

3d'-  3d7(a'P)4p 

1984.827 

10 

3d"  -  3d7(a'F)4p 

1991  574 

0 

3d*  -  3d7(a'P)4p 

1997.095 

10 

-  -  J 

3d*  -  3d7(a'P)4p 

b*P  -  y'F 


b*F-x*G° 
a*F  -  y'D' 


a'F  -  y*D° 

a*F  -  y'D 
b'G  -  y'F” 


a‘F  -  y‘D° 
a*F  y'D” 
a'F  -  y'D” 

a'F  -  y'D” 


a’D  -  z'F 


a'D  -  y'F 

b'F  z'H” 

b'F -y'D” 
a'D  -  y,v° 
b'F  -  y'F 

b'F  -  y'F 
b'F  -  y'F 

a'P  -  z'F” 


a’P  -  y'F 
a'P -y'F 
a'P-y'P” 
a'P -y'F 
a'P -z'F 

ga'F  -  7*0° 
a'P -z’F 
ga'F  -  z*D° 
ga'F  -  z’D° 
a'D  -  z»S° 

ga'F  -  z'D° 

a'P  -  z'F 
ga'F  z'F° 
a'P  -  y'D” 

a'P  -  z'F 


J  ’  Relcnaui 
V4 

?  2-3  V4.KS 

V4 

V4 

?  3-4  V4.K* 

5-4  V4 

V4 


4-3 

?  4-4 


490 


Co  III 


COBALT  III  (Co*+),  Z  =  27 
Ground  State  ls*2s*2p*3s*3p63d7  (25  electrons) 

Ionization  Potential  270  200  cm'1;  33.50  eV 


Co  II! 


He  meat 

Wavelength  | 

Intensity 

Co  III 

i 

649.347  1 

1 

Co  III 

682  U84 

5 

Co  III 

683.140 

3 

Co  III 

708.767 

15 

Co  III 

709  912 

10 

Co  III 

709.996 

15 

Co  III 

710.592 

0 

Co  III 

71 1  002 

0 

Co  III 

711.741 

5 

Co  III 

712  193 

0 

Co  III 

712  890 

2 

Co  III 

714.836 

0 

Co  II! 

715.125 

0 

Co  III 

716.055 

2 

Co  III 

717.490 

1 

Co  III 

735.720 

0 

Co  III 

738.066 

2 

Co  III 

741 .032 

1 

Co  III 

745.762 

0 

Co  III 

745.939 

0 

Co  III 

748.019 

1 

Co  III 

752.485 

0 

Co  III 

752.759 

3 

Co  III 

754.795 

2h 

Co  III 

755.253 

5 

Co  III 

755.512 

0 

Co  III 

755.972 

1 

Co  III 

756.064 

1 

Co  III 

756.338 

5 

Co  III 

758.212 

20 

Co  III 

759.592 

3 

Co  III 

759.644 

3 

Co  III 

759.970 

0 

Co  III 

760.211 

1 

Co  III 

760.825 

30 

Co  III 

761 .202 

1 

Co  III 

762.038 

1 

Co  III 

762.529 

3 

Co  III 

762.694 

0 

Co  III 

762.775 

50 

Co  III 

763.013 

0 

Co  III 

763.131 

25 

Co  III 

764.229 

C 

Co  III 

764.363 

2 

Co  III 

764.418 

2 

Co  III 

764.866 

10 

Co  III 

764.959 

20 

Co  III 

|  765.104 

3b 

Co  III 

|  765.561 

3 

Co  III 

766.667 

10h 

Multiple! 


7 

7 

6 

7 

6 

7 

6 


Co  III 
Co  III 
Co  III 
Co  III 
Co  III 


767.703 

767.770 

768.458 
769.128 

769.459 


70 

.5 

20 

10 

3 


6 

6 

6 


Co  III 
Co  III 
Co  III 
Co  III 
Co  III 


770.192 
770.723 
770.967 
771 .638 
771 .868 


1 

2 

0 

10 

30 


5 


Configuration 


Term 


J  -  i 


References 


S8 


3d’  -  3d*(b*P)4p 
3d7  -  3d*(b»P)4p 
3d7  -  3d*(osP)4p 
3d7  -  3d*(b*P)4p 


a4P-  v*P° 
a<p.  v4P’ 
a4P  -  w4P* 
a4P  -  w4P* 


S-Vt 

% 

•k-'k 


SS 

S8 

S8 

S8 


3d7  -  3d*(b3P)4p 

3d7  -  3d*;‘C.)4p 
3d7  -  3d*(b3P)4p 


a4P  -  w4P 

ga4F  -  x*F° 
a4P  -  y4S° 


%>i  - 

*  -% 

6!i  - 


S8 

S8 

S8 

S8 

S8 


3d7  -  3d‘(b»P)4p 
3d7  -  3d*(bsP)4p 
3d7  -  3d*(JD)4p 
3d7  -  3d*(5D)4p 
3d7  -  3d*(fD)4p 


a4P  -  y4S' 
a4P  -  y4S” 
ga4F  -  w4D° 
ga4F  -  w4P 
ga4F  -  w4F° 


9.  -% 

?  *-% 

\ -It 


S8 

S8 

S8.K8 

S8 

S8 


3d7  -  3d*(3G)4p 
3d7  -  3d*(3F)4p 
3d7  3d*(*F)4p 
3d7  -  3oi(aG)4p 

3d7  -  .-  :3G»4p 

3d7  -  3d*;3G)4p 
3d7  -  3d*(’H)4p 
3d7  -  3d*(*G)4p 

id7  -  3d*(3G)4p 

3d7  -  3d*(*G)4p 

3d7  -  3d*(3G)4p 

3d7  -  3d*(30)4p 
3d7  -  3d*(sG)4p 

3d7-3d‘(JG)4p 


3d7  -  3d*(=G)4p 
3d7  -  3d*(1G)4p 
3d7  -  3d*(5H)4p 
3d7  -  3d*(5G)4p 
3d7  -  3d*(sG)4p 

3d7  -  3d*(*G)4p 

3d7  -  3d*(*G)4p 
3d7  -  3d*(*C)4p 
3d7  -  3d*(’F)4p 

3d7  -  3d*(’L>)4p 

3d7  -  3d‘(3F)4p 
3d7  -  3d*(’F)4p 
3d7  -  3J*(’R4p 


S8 

S8 

S8 

S8 

S8 

S8 

S8 

S8 

S8 


S8 

S8 

ga4F-  x'G" 

S8 

ga4F  -  y7D° 

S8 

ga4F  -  y*D° 

S8 

ga4F  -  x*G° 

*  -% 

S8 

ga4F  -  x4F° 

%  -ft 

S8 

S8 

ga4F  -  x4F° 

*  -% 

S8 

ga4F  -  z*H° 

S8 

ga4F  -  x*G' 

%  -% 

S8 

ga4F  -  x4G' 

•6  “A 

S8 

S8 

ga4F  -  x4F° 

%  -* 

S8 

S8 

ga4F  -  x4F° 

S8 

ga4F  -  x4G° 

79-% 

S8 

ga4F  -  x4F° 

'k  -% 

S8 

S8 

ga4F  -  xKT 

S8 

S8 

ga4F  -  x4F° 

% 

S8 

ga4F  -  x4F° 

S8 

ga4F  -  r*h” 

%  -*S 

S8 

ga4F  -  x4F° 

%  -% 

sc 

ga4F  -  \*G° 

* -*h 

S8 

ga4F  -  x4F° 

%  -  *h 

S8 

S8 

ga4F  -  x4F° 

%  -  % 

S8 

ga’F-x^0 

%  -% 

S8 

ga4F  -  y*G° 

S8 

a*G  -  v*F° 

*h  -  74 

S8 

S8 

ga4F  -  y*G0 

•h-% 

S8 

ga4F  -/‘G0 

S8 

ga4F  -  y*G° 

•s  -  ^ 

S8 

H  He  I.i  Be  B  C  N  O 


F  Ne  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr 


n  Fe  Co  Ni  Cj  Zo  Ga  Ge  As  Se  Br  Kr 
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Co  III 


Co  m 


Wt  ektflb  I  Imeauly  MaiUplet 


775.992 
776.688 
776  794 

779.436 
779.683 
781.130 
781.250 
781 .983 

783  179 
785.207 
785.426 


786.958 


.406 

562 


788.057 

788.693 


790.268 
790  688 


815.555 
816.617 
.864 


CuUpnlioi 


3d1  -  3d*(’F)4p 
3d’  -  3d*(*F)4p 
3d’  -  3d«(*F)4p 
3d’  -  3d*(*F)4p 
3d1  -  3d‘;  'F)<p 

3d’  -  3d*,’F)4p 
3d7-VM*F)4p 
3d7  id*(‘F14p 

3d7  3d*(’F)4p 

3d7  -  3d*(’F)4p 
3dT-  3d*(JF)4p 
3d’  -  3d*(,H)4p 

3d7  -  3d*(*P)4p 

3d7  -  3d*(*F)4p 
3d7  -  3d*(*F)4p 
3d7  -  3d*(*P)4p 
id7  -  3d*(3F)4p 


3d7  -  3d*(*P)4p 
3d7  -  3*'  f*P)4p 
3d7  3u  P)4p 

3d7  -  3d«(*H)4p 


3d7  3d*(*F)4p 

3d7  -  3d*(’P)4p 
3d7  -  3d*(,H)4p 

3d7  -  ^d*(aP)4p 
3d7  -  3d*(,F)4p 
3d7  -  3d*(’F)4p 
3d7  -  3d*(,P)4p 
3d7  -  3d*(*F)4p 

3d>  -  3d*f*P)4p 
3d7-3d«(>H)4p 
3d7  -  3d*(,P)4p 
3d7  -  3d*(’H)4p 
3d7  -  3d*(*D)4p 

3d7  -  3d*(’D)4p 
3d7  -  3d*(*K)4p 
3d7  ■  3d*(,D)4p 
3d7  -  3d*(*H)4p 
3d7  ■  3de(’P)4p 

3d7  •  3d°(’H)4p 
3d7  -  3d*(‘D)4p 
3d7  -  3d*(,H)4p 
3d7  -  3d*(‘D)4p 
3d7  -  3d*('G)4p 

3d7-3d*;sD)4p 
3d7  -  3d*(*D)4p 
3d7  -  3d*(*H)4p 

3d7  -  3d*(‘G)4p 

3d7-3d*(»D)4p 
3d’  3d*(‘D)4p 
3d7-3d‘(‘G)4p 
3d7-3d*(,D)4p 


3d7  -  3d‘.'G)->p 
3d7  -  3d*i’D)4ii 


3d7-3d*('t)4p 


Referent  « 


f»*F  z’F' 
*a4F  -  z>F* 
*a4F  ■  Y*G' 
f*4F-y£' 
-  z*F* 

p'F  -  y4G‘ 
r»*F  -  vHi" 


r*4F 

y*g' 

**‘F 

x4D* 

8»4F 

x4D* 

r»4F 

z*G* 

8»4F 

y'D* 

lf»4F 

x4Z>* 

*a4F 

y.p 

jr*4F 

y*D* 

8»4F 

jf»4F 

y*D' 

?a4F 

y*D* 

*»4F 

y*D* 

8*4F 

z*G* 

8*4F 

y*F* 

lf»4F 

z7D° 

g*4  F 

z*G° 

ga4r 

y«D’ 

jf»4F 

v-r 

S&4F 

yap 

ji4F 

z’D" 

8*4F 

,‘F* 

Jf>4F 

Y»‘ 

ya4F 

z'G’ 

*a4F 

y*r 

**4F 

z*g° 

a4P 

w4D' 

a4P 

w4D° 

*a4F 

1*0" 

a4P 

w*D” 

,a4F 

7-*G° 

*a‘F 

y*\r 

lfa4F 

zHV 

a1!) 

x*D* 

*a4F 

7.4G* 

j’D 

v-r 

a«G 

x*F 

a4P 

x4P* 

a*G 

w4F 

gi  4F 

z'Kj° 

uHj 

w«G* 

a4P 

x4r 

a4P 

x4r 

a*G 

x»F* 

a«G 

*-4D" 

a«G 

w*G“ 

a*G 

w4r 

a«G 

x’H* 

%  -  ’*  IS* 


%  %  I  S* 


%  -  %  I S8 


Co  III 


Co  m 


Elcmeal 

Wsvckactx 

iatcuity 

Mafteiel 

Coofifiiralaca 

Term 

1  -1 

J-J 

Refem .  tj 

Co  III 

820.066 

3 

3dT  -  M*('I)4p 

a*G  -  x3H* 

84-8* 

SI 

Co  III 

425.40} 

15 

1 

3dT  -  3d*('I)4p 

*«G  -  x»V 

14-84 

SI 

Co  in 

428.604 

1 

3d7  -  3d*(*G)4p 

a*G  -  x^’ 

84-84 

St 

Co  in 

82V  072 

10 

3d’  -  3d*(*D)4p 

a3D  -  w3F* 

84-14 

Si 

Co  in 

832.030 

5 

St 

Co  in 

837.330 

1 

3d’  -  3d‘(*D)4p 

a*P  -  ? 

84  -84 

Sl.Kt 

Co  Hi 

838.133 

25 

10 

3d’  -  3d*(»G)4p 

a*G-y3F* 

84-14 

SI 

Co 

839.2 84 

30 

19 

3d’  -  3d*('I)4p 

a3H  -  y*P 

94-94 

Si 

Co  in 

844  097 

H 

18 

3d’-3d«('G)4p 

a3H  -  w’H* 

94-94 

Si 

Co  ill 

844.310 

8 

19 

j-I»  -  3d*(‘I)4p 

a3H  -  y  V 

84  -94 

S8 

Co  in 

844.411 

3d’  -  3d*(*G)4p 

aHJ  -  y3H* 

84-84 

SI 

Co  in 

844.866 

10 

10 

3d’  -  3d*(*0)4p 

a*G  -  ysF* 

34-84 

St 

Co  III 

848.088 

30 

18 

3d’  -  3d*(‘G;4p 

a3H  -  w3'  I* 

84  84 

SI 

Co  in 

849.2K 

0 

-  3d*('G)4p 

a3H  -  w3H’ 

84-94 

SB 

Co  III 

849.483 

5 

3d  -3di(JG)4p 

a*G  -  y»H- 

84-*% 

Si 

Co  m 

850.067 

3 

3d’  -  3d*(*G)4p 

a*G  -  v*H‘ 

%  -% 

SB 

Co  III 

850  424 

3 

3d’  -  3,1*(’G)4p 

a3D  -  3F* 

84-9* 

St 

Co  in 

858.663 

1 

S8 

Co  in 

858.975 

15 

17 

3d’  -  3d>  (>I)4p 

a3H  -  x3H’ 

>34  >V 

S8 

Co  III 

865  567 

0 

3dT  -  3d*v'*G)4p 

a*G  -y’H* 

84  -  ”4 

S8 

Co  III 

365.898 

0 

17 

3d1  -  3d*('I)4p 

a3H  -  x*H‘ 

84-84 

S8 

Co  in 

870.007 

15 

16 

3d’  -  3d*(KJ)4p 

a3H  -  x*G* 

94-84 

S8 

Co  in 

874  294 

10 

16 

3d’  -  3d‘(*G)4p 

a3H  -  x*G* 

84  -34 

S8 

Co  III 

876.594 

5 

3d’  -  3d*(*H)4p 

a*G  -  z3H" 

S-94 

S8 

Co  m 

878.080 

0 

3d’  -  3d*(*F)4p 

a3P  -  y*D° 

84-84 

S8 

Co  in 

878.543 

10 

9 

3d’-3d*(3F)4p 

a*G  -  y*G° 

84-84 

SB 

Co  in 

878 .963 

5 

3d’  -  3d*(3H)4p 

a*G  -  z3H* 

34-84 

S8 

Co  in 

880.950 

10 

9 

3d’  -  3d*(3F)4p 

a3G-y3G0 

34-34 

S8 

Co  in 

882.025 

0 

3d’  3d‘f*F)4p 

a4P  -  x4D° 

84-84 

S8 

Co  in 

883.154 

5 

3d’  3d«(*G)4p 

a3D-y3F* 

84  -34 

S8 

Co  III 

883.345 

1 

3d’  3d‘{*F)4p 

aKJ  -  z3F” 

84-34 

S8 

Co  III 

883.703 

2 

3d"  -  3d‘(*F)4p 

a3P-y»D° 

34-  y* 

S8 

Co  III 

883.960 

0 

3d’  -  3d*(*F)4p 

a4P  -  x4D° 

34- >4 

S8 

Co  III 

884  192 

2 

3d’  3d‘(JF)4P 

a4P  -  x4D" 

84-84 

S8 

Co  III 

885  Oil 

0 

3d’  -  3d*(*F)4p 

a4P  -  x4D° 

>4  -84 

S8 

Co  III 

886.378 

5 

3d’  -  3d*(si')Jp 

a4P  -  x4D° 

84-34 

S8 

Co  III 

887.777 

0 

3d’-3d‘(*F)4o 

a*G  -  z3F* 

34-84 

S8 

Co  III 

887.988 

0 

3d’  -  :id*(*F)4p 

a3G-y4C.° 

84-84 

S8 

Co  III 

89i .902 

5 

3d’  -  :<d‘(3P)4p 

a3P - z3S° 

84-34 

S3 

Co  III 

893.045 

15 

15 

3d’  -  3d*(*G)4p 

a3H  -  y3H° 

94-94 

S8 

Co  in 

893.095 

8 

15 

3d’  -  3d*(3G)4p 

y«H° 

84-84 

S3 

Co  III 

893.713 

8 

3d’  -  3'J*(*G)4p 

a3D  -  y’F” 

84-84 

S8 

Co  m 

897  686 

1 

3d’-3i‘(3P)4p 

a*P  -  z3S‘ 

34-34 

Si 

Co  III 

899.025 

] 

S8 

Co  III 

903.730 

5 

3d’-3c!*(3F4p 

a3D  -  y3D° 

84-84 

S8 

Co  in 

908.491 

5 

3d’  -  3d*(3H)4p 

a’G  -  z*G° 

84  -84 

S8 

Co  III 

910.415 

0 

3d’-3d'(*F)4p 

a3D  -  y3D° 

84-84 

S8 

Co  III 

910  721 

0 

3d’-3d"(,P)4p 

a4P  -  y*P° 

84-84 

S8 

Co  III 

912.817 

2 

3d’-3d'(*H)4p 

a*G  -  z*C* 

34  -34 

S8 

Co  III 

913.239 

2 

3d’  -  3d*('D)4p 

a’?  -  v3I 

84-34 

S8 

Co  III 

918.233 

1 

S8 

C  '  III 

920.371 

2 

3d’  -  3d*l*G)4p 

a3H  -  x*G a 

>34 -94 

S8 

Co  in 

923.075 

10 

14 

3d’-3d*(*H)4p 

a’H  -  z3H° 

94-94 

S8 

Co  III 

925.045 

8 

14 

3d’  -  3d3(,H)4p 

a3H  -  z3H° 

84-84 

S8 

Co  III 

925  230 

0 

3d’  ■  3d,(;1F)4p 

a3H  -  y*G° 

94  84 

S8 

Co  III 

926.591 

0 

3d’  -  3d*(’P)4p 

a4P-z4S° 

84-84 

S8 

Co  III 

927.224 

5 

id’  -  3d4(3P)4p 

a3D  -  z3F 

84  -84 

S8 

Co  III 

929.970 

5 

3c’  -  3d*(‘D)4p 

ja4F  -  z4F 

84-34 

S8 

Co  III 

932.733 

3 

3d’-3d‘(‘D)4p 

ja4F  -  z4F* 

134  -84 

S8 

Co  III 

935.003 

3 

3d’  -  3d*(‘I))4p 

g  a4F  -  z4F 

84-84 

S8 

Co  III 

936.639 

30 

2 

3d’  -  3d*(*D)‘!p 

ga4F  -  z4F° 

84-84 

SB 

Co  in 

937.310 

20 

2 

3d’-3d‘(‘D)4p 

*a4F-z4F° 

34-34 

S8 

Co  III 

938.077 

10 

2 

3d’-3d‘('T»d? 

ga4F  -  z4F° 

84-84 

S8 

Co  III 

938.647 

5 

2 

3d’  -  3«*(‘Dhp 

ja4F  -  z4F° 

84-84 

S8 

Co  III 

939.060 

30 

1 

3d’  -  3d*'(‘D)4p 

ya4F  -  z4D” 

84-34 

S8 
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Co  III 


Co  ni 


Element 

W«velen(tl) 

Intensity 

Multinlet 

Configuration 

Term 

J-J 

Reference* 

Co  III 

941.756 

0 

3d7  -  3d*(‘D)4p 

ga4F  -  z4F° 

S8 

Co  III 

942.388 

20 

1 

3d7-3d*(‘D)4p 

ga4F  -  z4D° 

%  -39 

S5 

C-  ill 

942.6% 

1 

3d7  -  3d*(‘D)4p 

Sa4F  -  z4F° 

%  -% 

S8 

Co  m 

944.084 

1 

3d7  -  3d‘(‘D)4p 

ga4P  -  z4F 

%  -39 

S8 

Co  III 

944.768 

20 

1 

3d7  -  3d*(‘D)4p 

ga4F  -  z4D’ 

39-39 

S6 

Co  III 

945.198 

0 

3d7  -  3d*(’P)4p 

a2P  -  z*D° 

39-39 

S8 

Co  III 

Q%.526 

10 

3d7  -  3d*(*D)4p 

ga*F  -  z4D° 

%  -39 

S8 

Co  III 

946.594 

20 

1 

3d7  3u*(*D)4p 

?a4F-z4D” 

39-39 

S8 

Co  III 

947.838 

10 

3d7  -  3d‘(5D)4p 

ga4F  -  z4D‘ 

39-39 

S8 

Co  III 

948.501 

5 

3d7  -  3d*(*D)4p 

ja4F  -  z4D° 

39-39 

S8 

Co  III 

951.264 

0 

3d7  -  3d*(*D)4p 

ja4F  -  z*P° 

39-39 

S8 

Co  III 

952.279 

2 

3d7-3d*(5D)4p 

ya4F  -  z*P” 

39-39 

SR 

Co  III 

952.812 

2 

3d7-3d*(sH)4p 

a‘H  -  z*F 

■39-*39 

S8 

Co  III 

953.977 

2 

3d7  -  3d*(’H)4p 

a*H  -  z*I° 

39  -  *39 

S8 

Co  III 

989.169 

1 

SR 

Co  III 

992.145 

« 

3d7  -  3d*(*G)4p 

a*F  -  x*G° 

39-39 

S8 

Cc  III 

996.558 

i, 

S8 

Co  III 

1008.997 

2 

3d1  -  3d*(*G)4p 

asF  -  y*F* 

39  -39 

Sr 

Co  III 

1030.280 

0 

S8 

Co  ill 

1037.174 

0 

Sr 

Co  III 

1043.243 

15 

3d7  -  3d‘(5D)4p 

a4P  -  z4P° 

39  -'k 

S8 

Co  m 

1 044.25 1 

20 

3d7  -  3d*(5D)4p 

a4P  -  z4P° 

39-39 

S8 

Co  :•!! 

i046.?;c 

3 

3d7-3d*(5D)4p 

a4P  -  z4P“ 

39-39 

S8 

Co  III 

1047.471 

2 

3d7  -  3d*  (sG)4p 

a*F  -  x4F" 

39  -39 

Sr 

Co  III 

1048.879 

3 

S8 

Co  III 

1050.762 

20 

3d7  -  3d*(5D)4p 

a4P  -  z4P° 

39-39 

S8 

Co  III 

1050.977 

10 

3d7  -  3d*(*D)4p 

a‘P-z4F 

39-39 

S8 

Co  III 

1053.257 

10 

3J7  -  3d*(5D)4p 

a4P  -  z4P° 

39-39 

Sr 

Co  III 

1377.530 

2 

S8 

Co  III 

1078.127 

2 

Sr 

Co  in 

1079.098 

2 

S8 

Co  III 

1088.486 

1 

3d7  -  3d*(*D)4p 

a4P  ■  z4D° 

39-39 

S8 

Co  III 

1089.899 

1 

3d7  -  3d*(sD)4p 

a4P  -  z4D° 

39-39 

S8 

Co  III 

1090  554 

0 

3d7  -  3d*(5D)4p 

a4P  -  z4D° 

39-39 

S8 

Co  III 

1092.581 

10 

8 

3d7  -  3d*(5D)4p 

a4P  -  z4D° 

39-39 

S8 

Co  III 

1093.066 

5 

8 

3d7  -  3d*(*D)4p 

a4P  -  z4D° 

39-39 

S8 

Co  III 

1095.443 

15 

8 

3d7-3d»(*D)4p 

a4P-z4n° 

39-39 

S8 

Co  III 

1114.405 

1 

S8 

Co  III 

1270.646 

1 

S8 

Co  III 

1272.416 

2 

S8 

Co  III 

1286.626 

1 

S8 

Co  III 

1371.419 

1 

3d*(5D)4p  -  3d*(*D)5s 

z*D°  -  f*D 

39-39 

S8 

Co  III 

1371.779 

2 

3d‘(5D14p  -  3d*(5D)5s 

z*D°  -  f*D 

39  -39 

S8 

Co  III 

1376.576 

0 

3d*(5D)4p  -  3d*(5D)5s 

7»I)°  -  f*D 

39-39 

S8 

Co  III 

1378.208 

1 

3t!*C13)4p  -  3df  (5D)5s 

z«D°  f*D 

39-39 

S8 

Co  III 

1378.665 

5 

3d*(*D)4p  -  3d*(*D)5s 

z*D°  -  f*D 

39-39 

S8 

Co  III 

'"0.775 

2 

3d*(5D}4p-id*(*D)5s 

z*D°  -  f*D 

39-39 

S8 

Co  III 

1383.971 

10 

3d*(*D)4p  -  3d*(*D)5s 

z*D°  -  f*D 

39-39 

S8 

Co  III 

1354.187 

25 

3d*(*D)4p  -  3d*(5D)5s 

z«D°-f»D 

39-39 

S8 

Co  III 

1389.079 

5 

3d*(5D)4p  -  3d*(5D)5s 

z*D°  -  f*D 

39  -39 

S8 

Co  III 

1396.210 

1 

3d*(5D)4p  •  3d*(*D)4d 

z*D°  -  e*P 

‘k  -39 

S8 

Co  III 

1402.415 

5 

3d!(6D)4p  -  3d*(*U)4d 

z6D°  -e*D 

39-39 

S8 

Co  III 

1403.755 

3 

3d*(*D)4p  - 3d*f*DMd 

z*D°  -  e*D 

39-39 

S8 

Co  III 

1404.009 

5 

3d*(5D)4p  -  3d*(5D)4d 

z*D°  -  e*D 

%  -39 

S8 

Co  III 

1405.032 

3 

3d*(*D)4p  -  3d‘(*D)4d 

z*D°  -  e*D 

39-39 

S8 

Co  III 

1 405.451 

0 

3d*(*D)4p  -  3d*(5D)4d 

z*D°  -  e*D 

39-39 

S8 

Co  III 

14C8.308 

3 

3d*(*D)4p  -  3d*(5D)4d 

7.*D°  -  e*D 

39-39 

S8 

Co  III 

1409.340 

25 

3d*(‘D)4p  -  3d*(*D)4d 

z*D°  -  e*D 

39-39 

S8 

Co  III 

1412.012 

3 

3d*(5D)4s  -  3d*(*P)4p 

a4D  -  y4D° 

39-39 

S8 

Co  III 

1412.974 

5 

3d*(5D)4p  -  3d*(5D)4d 

z*D°  -  e*D 

39  -39 

S8 

Co  III 

1413.884 

5 

3d*(*D)4p  -  3d*(*D)4d 

z*D°  -  e*D 

39-39 

S8 

Co  III 

1425.329 

o  : 

3d*(5D)4p  -  3d*(*D)4d 

z*D°  -  e*F 

39-39 

S8 

Co  III 

1425 .650 

2 

3d*(*D)4p  -  3d‘(5D)4d 

z‘D°  -  e*F 

39-39 

S8 

Co  III 

1427.308 

1 

3d*(*D)4p-3d*(*D)4d 

z*D°  -  e*F 

39-39 

S8 

Co  III 

1428  331 

1  J 

l 

3d*(5D)4s  -  3d*(3P)4p 

a-D  -  y4P°  ? 

39  -39 

S8,K8 
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Co  III 


Co  III 


Element 

Wavelength 

latessii) 

Multiple! 

Configuration 

Term 

l-l 

Reference* 

Co  III 

1429.236 

0 

3d*(«l))4p  -  3d*(*D)4d 

z*D’  -  e*F 

Vi -Vi 

S8 

Co  III 

1429.324 

0 

3d*(*D)4s  -  3d*(’H'4p 

a4D-z4H*  ? 

Vi  -Vi 

s* 

Co  III 

1 130.177 

15 

3d*(*D)4p  -  3d*(*D)4d 

zaD°  -  r*F 

Vi -Vi 

Si 

Co  III 

1430  530 

15 

3d«CD)4p  -  3d«(‘D)4d 

z*D*  -  e*F 

Vi -Vi 

si 

Co  III 

1431.323 

•5 

3d*(*D)4p  -  3d*(‘D)4d 

z*D  -e*F 

Vi -Vi 

S8 

Co  III 

1431.800 

5 

3d*(*D)4p  -  3d*(5D)4d 

z*D°  e*F 

Vi -Vi 

S8 

Co  III 

1432.065 

5 

3d*(*D)4p  -  1;**'‘D)4d 

z*D°-e‘,F 

Vi-Vi 

S8 

Co  III 

H34.259 

100 

3d*(°D)4p  -  3d*(3D)4d 

z‘D*-e‘- 

Vi-Hi 

S8 

Co  III 

1434.642 

0 

3d*(*D)4p  -  3d*l*Dj4ti 

z«D  -e«F 

Vi-Vi 

S8 

Co  III 

1435.426 

50 

3d*(*D)4p  -  3d*(*D)4d 

z*D"  -  e*F 

Vi-Vi 

S8 

Co  Hi 

1435  840 

3 

3d*(*D)4p  -  3d*(*D)4d 

z*D°  -  e*F 

Vi-Vi 

S8 

Co  III 

1436.236 

10 

3d*(,D)4p  -  3d*(*D)4d 

z*D  -e*F 

Vi-Vi 

S8 

Co  III 

1445.427 

1 

S8 

Co  III 

1463.936 

1 

S8 

Co  III 

1464.773 

1 

S8 

Co  III 

1464.932 

1 

S8 

Co  m 

1465.101 

1 

S8 

Co  III 

1465.558 

2 

3d*(5D)4p  -  3d*(*D)4d 

z*F°  -  e*G  ? 

Vi-Vi 

S8.K8 

Co  III 

1466.579 

3 

3d*(*D)4p  -  3d*(*D)5s 

z*P°  -  f4D  ? 

Vi-Vi 

S8.K8 

Co  III 

1466.919 

2 

3d‘(sD)4p  -  3d«(»I»4d 

z‘F°-e*C. 

Vi-Vi 

Sb 

Co  in 

1467.394 

5h 

3d‘(‘D)4p-3d*(sD)5s 

z*F°  -  f*D 

Vi-Vi 

S8 

Co  III 

1467.663 

5 

3d*(‘D)4p  -  3d«(«nci 

z*F°  -  e*G 

Vi-Vi 

S8 

Co  III 

1468.992 

5 

3d*(5D)4p  -  3d*lsD)<»i 

z*F° - e*G 

Vi-Vi 

S8 

Co  III 

1471.140 

1 

S8 

Co  III 

1471.328 

1 

3d*(5D)4p  -  3d*(‘D)5s 

z*F°  -  f  D 

Vi-Vi 

S8 

Co  III 

1 4  7 1 .575 

0 

3d‘(3H)4s-3ds(3D)4p 

a4H  -  w4F° 

Vi-Vi 

S8 

Co  III 

472.019 

10 

3d*(sD)4p  -  3ds(5D)4d 

zsF°  -  e*G 

Vi-Vi 

S8 

Co  III 

1472.756 

2 

S8 

Co  III 

1473.303 

1 

3d*(‘D)4p  -  3d‘(‘D)5s 

z‘F  f*D 

Vi-Vi 

S8 

Co  in 

1475.266 

0 

3d*(sD)4p  -  3d*(‘D)4d 

z*F”  -  e“G 

S8 

Co  III 

1475.635 

10 

3d*(sD)4p  -  3d‘(‘D)4d 

z*F° - e*G 

Vi  -Vi 

S8 

Co  III 

1476.366 

3 

3d*(3H)4s  -  3d4(3D)4p 

a4H  -  w4D° 

Vi-Vi 

S8 

Co  III 

1477.260 

1 

3d*(5D)4p  -  3d*(5D)5s 

z*f°  -  f  !D 

Vi-Vi 

S8 

Co  in 

1478.367 

25 

3d‘(sD)4p  -  3d‘(“D)4d 

z*F°  -  e*G 

*-■% 

Sr 

Co  III 

1479.393 

2 

S8 

Co  III 

1479.880 

1 

3d«(‘D)4p-3d*(‘D)5s 

z5P°  -  f4D  ? 

Vi-Vi 

S8.K8 

Co  III 

1481.905 

50 

3d*(5D)4p  -  3d*(5D)4d 

z1F°  -  e*G 

■%->% 

S8 

Co  III 

1483.363 

5 

S8 

Co  III 

1483.800 

10 

S8 

Co  III 

1484.565 

0 

3d‘(sF)4s-3d«(1G)4p 

b4F  -  x*F° 

Vi-Vi 

S8 

Co  III 

1485.170 

8 

S8 

Co  III 

1487.962 

lh 

3d‘(’F)4s  -  3d5(3D)4p 

b4F  -  w4F° 

Vi-Vi 

S8 

Co  III 

1488.174 

3 

•S8 

Co  III 

1488.753 

1 

3d*(*D)4p  -  3d«(5D)4d 

z‘P°  -  e4F  ? 

Vi-Vi 

S8.K8 

Co  III 

1489.243 

0 

3d*(JD)4p-3d‘(3D)5s 

z‘F°  -  f  *D 

vi-Vi 

S8 

Co  III 

1489.899 

10 

S8 

Co  III 

1491.273 

5 

3d*(3H)4s-  3d*(‘I)4p 

a4H  -  x2H°  ? 

Vs-»Vi 

S8.K8 

Co  III 

1492.528 

3 

S8 

Co  III 

1493.152 

10 

3d*(3P)4s  •  3d*(3D)4p 

b4P  -  x4P° 

Vi-Vi 

SR 

Co  III 

1493.595 

2h 

3ds(3F)4s  -  3ds(3D)4p 

b4F  -  w4F° 

Vi-Vi 

S8 

Co  III 

1498.144 

1 

3d*(*D)4s  -  3d*(3P)4p 

a4D  -  z-S” 

Vi-Vi 

Ss 

Co  III 

1499.124 

25 

3d«(sD)4p-3d‘(*D)5s 

z4D’-f4D 

Vi-Vi 

S8 

Co  III 

1499.877 

3 

3ds(3F)4s  -  3ds(3D)4p 

b4F  -  w4F° 

Vi-Vi 

SR 

Co  III 

1500.269 

10 

3d*(*D)4p  -  3d5(5D)5s 

z4D°  -  f  4D 

Vi-Vi 

S8 

Co  III 

1502.531 

3 

3d*(fD)4p  -  3d*(3D)5s 

z4D°  -  f4D 

%  -Vi 

S8 

Co  III 

1504.362 

2 

3d*(3F)4s  -  3d*(3D)4p 

b4F  -  w4F° 

Vi  -Vi 

S8 

Co  III 

1505.249 

5 

3d‘(3P)4s-3d3(3D)4p 

b4P  -  x4P° 

Vi -Vi 

S8 

Co  III 

1508.683 

0  1 

3d*(5D)4p  -  3d*(*D)4d 

z*F°  -  e‘D 

>Vi-Vi 

Sr 

Co  ill 

1510.489 

1 

3d*(3F)4s  -  3d*(3D)4p 

b4F  -  w4D° 

Vi -Vi 

S8 

Co  III 

1511.404 

3 

S8 

Co  III 

1511.730 

2 

SR 

Co  III 

i5ll.920 

3 

3d*('D)4p  3d*(*D)4d 

z*F°  -  e*D 

Vi -Vi 

S8 

Co  III 

1512.997 

3 

3d*(*D)4p  -  3d5(5D)4d 

zsF°  -  e*D 

Vi  -  Vi 

SR 

Co  III 

1513  706 

3 

S8 

Co  III 

1515  027 

25 

S8 
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Co  III 


Co  m 


Element 

Muluplel 

Coafijunboo 

Term 

l-J 

Reference* 

Co  III 

1515.6*3. 

1 

St 

Co  III 

15C  r. 

1 

SI 

Co  in 

1515.9M 

2 

SI 

Co  in 

1517.0/0 

1 

St 

Co  III 

1517.153 

1 

SI 

Co  in 

1517.482 

8 

3d*(‘D)4p  -  3d*(‘D)5s 

i*D*  -  f4D 

*k-"h 

SI 

Co  III 

1517.724 

5 

3d*(‘D)4p  -  3d‘(‘D)4d 

z4D*  -  e4F 

Si 

Co  in 

1518.636 

0 

3d*(‘D)4p  -  3d*(‘D)4d 

z4D*  -  e4F 

%  -*6 

SI 

Co  III 

1519.326 

8 

3d*(‘D)4p  -  3d*(‘D)5s 

z4F  -  f4D 

•ft -V, 

SI 

Co  in 

1522.149 

2 

SI 

Co  in 

1522.885 

10 

3d(‘D)4p-3d*(‘D)5s 

z4F  -  f4D 

Vt-ft 

S8 

Co  in 

1524.113 

8 

3d*(‘D)4p  -  3d*(‘D)4d 

z4F  -  e4F 

SI 

Co  in 

1524.472 

2 

Si 

Co  in 

1524.942 

lh 

3d*(’H)4j  -  3d*(*G)4p 

a4H-x«G°  ? 

SI 

Co  III 

1525.163 

Ih 

S8 

Co  in 

1525.407 

8 

3d*(‘D)4p  -  3d*(‘D)5s 

z4F  -  f4D 

•ft- ft 

S8 

Co  in 

1526.734 

15 

3d*(‘D)4p  -  3d*(‘D)5s 

z*F  -  f*D  ? 

ft-ft 

S8.K8 

Co  in 

1527.780 

10 

3d*(‘D)4p  -  3d*(‘D)4d 

z4D°  -  e4F 

ft-ft 

S8 

Co  in 

1527.948 

2 

3d‘(‘D)4p  -  3d*(‘D)5s 

z4F  -  f4D 

ft-'f. 

S8 

Co  III 

1530.906 

5h 

3d*(*D)4p  -  3d*{‘D)4d 

z*F  -e*F 

‘ft-'f. 

S8 

Co  III 

1531.068 

8h 

S8 

Co  III 

1532.032 

5 

3d*(‘D)4p  -  3d*(‘D'4d 

z4F  -  e4F 

ft  ft 

S8 

Co  III 

1534.268 

100 

3d*(*D)4p  -  3d*(‘D)4d 

z4F  -e4F 

ft-ft 

S8 

Co  in 

1536.554 

3 

3d*(‘D)4p-3d*(‘D)4d 

z4F  -  e4F 

ft -ft 

S8 

Co  III 

1536.955 

3 

3d*(‘D)4p  -  3d’(*D)4d 

z*F  -e*F 

ft-ft 

S8 

Co  III 

1539.255 

1 

3d*(5D)4p  -  3da(‘D)4d 

z*F  -  e*F 

'ft-ft 

S8 

Co  in 

1539.458 

10 

S8 

Co  III 

1542.094 

50 

3d*(‘D)4p  -  3d*(‘D)4d 

z4F°  -  e4F 

'ft- ’•ft 

S8 

Co  III 

1542.616 

5 

3d*(5D)4p  -  3d*(‘D)4d 

z»F-e«F 

ft-ft 

S8 

Co  III 

1543.981 

15 

3d*(*D)4p  -  3d*(*D)4d 

z*F  e»F 

'ft-'ft 

S8 

Co  m 

1544.129 

2 

3d*(‘D)4p  -  3d*(‘D)4d 

z*P°  -e*D 

'ft-ft 

S8 

Co  in 

1544.411 

15 

3d"(*F)4s  -  3d*(*D)4p 

a*F  -  w*F° 

'ft -'ft 

S8 

Co  III 

1544.880 

20 

3d*C'D)4p  -  3d*(‘D)4d 

z4F  -e4F 

ft-ft 

S8 

Co  III 

1547.309 

3 

3d*(*D)4p  -  3d*(*D)4d 

z*F  -  e*F  7 

ft-ft 

S8.K8 

Co  in 

1548.413 

10 

3d«(‘D)4p-3d«(‘D)4d 

z*F  -e*P 

ft -'ft 

S8 

Co  in 

1549.940 

10 

3d‘(*D)4p  -3d*(*D)4d 

z*F  -e*D 

'ft -ft 

S8 

co  in 

1551.536 

3 

3d«(*G)4s-3d*(1D)4p 

b*G  -  v*F 

ft -'ft 

S8 

co  in 

1553.015 

3 

3d*(‘D)4p  -  3d*(,D)4d 

z4P°  -  e*P 

ft-ft 

S8 

Co  in 

1557.328 

3 

3d*(5D)4p  -  3d*(‘D)4d 

z*F  -  e*P 

ft-ft 

S8 

Co  III 

1561.746 

1 

3d*(‘D)4p  -3d*(5D)4d 

z*P°  -  e*D 

ft-ft 

S8 

Co  in 

1563.158 

3 

3d*(*G)4s  -  3d‘(*D)4p 

aHi  -  w4F 

ft-ft 

S8 

Co  III 

1564.090 

1 

3d*(*H)4s  -  3d,(,G)4p 

b*H  -  w*H’ 

ft-ft 

S8 

co  in 

1567.173 

2 

S8 

co  in 

1567.917 

0 

3d*(3H)4s  -  3d*('G)4p 

b*H  -  w*H° 

ft-ft 

S8 

Co  III 

1568.308 

1 

3d*(5D)4p  -  3d*(“D)4d 

z4P"  e*P 

S8 

Co  in 

1569.264 

1 

3d*(’H)4s  -  3d*(,G)4p 

b*H-w*H* 

ft-ft 

S8 

Co  in 

1572.266 

1 

3d*(‘D)4p  -  3d*(*D)4d 

z^”  e5D 

ft-ft 

S8 

Co  III 

1573.921 

5h 

S8 

co  in 

1576.025 

1 

S8 

Co  III 

1578.093 

0 

3d*(*D)4s  -  3d*(5D)4p 

a»D  z4F 

'ft-ft 

S8 

Co  in 

1580.735 

0 

3d*(*G)4s  -  3d*(,G)4p 

a4G-w*G° 

ft -'ft 

S8 

Co  in 

1581.502 

3 

S8 

Co  III 

1582.044 

2 

S8 

Co  III 

1584.663 

1 

3d*(sG)4s  -  3d*(,D)4p 

a*G  -  w4F° 

ft -'ft 

Sfi 

co  in 

1586.180 

8 

Co  in 

1587.186 

5 

3d*(,F)4s  -  3d‘(*G)4p 

b4F  -  y*F° 

ft -'ft 

S8 

Co  in 

1588.642 

5 

59 

3d‘(*H)4s  -  3d*(*G)4p 

b*H  -  w*G° 

ft-ft 

S8 

Co  in 

1593.446 

5 

59 

3d«(*H)4s-3d‘(,G)4p 

b*H  -  w*G°  ? 

ft -'h 

S8,X8 

Co  in 

1594.182 

0 

3d*(*G)4s  -  3d*(*D)4p 

aKi  •  w4F° 

ft-ft 

S3 

Co  III 

1594.953 

5 

3d*(*G)4s  -  3d‘(,D)4p 

a«G  -  w4D° 

ft -'ft 

S8 

Co  III 

1603.563 

8 

3d*(sG)4s-3d,(*D)4p 

a*G  -  w4D° 

'ft -ft 

S8 

Co  in 

1607.410 

3 

3d*(*D)4p  -  3d*(‘D)5s 

z4F  -  f4D 

ft -'ft 

S8 

Co  III 

1608.777 

3 

S8 

Co  III 

1608.864 

3 

3d,(sG)4s-  3d’i(,D)4p 

aST.  -  w4D° 

ft-ft 

S8 

Co  m 

1608.950 

3 

S8 
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Co  III 


Co  HI 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Tenn 

J-J 

References 

Co  in 

1620.051 

1 

3d*(3H)4*  -  3d*(,I)4p 

b*H  -  x*H* 

ah-'y> 

St 

co  in 

1620.254 

1 

3d*(*F)4*  -  3d*(‘G)4p 

iaF  -  x*F* 

St 

Co  III 

1629.666 

1 

3d*(aF)4t  -  3d*(lG)4p 

»aF  -  x»F* 

St 

Co  III 

1635.521 

I 

3d*(*G)4t  -  3d*(*G)4p 

»*G  -  x*G’ 

■%-% 

St 

Co  III 

1645.986 

6 

36 

3d*(aH)4s  -  3d*(*G)4p 

a4H  -  y*W 

St 

Co  III 

1647. 100 

0 

36 

3d*(*H)4s  -  3d*(*G)4p 

a4H  -  y*H' 

S8 

co  in 

<649.153 

1 

3d*(*D)4s  -  3d*(*D)4p 

a*D  -  z4F° 

%  -% 

St 

Co  III 

1649.265 

40d 

36 

3d"(>H)4s-3d*(*G)4p 

»4H  -  y«H* 

St 

Co  III 

1651.783 

0 

36 

3d*(aH)4s  -  3d*(*G>4p 

a  'H  -  y<H 

K-Vt 

S8 

Co  III 

1652.024 

I 

3d*(3G)4s  -  3d*(ID)4p 

c*G  -  v*F“ 

'h-'k 

St 

Co  III 

1652.182 

I 

3<f(‘D)4s  -  3d*(*D)4p 

a*D  -  z4F“ 

S8 

Co  III 

1652.791 

2 

36 

3d*(3H)4s  -  3d*(*G)4p 

a4H  -  ^H" 

•h  -ft 

S8 

Co  III 

1659.757 

2 

58 

3d*(3H)4s  -  3d*(*G)4p 

b*H  -  xKi” 

S8 

Co  in 

1661.422 

2 

58 

3d*(>H)4s  -  3d*(*G)4p 

b*H  -  x*G“ 

h-Vt 

S8 

Co  III 

1663.500 

I 

3d*(*D)4s-  3d*(*D)4p 

a*D  -  z4F 

S8 

Co  in 

1665.269 

10 

23 

3d*(*D)4s  -  3d*(*D)4p 

a*D  -  z4D° 

S8 

Co  III 

1668.032 

1 

23 

3d*(*D)4s-3d*(*D)4p 

a*D  -  z4C" 

S8 

co  in 

1672. 133 

0 

3d*(aH)4s  -  3d*(*G)4p 

a4H  -  xKT 

S8 

Co  in 

1673.325 

2 

3d*(*D)4s  -  3d*(*D)4p 

a*D  z4F° 

TA 

S8 

Co  III 

1673.679 

4 

3d*(3H)4s  -  3d*(aG)4p 

a4H  -  x*G° 

■%->% 

S8 

co  in 

1677.901 

3 

23 

3d*(*D)4s  -  3d*(*D)4p 

a*D  -  :t4D° 

Ml-M. 

S8 

Co  III 

1679.481 

1 

3d*(aP)4s  -  3d*(*G)4p 

b4P  -  x4G° 

M.-* 

S8 

Co  III 

1679.578 

4 

23 

3d*(*D)4s  -  3d‘(5D)4p 

a*D  -  z4D° 

Mi  -Mi 

S8 

Co  III 

1680  734 

0 

3d‘(aH)4s  -  3d‘(aG)4p 

a4H  -  x^0 

*44  - 

S8 

Co  in 

1681 .074 

2 

23 

3d4(,D)4s  -  3d*(*D)4p 

a*D  -  z4D° 

7A  -7A 

S8 

co  in 

1689.283 

1 

3d‘(aH)4s  -  3d*(sF)4p 

a4H  -  y*G° 

*-7A 

S8 

Co  III 

1689.858 

20 

22 

3d*(!D)4s  -  3d*(*D)4p 

a*D  -  z*P° 

M.  -44 

S8 

Co  in 

1696.008 

200 

22 

3d*(*D)4s  -  3d‘(*D)4p 

a*D  -  z*P° 

’A- Mi 

S8 

Co  in 

1696.980 

1 

3d‘(aH)4s  -  3d‘(aF)4p 

a4H  -  y*G° 

S8 

Co  in 

1697.988 

160 

22 

3d*(*D)4s  -  3d‘(«D)4p 

a*D  -  z‘P° 

3A-Mi 

S8 

Co  in 

1699.880 

0 

3d*(aG)4s  -  3d‘('G)4p 

b*G  -  waH° 

S8 

Co  III 

1701.770 

0 

3d*(aF)4s  -  3d*(aG)4p 

b4F  -  x4F"° 

S8 

Co  III 

1702.506 

I 

3d*(*F)4s  -  3d*(aG)4p 

b4F  -  x*G° 

7A-7A 

S8 

Co  III 

1702.790 

100 

22 

3d«(»D)4s-3d»(‘D|4p 

a*D  -  z*P° 

Mi  -  % 

S8 

Co  III 

1704.817 

1 

3d*(*G)4s  -  3d‘(*G)4p 

aHS-y^ 

"4  -"4 

S8 

Co  in 

1707.348 

200 

22 

3d*(sD)4s  -  3d*(aD)4p 

a*D  -  z*P“ 

%  -7A 

S8 

Co  III 

1707.951 

100 

7.2 

3d*(*D)4s  -  3d*(5D)4p 

a*D  -  z*P° 

Mi-Mi 

S8 

Co  in 

1709.395 

1 

S8 

Co  III 

1711.531 

1 

3d*(3G)4s  -  3d*('G)4p 

b*G  -  w’H" 

'A  -  % 

S8 

Co  III 

I 71 5. 768 

0 

3d*(*G)4s  -  3d‘('G)4p 

b*G  -  xaF° 

~A  -7A 

S8 

Co  III 

1716.251 

40 

22 

3d‘(*D)4s  -  3d*(5D)4p 

a*D  -  z‘P“ 

%-M. 

S8 

Co  III 

1718.887 

o 

3d*(*G)4s  -  3d6(aG)4p 

a<G  -  y3H° 

%  "h 

S8 

Co  III 

1719.383 

1 

S8 

Co  III 

1720.068 

4 

3d6(aH)4s  -  3J6(aF)4p 

a4H  -  z3F° 

%-* 

S8 

Co  III 

1721.151 

2 

3d‘(3H)4s  -  3d*(aF)4p 

a4H  -  z!F° 

%-7/ , 

S8 

Co  III 

1721 .678 

1 

3d»(3F)4s  -  3d«(*G)4p 

b4F  -  x^"  ? 

%  ->3i 

S8,K8 

Co  III 

1722.91 1 

0 

3d*(3F)4s-3d«(3G)4p 

b4F  -  x4F 

7A  -7A 

S8 

Co  III 

1723.536 

0 

3d«(aG)4s-3d,(aG)4p 

a*G  -  y2H° 

’A  -Mt 

S8 

Co  III 

1723.970 

100 

22 

3d>*(aD)4s-3d«(,D)4p 

a‘D  -  z*F  ’ 

7A  -  M. 

S8 

Co  III 

1726.134 

20 

35 

3d*(aH)4s-3d«(aF)4p 

a4H  -  y^" 

■%->% 

S8 

Co  III 

1726.726 

3 

3d*(*H)4s  -  3d«(aF)4p 

a4H  -  zaF° 

%  -% 

S8 

Co  III 

1728.091 

1 

3d«(aG)4s  -  3d,(*G)4p 

b*G  -  x*F° 

%  -% 

S8 

Co  III 

1729.724 

1 

3ds(aF)4s  -  3d*(aG)4p 

b4F  -  x4F° 

% 

S8 

Co  III 

1730.669 

50 

57 

3d*(’H)4s  -  3d,(aG)4p 

baH  -  yaH° 

% -•h 

S8 

Co  III 

1732.358 

0 

3d,(aG)4s  -  3d*('G)4p 

b*G  -  xaF° 

%  -% 

S8 

Co  III 

1732.545 

40 

35 

3d*(aH)4s  -  3de(aF)4p 

a4H  -  y4G° 

S8 

Co  III 

1733.635 

2 

3d«(3H)4s-3d6(3F)4p 

a4H  -  y4G° 

S8 

Co  III 

1735.400 

10 

35 

3d*(3H)4s  -  3d6(aF)4p 

a4H  -  y^0 

%  -  ’A 

S8 

Co  III 

'36.312 

50 

22 

3d*(»D)4s  -  3d6(5GMp 

a«D - z‘P° 

%  -  ’A 

S8 

Co  III 

1736.856 

1 

3d6(aG)4s  3d«(3(.,4p 

a4G  -  y3H° 

*h-% 

S8 

Co  III 

1737.523 

1 

3d‘(aF)4s  -  3de (■’K) 4 p 

b!F  -  y3G° 

Mi  -  7A 

S8 

Co  III 

1738.653 

0 

3d*(3F)4s  -  3da(3F)4p 

FF-y^G0 

9A  -  Mi 

S8 

Co  III 

1739.833 

6 

35 

3d«;aH)4s-3d*(aF)4p 

a4H  -  y4G 

%  «A 

S8 

Co  III 

1741.057 

1 

35 

3d«(3H)4s-2d«(aF)4p 

a4H-y4G° 

’A  -  ’A 

S8 

Co  III 

1742.372 

0 

3d*(‘G)4s  -  3d*(3D)4p 

c3G  -  w3F° 

%  -7A 

S8 
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Co  III 


Co  III 


Element 

Wavcknfth 

Intensity 

Multiple! 

Confifurslion 

Terra 

;-j 

References 

Co  in 

1743.311 

6 

63 

3tJ*(*F14s  -  3d*(*G)4p 

»*F  -  yaF* 

SI 

Co  in 

1744.529 

0 

3d*(*h;4s  -  3d*(*F)4p 

a4H  -  vHj' 

SI 

Co  III 

1745.674 

80 

57 

3d*(*H)4s  -  3d*(*G)4p 

b*H  -  yaH" 

SI 

Co  in 

1746.369 

4 

3d*(sF)4j  -  3d*(’F)4p 

b4F  -  y*G* 

Si 

Co  III 

1746.853 

1 

Si 

Co  III 

1749.728 

5 

28 

3d*(*P)4»  -  3d*(’P)4p 

b4P-y4D,“ 

%  -% 

Si 

Co  III 

1751.037 

20 

St 

Co  III 

1751.854 

40 

29 

3d*(*P)4s  -  3d*(3F)4p 

b4P  -  x4D° 

Si 

Co  III 

1754  761 

0 

3d*(*D)4s  -  3d*(‘G)4p 

b4D  -  x3F* 

Si 

Co  in 

1755.979 

100 

21 

3d*(*D)4s  -  3d*(*D)4p 

a*D  -  z*F* 

% -% 

Si 

Co  III 

1756.851 

6 

3d*(*P)4s  -  3d*(*F)4p 

b*P  -  y*D* 

99-li 

Si 

Co  III 

1757.531 

3 

3d*(’F)4s  -  3d‘(»F)4p 

b4F  -  zaF* 

Si 

Co  m 

1758.454 

0 

3d*(*F)4s  -  3d*(aF)4p 

b4F  -  z3F* 

Si 

Co  III 

1759.144 

1 

3d*(sD)4»  -  3d*(K3)4p 

b4D  -  x*F* 

S8 

Co  III 

1760.354 

1000 

21 

3d*(*D)4s  -  3d*(*D)4p 

a*D  -  z"F" 

Si 

Co  in 

1761.367 

2 

69 

3d*(H3)4s  -  3d*('I)4p 

b*G  -  x3H° 

S8 

Co  in 

1763.465 

20 

3d*(sD)4s  -  3d‘('G)4p 

b4D  -  x*F° 

S8 

Co  III 

1763.533 

3 

63 

3d«(sF)4s-3d‘(KJ)4p 

a3F  -  yaF* 

%  -14 

S8 

Co  in 

1765.414 

0 

3d*(*F)4s  -  3d*(aF)4p 

b4F  -  zaF” 

34-34 

S8 

Co  in 

1767.084 

6 

21 

3d*(*D)4s-  3d*(*D)4p 

a*D-z*F* 

74  -14 

S8 

Co  III 

1767.308 

10 

3d*(*D)4s  -  3dc(‘G)4p 

b4D  -  wKi° 

14-34 

S8 

Co  III 

1768.003 

lh 

S8 

Co  III 

1768.238 

40 

3d*(aD)4s  -  3d‘(«DUp 

b4D  w4F° 

34  -14 

S8 

Co  IU 

1768.471 

20 

3d*(aF)4s  -  3d‘(aF)4p 

b4F  -  zaF° 

14-14 

S8 

Co  III 

1769.495 

2 

S8 

Co  III 

1769.957 

100 

21 

3d*(aD)4s  -  3d‘(‘D)4p 

a*D  -  z*F° 

34-34 

S8 

Co  III 

1770.500 

2 

S8 

Co  III 

1771.239 

20 

3d*(»F)4s  -  3d*(sF)4p 

b“F  -  z3F” 

14-34 

S8 

Co  III 

1771.854 

40 

3d*(*D)4s  -  3d*(3D)4p 

b4D  -  w4F" 

14-14 

S8 

Co  III 

1772.233 

60 

3d*(aD)4s  -  3d*(aD)4p 

b4D  -  w4F° 

14-34 

S8 

Co  III 

1772.438 

40 

3d4(3D)4s  -  3d*(1G)4p 

b4D  -  wKJ° 

34-14 

S8 

Co  III 

1772.549 

10 

S8 

Co  III 

1772.671 

20 

3d«(aD)4s  -  3d‘(‘D)4p 

b4D  -  w4F° 

13  - 14 

S8 

Co  III 

1773.215 

100 

73 

3d‘f‘I)4s-3d*(,I)4p 

aal  -  y3I° 

14-14 

S8 

Co  III 

1773.568 

1000 

21 

3d*(*D)4s  -  3d*(‘D)4p 

a‘D  -  z*F° 

34-14 

S8 

Co  III 

1774.418 

100 

73 

3d«(«I)4s-3d‘('I)4p 

a3I  -  y3I° 

14-14 

S8 

Co  III 

1774.577 

2 

73 

3d*(,I)4s-3d«('I)4p 

a3I  -  yaI° 

14-14 

S8 

Co  III 

1776.630 

0 

3d«(aD)4s-3d«(aD)4p 

b4D  -  w4F° 

34-34 

S8 

Co  III 

1777.145 

200 

43 

3d‘(3F)4s  -  3d*(aF)4p 

^F-y^” 

14-14 

S8 

Co  III 

1778.091 

20 

21 

3dc(,D)4s-3d'(«D)4p 

a*D  -  z*F° 

14-14 

S8 

Co  III 

1779.536 

4 

28 

3d«(aP)4s-3d‘(aP)4p 

b4P  -  v4D° 

14-44 

S8 

Co  III 

1779.896 

1 

3d‘(aP)4s  -  3d‘(3F)4p 

b4P  -  x4D° 

14-14 

S8 

Co  III 

1780.046 

400 

21 

3d6(6D)4s  -  3d*(5D)4p 

a*D  -  z*F° 

14-14 

S8 

Co  III 

1782.966 

600 

21 

3d‘(sD)4s-3d"('D)4p 

a*D  -  z*F° 

14  -34 

so 

Co  III 

1784.055 

100 

43 

3d‘(3F)4s  -  3d‘(3F)4p 

b4F  -  y^” 

34-14 

S8 

Co  III 

1 784.790 

6 

S8 

Co  III 

1785.116 

4 

3d*(*D)4s  -  3d*(aD)4p 

b4D  -  w4D° 

14-34 

S8 

Co  III 

1785.705 

1 

69 

3d,,aG)4s  -  3d,(1I)4p 

bH3  -  xaH“ 

34-14 

S8 

Co  !II 

1785.965 

10 

21 

3d*(6D)4s  -  3d‘(3D)4p 

a*D  -  z‘F° 

14-34 

S8 

Co  III 

1786.342 

40 

43 

3da(*F)4s  -  3d*(,F)4p 

b4F  -  y^” 

14-34 

S8 

Co  III 

1786.679 

10 

3d«(3D)4s-3d*(»D)4p 

b4D  -  w4D° 

14-14 

S8 

Co  III 

1787.082 

200 

21 

3d,(5D)4s  -  3d*(sD)4p 

a«D  -  z‘F° 

14-14 

S8 

Co  III 

1787.502 

10 

3d«(aD)4s-3d«(aD)4p 

b4D  -  w4D° 

14  -14 

S8 

Co  III 

1787.575 

6 

3d‘(3D)4s  -  3ds(3D)4p 

b4D  -  w4D° 

34-34 

S8 

Co  III 

1789.070 

200 

21 

3d‘<iD)4s-3d,(«D)4p 

a«D  -  z*F° 

14-14 

S8 

Co  III 

1789  373 

20 

43 

3d*(aF)4s-3d‘(aF)4p 

b4F  -  y*G° 

14-% 

S8 

Co  III 

1789.549 

20 

3d,(aD)4s-3d,(aD)4p 

b4D  -  w4D° 

34-34 

S8 

Co  III 

1790.258 

100 

49 

3d«(aG)4s-3d«(3G)4p 

a*C  ■  y4H° 

14-14 

S8 

Co  III 

1790.389 

10 

3d*(,D)4s-3d,(aD)4p 

b4D  -  w4D° 

14-14 

S8 

Co  III 

1790.892 

5 

3d«(aD)4s-3d«(3D)4p 

b4D  -  w4D° 

34-14 

S8 

Co  III 

1791.153 

60 

72 

3d*(,I)4s-3d«(,G)4p 

a3I  - 

14-14 

S8 

Co  III 

1791 .277 

100 

21 

3d«(«D)4s-3d*(aD)4p 

a6D  -  z«F° 

34-34 

S8 

Co  III 

1792.144 

20 

34 

3d*(3H)4s  -  3d*(3H)4p 

a4H  -  zaP 

14-14 

S8 

Co  III 

1792.410 

60 

21 

3d«(«D)4s-3d‘(‘D)4p 

a«D  -  z*F° 

34-14 

S8 

Co  III 

1793.924 

40 

28 

3d*(3P)4s  -  3d,1(3P)4p 

b4P  -  y4D° 

14-14 

S8 

498 


Co  III 


Co  III 


Element 

Wavelca(th 

Intensity 

Muhiplet 

Coafigurmtioo 

Tern 

m 

Refoenco 

Co  III 

1794.804 

20 

72 

3d*(‘I)4s  -  3d*(*G)4p 

*q  -  w3h* 

"k-'Vi 

SS 

Co  III 

1795.426 

0 

3d*(*P)4j  -  3d*(*G)4p 

b*P-x'F 

SI 

Co  III 

1796  200 

2 

72 

3d*('I)4»  -  3d*(*G)4p 

a3I  w«H‘ 

SI 

Co  ill 

1796.664 

1 

SI 

Co  III 

1797.095 

2 

3d*(*P)4s  -  3d*(’F)4p 

bT  -  y*D° 

SI 

Co  III 

1798.064 

100 

28 

3d*(*P)4i  -  3d*(*P)4p 

b^P-y^D* 

SI 

Co  III 

1798.876 

1 

3d*(*P)4s  -  3d*(*F)4p 

b4P-  x4D* 

SI 

Co  III 

1800.469 

10 

3d*(*D)4s  -  3<l*(*D)4p 

b*D  -  x4F 

Si 

Co  III 

1800.974 

5 

3d*(3D)4s  -  3d*(’D)4p 

b4D-x4F 

%-Vt 

St 

Co  III 

1801.030 

5 

3d*(*P)4i  -  3d*(’P)4p 

b*P - z*S* 

SI 

Co  III 

1802.917 

0 

3d*(5C)4s  -  3d*(*G)4p 

a^  -  y^H* 

SI 

Co  III 

1805.535 

100 

49 

3d*(*G)4i  -  3d*(*G)4p 

-  y4H* 

SS 

Co  III 

2 

48 

3d*(*G)4»  -  3d«(*G)4p 

8*0  -  x^- 

SI 

Co  III 

1806.350 

2 

St 

Co  III 

1808.384 

60 

68 

3d*(*G)4s  -  3d*(*G)4p 

b*G  -  x*G* 

SI 

Co  III 

1809.233 

S 

Si 

Co  III 

1809  904 

1 

S8 

Co  III 

1810.464 

3 

3d*('D)4s-3d«(‘D)4p 

t^D  -  x3D" 

%-9i 

S8 

Co  III 

1811.317 

20 

28 

3d*(*P)4i  -  3d*(’P)4p 

b4P  -  y4D° 

9.-% 

Si 

Co  III 

1811.466 

80 

49 

3d*(*G)4s  -  3d*(*G)4p 

a<G  -  y4H* 

% 

SI 

Co  III 

1811.694 

1 

3d*(’D)4s  -  3d*(3D)4p 

b4D-x4F 

% 

S8 

Co  III 

1812.336 

1 

3d*(’H)4i  -  3d*(’H)4p 

a4H  -  z*G° 

S8 

Co  III 

1812.550 

10 

3d*(’D)4s  -  3d'{*D)4p 

b4D  -  x4F 

S8 

Co  III 

1813  044 

10 

48 

3d*(1G)4s  -  3d*(*G)4p 

a*G  -  x*G° 

*  -% 

S8 

Co  11! 

1813.186 

60 

49 

3d*(*G)4s  -  3d*(*G)4p 

a*G  -  yrtT 

fx-'k 

S8 

Co  III 

1814.084 

2 

3d*(*H)4'<  -  3d*(*F)4p 

a4H  -  y4F” 

S8 

Co  III 

1814.219 

20 

48 

3d*(1G)4j  -  3d*(*G)4p 

a*G  -  x4F 

%-% 

S8 

Co  III 

1814.683 

20 

48 

3d*(*G)4s-3d*(3G)4p 

a^  -  x4F 

V, 

S8 

Co  III 

1814.865 

20 

3d*(lD)4s  -  3d*(‘D)4p 

b*D  -  v3F 

-% 

S8 

Co  in 

1815.063 

4 

56 

3d*(’H)4s  -  3d*(*G)4p 

b*H  -  y*M° 

S8 

Co  III 

1815.596 

40 

42 

3d*(*F)4s  -  3d*(’F)4p 

b4F  -  x4D° 

S8 

Co  III 

1815.686 

40 

42 

3d*(*F)4j  -  3d*(iF)4p 

b4F  -  x4D° 

%-V. 

S8 

Co  III 

1816.084 

1 

3d*(‘G)4s  -  3d*(‘G)4p 

c*G  -  w3H° 

S8 

Co  III 

1816.250 

2 

3d*(*P)4s  -  3d*(*P)4p 

b4P  -  z3D° 

S8 

Co  III 

1816.617 

4 

33 

3d*(»H)4s  -  3d*(3H)4p 

a4H  -  z*G° 

S8 

Co  III 

1817.518 

20 

78 

3d*(‘G)4s  -  3d*(*G)4p 

c*G  -  w3H° 

S8 

Co  III 

1817  026 

20 

48 

3d*(3G)4s  •  3d*(*G)4p 

a*G  -  x4F 

t/KH 

S8 

Co  III 

1818.684 

40 

42 

3d*(*F)4s  -  3d*(3F)4p 

b4F  -  x4D° 

S8 

Co  III 

1819.009 

0 

3d*(,D)4s  -  3d*(*D)4p 

b4D  -  x4F 

Si-9. 

S8 

Co  III 

1819.070 

0 

3d*(3F)4j  -  3d*(3H)4p 

b4F  -  z3I” 

% 

S8 

Co  II 

1819.261 

6 

33 

3d*(3H)4s  -  3d*(*H)4p 

a4H  -  z*G” 

S8 

Co  II 

1819.330 

40 

56 

3d*(3H)4s  -  3d*(3G)4p 

b3H  y4H° 

S8 

Cr  III 

1820.064 

20 

42 

3d«(3F'4s-3d*(3F)4p 

b4F  -  x4D° 

S8 

”,  III 

1821.004 

0 

3d*(3H)4s  -  3d*(3F)4p 

a4H - y4F” 

S8 

C  III 

1821.262 

8C 

78 

3d*(‘G)4s  -  3d*(‘G)4p 

cKJ  -  w3H° 

S8 

Co  III 

1821 .688 

80 

48 

3d*(3G)4s  -  3d*(*G)4" 

a *C  -  x*G° 

S8 

Co  III 

1821.766 

80 

68 

3d*(*G)4s  -  3d*(Hj)4p 

b^  -  xk;° 

%  -% 

S8 

Co  III 

1822.046 

20 

56 

3d*(3H)4s  -  Jd,(3G)4p 

b3H  -  y4H° 

S8 

Co  III 

1 7,i  215 

0 

3d«(3H)4j  -  3d*(=H)4p 

a4H  -  z4I° 

-  “4 

S8 

Co  III 

182:  079 

200 

3d*(3Ci)4s  -  3d*(*Gj4p 

a<G  -  x^” 

S8 

Co  nr 

1823.414 

20 

3d*(ll)4s  -  3d*(‘G)4p 

aJl  -  w*G° 

S8 

Co  III 

1823.622 

■0 

3d,(3D)4s-3d«(»D)4p 

b4D  -  x4F 

S8 

Co  :ii 

1824.874 

20 

42 

3d*(3F)4s  -  3d°(3F)4p 

b4F  -  x4D° 

S8 

Co  III 

1825.365 

80 

3d‘(3F)4s  -  3d‘(3F)4p 

a‘F  -  y2D' 

S8 

Co  III 

1825.464 

60 

33 

3d*(»H)4s  -  3d«(3H)4p 

a4H  -  z*G° 

S8 

Co  III 

1825.947 

150 

48 

3d!'(3G)  Is  -  3d«('G)4p 

a^-xKJ” 

S8 

Co  III 

1827.094 

60 

42 

3d*(3F)4s-3d«(3F)4p 

b4F  -  x4D° 

S8 

Co  III 

1829.392 

1 

3d*(3F)4s  -  3d*(3F)4p 

b4F  -  x4D° 

S8 

Co  III 

1829.674 

40 

55 

3d,(3F)4s-3d«(»F)4p 

a3F  -  y*D° 

S8 

Co  III 

1830.093 

400 

26 

3d*(5D)4s  -  3d*(3D)4p 

a4D  -  z4P" 

S8 

Co  III 

1830.581 

60 

32 

3d*(3H)4s  -  3d‘(3H)4p 

a4H  -  z4I° 

S8 

Co  III 

1830.780 

4 

3d«(»H)4s  -  3d*(*F)4p 

a4H  -  y4F° 

S8 

Co  III 

1830.870 

30 

S8 

Co  111 

1831.439 

400 

32 

3d4(3H)4s  -  3d*(3H)4p 

a4H  -  z4l° 

S8 

Co  HI 

1831.916 

150 

26 

3d*(5D)4s  -  3d*(3D)4p 

a4D  -  z4P° 

S8 

499 


Co  in 


Co  HI 


80 

47 

0 

10 

1$ 

47 

1000 

32 

20 

26 

30 

42 

4 

55 

60 

200 

32 

20 

47 

10 

77 

4 

39 

Ekfi  I  imaut T 


1832.201 

1832.784 

1833.874 

1834.840 
183$. 000 

1835.255 

1835.617 

1835.687 

1836.200 

1837.630 

1837.840 
1839.535 
1839  636 
1841.924 
1842.109 

1843.332 

1843.443 

1843.532 

1843.960 

1844.684 

1844.726 

1845.074 

1846.050 

1846.157 

1846.514 

1847.825 

1849.299 

1849.464 

1849.932 

1850.503 

1850.780 

1851.509 
1851.937 
1852.645 
1852.919 

1853.266 

1853.841 

1854.194 

1854.393 

1854.763 

1853.331 

1855.954 

1857.657 

1858.487 

1859.510 

1861.775 

1862.660 

1863.134 

1863.467 

1863.615 

1863.826 

1864.187 

1865.424 

1865.456 

1866.497 

1866.615 
1867.490 
1867.930 
1868.7% 
1870.012 

1870.634 

1871.870 

1871  952 

1872  532 
1872.575 


Mak^lcl 


M»(*G)4* 
3<J*(*F)4* 
30*(*P)4*  • 
3d*(*G)4»  ■ 
3d*(*H)4*. 

3d*(,D)4*  - 
3d*(*F)4*  - 
3d*(*H)4»- 
>d*(>G)4.- 
3d*(»H)4»- 

3d*(*G)4t- 
3<J*(,G)4»  - 
3d*(*F)4t- 
3d*(*F)4s  - 
3d*(aF)4s  - 


•  3d*(*G)4p 

•  3d*(*P)4p 

■  3d*(JF)4p 
3d*(KJ)4p 

■  3d*(3H)4p 

3d*(‘D)4p 

W(,F)4p 

3d*(*G)4p 

3d*(*G)4p 

3d*(*H)4p 

3d*(aG)4p 

3d*(*G)4p 

3d*(*P)4p 

3d*(aF)4p 

3d3(aF)4p 


3d*(aG)4s  -  3d*(aG)4p 
3d*(‘D)4*  -  3d*(aD)4p 
M*(*P)4s  -  3d*(aP)4p 


M*(*G)4t  -  3d*(aD)4p 
3d*(aG)4s  -  3d*(aC>)4p 

3d*(‘D)4s  -  3d*(‘D)4p 
3d*(3H)4s  -  3d*(aH)4p 

3d*(*P)4s-3d«(aP)4p 
3d*(*G)4s-3d«(‘G)4p 
3d*(*P)4s  -  3d*(3P)4p 
3d*OG)4s  -  3d*(‘G)4p 
3d*(*P)4s  -  3d*(*P)4p 

3d*(aF)4s  -  3d*(aH)4p 
3d*(aP)4s  -  3d*(3P)4p 
3d*(aD)4s  -  3d*(aD)4p 
3d*(aG)4s  -  3d*(aG)4p 
3d*(aH)4s  -  3d*(aKj4p 

3d*(*H)4s  -  3d«(XJ)4p 
3d*('G)4s  -  3d,(*D)4p 
3d*(*G)4s  -  3d*(*H)4p 
3d*(aG)4s  -  3d«(aG)4p 
3d*(’H)4s  -  3d*(aH)4p 

3d«(>G)4s-3d«(aD)4p 
3d*(aP)4s  -  3d*(aP)4p 

3d*(aG)4s-3d‘(aF)4p 
3d*(aF)4s  -  3da(3H)4p 


3d*(3F)4s 

3d‘(aH)4s 

3d*(3H)4s 

3d*('I)4s 

3d*(3F)4s 

3d«(aH)4s  ■ 
3d“(3H)4s  • 
3d*(3H)4s  - 
3d«(aF)4s  - 
3d«(5D)4s  - 


■  3d«(3F>4p 
3d*(aG)4p 
■3d«(3H)4p 
3d«(‘D4p 
3d‘(3G)4p 

3d«(aH)4p 

3d«(aH)4p 

3d«(3H)4p 

3d«(3F)4p 

3d«(3D)4p 


3d*(3H)4s  -  3d6(aH)4p 
3d«(‘G)4s-3d'(aD)4p 
3d*(3F)4s  -  3d*(aH)4p 
3da(aII)4s  -  3d*(aG)4p 


Ten 

1- J 

*K>  -  J.'\F* 

44-14 

b*F  -  y*D* 

%-% 

b*P-y*r 

%-% 

-  xHi' 

%  % 

a4H  -  z*T 

44-44 

a4D  -  z*P’ 

14-44 

b<F  -  x*D* 

%  % 

b*H  x*G" 

44-14 

•‘G  -x4F* 

14  -% 

»4H  -  z4I‘ 

14-44 

•‘G  -  x'G* 

%-% 

c*G  -  x»F* 

%-% 

b4F  -  y*D* 

%-% 

b4F-x4D* 

14  •  % 

a*F  -  y*D* 

%■% 

**G-x<0' 

14-44  , 

a4D  -  z'V 

44-44 

b4P  -  z*D' 

%-% 

cKJ-w'F* 

%-% 

a'KJ-x'P 

%-% 

3d«(3F)4s 
3d6(3H)4s  ■ 
3d«(aH)4s- 
3d3('I)4s  - 
3d«(3H)4s- 


3d»(aF)4p 

3d«(3H)4p 

3d6(aK)4p 

3d«(‘I)4p 

3d3(aH)4p 


a4D  -  z4P* 
a4H  -  z4I* 

baP  zaP" 
cV  w^* 
b’P  -  y4p° 
cHi  -  wHi° 
b4P  -  y4P° 

b4F-z«0* 

b4P  -  y'P” 
a4D  -  z-  P“ 
3*0  x4F° 
a4H  -  z4I” 

b»H  -  x4F° 
cHj  -  w4F° 
a*G  -  zaH° 
b*G  -  yaF” 
baH  -  zaH  * 

cHi  -  w4r” 
baP  -  zaS° 

a*G  -  y *G° 
b"F  zHT 

b4F  -  y4F° 
b*H  -  x4P 
a4H  -  z4H° 
aaI  x»H° 
aaF  -  y4H° 

a4H  -  z4H° 
baH  zaH° 
a4H  -  z4Hc 
b4F  -  y4F 
a4D  -  z4r 


a4H  -  z4H° 
cKj  -  w4D" 
b4F  -  zKJ' 
baH  -  x4F° 

b4F  -  y4F° 
a4H  -  z4H° 
a4H  -  z4H° 
a*I  -  x*H° 
a4H  -  z4H° 


IS* 

%•%  St 
14 -14  S8 

%-%  S8 
14-14  S8 
14 -14  S8 
%-%  S8 
14 -%  S8 

14-%  S8 
%-%  S8 
14 -%  S8 
14  14  S8 
%-*  S8 

14 -%  S8 
14 -%  S8 
%-*%  S8 
14 -%  SR 
14 -%  S8 

%-%  S8 
%-%  S8 
S8 

14 -%  S8 
%-%  S8 

14 -14  S8 
44-14  S8 
44-44  S8 
44-44  S8 
%-%  S8 

44-44  S8 
44-44  S8 
14 -%  S8 
14 -%  S8 
%-%  S8 

S8 

l%-%  S8 
14 -%  S8 
%•%  S8 
14 -%  S8 

%-%  S8 
44-44  S8 
%  -%  S8 
44-14  S8 
44-44  S8 


500 


Co  III 


Co  II* 


Fktncnl 

Wavelength 

Intensity 

Multiple! 

Coafguratioa 

Ter® 

m 

References 

Co  Ill 

1873  014 

0 

52 

3d*(*H)4s  -  3d*(*F)4p 

b*H  -  y*G* 

SI 

Co  111 

1874.355 

20 

40 

3d4(’F)4j  -  3d*(*F)4p 

b4F  -  y4F* 

36 -36 

S8 

Co  III 

1874.822 

60 

31 

3d*(*H)4s  -  3d*(3H)4p 

a'H  z4H* 

36-36 

s* 

Co  111 

1875  004 

40 

40 

Jd*(3F)4s  -  3d*(*F)4p 

b4F 

36-36 

St 

Co  Ill 

1877.464 

10 

39 

3<t*(,F)4s  -  3*J*(*P)4p 

b'F-^D’ 

36-36 

St 

Co  III 

1877.544 

10 

40 

3d*(*F)4s  -  Jd*(3F)4p 

b4F  ^F* 

36-36 

Si 

Co  III 

1879  170 

2 

3d*(’F)4s  -  3d*(’H)4p 

b4F-z4l* 

%-m. 

St 

Co  III 

1879  244 

60 

31 

Jd*(3H)4s  -  3d*(*H)4p 

a4H  -  z'H* 

36*36 

St 

Co  IP 

1879.385 

20 

6/ 

3d4(3G)4i  -  3d*(3G)4p 

b*G  -  y»F* 

36-36 

St 

Co  III 

1879.753 

10 

3dVK)4s  -  3d*(*G;4p 

a3F  -  y4!!” 

36  -Ik 

St 

Co  III 

1880  449 

6 

52 

3d*(,H)4s  -  3d*(*F)4p 

b*H  -  y*G’ 

36-36 

St 

Co  III 

1880  912 

10 

40 

3d*(,F)4s  -  3d*(3F)4p 

b4F  -  y 4F 

36 -34 

St 

Co  III 

1881.080 

30 

St 

Co  III 

1881 .427 

30 

31 

3d*(’H)4s  -  3d*(,H)4p 

a4H  -  z4H° 

36  -36 

St 

Co  III 

1881  702 

200b 

40 

3d*(*F)4s  -  3d*(*F)4p 

b4F  -  y*F~ 

36-36 

St 

Co  III 

1881  702 

200b 

30 

3d*(,H)4s  -  3d*/*H'4n 

»<H  .  r*C.* 

*36- >34 

ss 

Co  III 

1861  86/ 

60 

30 

3d*(3H)4i  -  3d*(*H)4p 

a4H  -  z^' 

*34-  36 

St 

Co  III 

1882  323 

30 

40 

3d*(JF)4*-3d*(*F)4p 

b4F  -  y«F 

36  *4 

St 

Co  III 

1883.286 

40 

30 

3d*(,H)4s-3d‘(*H)4p 

a4H  -  zKC 

34-36 

s* 

Co  III 

1884.532 

1 

3d*(*F)4s  -  3d*(Kj)4p 

a3F  •  x4F* 

36-36 

St 

Co  III 

1385.476 

3h 

3d*(JG)4s  -  3d‘(*F)4p 

a*G  -  y*G° 

*36  *36 

SI 

Co  III 

1886.469 

10 

40 

3d*(*F)4s  -  3dg(3F)4p 

b4F  -  y4F° 

36-36 

S8 

Co  HI 

1886.742 

40 

St 

Co  III 

1888  345 

2 

3d*(*F)4s  -  3d*(*G)4p 

a3F  -xKJ" 

36-36 

SI 

Co  III 

1888.45: 

2 

3d*(1F)4s  -  3d*(*H)4p 

b4F  -  z4I° 

36-36 

S8 

Co  III 

1889.090 

2 

3d*(JG)4s  -  3d°(*F)4p 

a*G  -  z3F“ 

36-36 

St 

Co  III 

1889  32! 

4 

3d*(*H)4s  -  3d,(1H)4p 

a*H  -  zHl* 

36-36 

S8 

Co  III 

1890  642 

0 

3d*(>H)4s-3d*(1lI)4p 

a4H  -  z^” 

*34  -  *36 

St 

Co  III 

1892.011 

30 

75 

3d*(*G)4s-  3d*(*'l)4p 

c’G  x3H° 

36*36 

S8 

Co  III 

1193.095 

4 

3d*(3F)4s  -  3d*(3P)4p 

b4F  -  y4I)° 

36-36 

S8 

Co  III 

1893 .911 

1 

3d4(3G)4s  -  3d*(*F)4p 

aHi  -  z3F” 

36-36 

S8 

Co  III 

1895  368 

100 

3d*(*I)4s  -  3d*(’I)4p 

a3I  z3K° 

>36  -  *36 

S8 

Co  III 

1896.03! 

0 

3d*(3H)4s  -  3d*(,H)4p 

a4H  -  z*<r 

36-36 

S8 

Co  III 

1897.560 

1 

3d*(3F)4s-  3d*(3H)4p 

b4F  -  z4I° 

36-36 

S8 

Co  III 

1899.183 

1 

3d*(*F)4s  -  3d*(,G)4p 

a3F  x4F 

36  -  36 

S8 

Co  III 

1899.795 

10 

75 

3d*(*G)4s  -  3d*(*I)4p 

cKi-x’H0 

36-36 

S8 

Co  III 

1900.763 

10 

62 

3d*(3F)4s  -  3d‘(*H)4p 

a3F  -  z3H° 

36-36 

S8 

Co  III 

1901  357 

60 

75 

3d*('G)4s  -  3d‘(1I)4p 

cHi-xW 

76  -  36 

S8 

Co  III 

1905.354 

60 

66 

3d*(3G)4s-  3dl(3G)4p 

b>G  y3H° 

36  -36 

S8 

Co  III 

1905.674 

4 

3d*(3P)4s  -  3d*(*P)4p 

b3P  -  z3P“ 

36-36 

S8 

Co  III 

1905.810 

1 

3d6i3G)4s  -  3d*(»F)4p 

aHi  -  y'G0 

36-36 

S8 

Cd  III 

1906.265 

6 

3d3(3F)4s  -  3d*(3G)4p 

a3F  -  xK',° 

36-36 

S8 

Co  III 

1907.458 

6 

S8 

Co  III 

1909.666 

30 

3d*(3P)4s  -  3d*(3P)4p 

b*P  7>P" 

36  -  36 

S8 

Co  III 

1910.151 

0 

3d*(*F)4s  -  3d‘(3F)4p 

a3F  -  y*G° 

36-36 

S8 

Co  III 

1910  840 

60 

66 

3da(3G)4s  -  3d‘(3G)4p 

b*G  -  y3H° 

36*36 

S8 

Co  III 

1911  174 

4 

3d‘(3G)4s  -  3de(3F)4p 

a4G  -  yKJ" 

36-36 

S8 

Co  III 

1912.952 

6 

3d«(3G)4s-3d‘(3F)4P 

aHi  -  y*i',° 

36-36 

S8 

Co  III 

1916.112 

10 

3ds(3P)4s  -  3d«(3P)4p 

b4I’  -  z4S" 

36-36 

S8 

Co  III 

1917.321 

4 

3d«(,F)4s-3d‘(3G)4p 

a3F  -  x4F 

S8 

Co  III 

1919.120 

100 

20 

3d*(5D)4s  -  3d*(5D)4p 

a*D  -  z*D° 

36-36 

S8 

Co  III 

1919.980 

I 

3d*(3H)4s  -  3de(3F)4p 

b>H  -  y4G° 

36.-36 

S8 

Co  III 

1922.000 

0 

3d*(sD)4s  -  3d*(sD)4p 

a4D  -  z4F° 

36-36 

S8 

Co  III 

1924.529 

10 

3d6('D)4s-3d«(3D)4p 

b^D  w3F° 

36-36 

St 

Co  III 

1925.260 

4h 

38 

3d“(*F) 4s  -  3d‘(3H)4p 

r,-F  /‘G" 

36  36 

S8 

Co  III 

1925.563 

3 

3u‘(3H)4s  -  3d‘(»Fl4p 

b3H  -  y^" 

'16  *36 

S8 

Co  III 

1927.198 

1 

3d,('I)4?  3d“(*I) 4p 

a3I  -  z’K0 

*36  -  *36 

S8 

Co  III 

1927.740 

40 

61 

3d6(3F)4s  3d«(*F)4p 

a3F  -  y3G° 

36-36 

S8 

Co  III 

1928.490 

20 

61 

3d*(3F)4s  3d‘(3F)4p 

a3F  -  yH,° 

36-36 

S8 

Co  III 

1928.570 

100 

20 

3d*(3D)4s  -  3.1'(sD)4p 

a‘D  -  74D° 

36  -36 

S8 

Co  III 

1928.802 

40 

3d*(*I)4s  -  3d*(‘I)4p 

a3I  -  z3K° 

*36- *36 

S8 

Co  III 

1929.756 

60 

20 

3d3 (5D)4s  -  3d*(5D)4p 

a*D  -  z‘D 

36  -  36 

S8 

Co  III 

1930.479 

10 

25 

3d«(sD)4s-3d‘(sD)4p 

a4D  -  z4F° 

36-36 

S8 

Co  III 

1932  442 

lh 

S8 

Co  III 

1932.766 

0 

3de(3G)4s-3d6(3H)4p 

a4G  -  z3I” 

*36- *36 

S8 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Ft  Co  Ni  Cu  Zn  Ga  Or  As  Se  Br  Kr 
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r»25-20fi  O  -  73  - 


( 


Co  III 


CV>  III 


Element 

Wavelength 

intensity 

Multiple! 

Coofiguraboo 

Term 

J-J 

References 

Co  UI 

1933.250 

10 

38 

3d*(’F)4t  -  3d*(3H)4p 

b4F  -  z*G* 

54-54 

Si 

Co  III 

1934.274 

10 

SI 

Co  in 

1934.734 

10 

38 

3tf'(!F)4s  -  3d*(3H)4p 

b4F  -  zXj" 

54-54 

S8 

Co  III 

1935.023 

20 

25 

3d*(*D)4s  -  3d*(*D)4p 

a4D-z4F* 

54-54 

8; 

Co  III 

1936.392 

4 

38 

3d*(3F)4s  -  3d8(3H)4p 

b4F  -  zXT 

54-54 

Si 

Co  III 

1936.7S4 

| 

3d*(3P)4s-3dVP,*p 

b*P  -  y*D‘ 

54-54 

SI 

Co  III 

1936.933 

60 

20 

3d*(5D)4s  -  3d*(iL,)4p 

a*D  -  z*D° 

54-54 

SI 

Co  III 

1937.661 

20 

25 

3d*(5D)4s  -  3d*(sD)-lp 

a4D  -  z4F” 

54-54 

S8 

Co  III 

1940.147 

100 

20 

3d*(5D)4s  -  3d*(sD)4p 

a‘D  -  z*D° 

54-54 

S8 

Co  III 

1941  460 

10 

38 

3d*(*F)4i  -  3d*(’H)4p 

b4F  -  zXj° 

54-34 

Si 

Co  III 

1941 .730 

20 

38 

3d*(’F)4s  -  3d*(*H)4p 

b4F  -  zXT 

54-54 

S8 

Co  III 

1942.369 

40 

20 

3d*(5D)4s  -  3d*(’D)4p 

a*D  -  z*D 

54-34 

SI 

Co  III 

1942.497 

20 

38 

3d8(3FM-3d*(3H)4p 

b4F  -  z*G° 

54  -*34 

S8 

Co  III 

1942.796 

70 

-  3u-(:K)4p 

b4F  -  z*G° 

54-54 

S8 

co  in 

1945.234 

40 

20 

3d*(‘D)4s  -  3d*(sD)4p 

a*D  -  z*D" 

54-54 

S8 

Co  III 

1946.792 

60 

25 

3d*(sD)4s  -  3d*(sD)4p 

a4D  -  z4r 

34-54 

S8 

Co  III 

1947  626 

1 

20 

3d*(sP)4s  -  3d*(5D)4p 

a*D  -  z*D° 

54-54 

S8 

Co  III 

1948.655 

20 

20 

3d*(5D)4s  -  3d*(5D)4p 

a*D  -  z*D° 

34-34 

S8 

Co  III 

1949.533 

6 

3u*(3P)4s  -  3d*(3P)4p 

b*P  -  y4D° 

54-54 

S8 

Co  III 

1949.805 

40 

■0 

3d*(sD)4s  -  3d*(sD)4p 

a*D  -  z*D° 

54  -54 

S8 

Co  III 

1950.911 

80 

25 

3d*(»D)4s  -  3d*(sD)4p 

a4D  -  z4F° 

54-54 

S8 

Co  III 

1950.961 

10 

60 

3d8(3F)4s  -  3d*(3F)4p 

a3F  -  z3r 

54-54 

S8 

Cc  III 

1952.158 

40 

24 

3d*(‘D)4s  -  3d*(5D)4p 

a4D  -  z4D° 

%  -54 

S8 

Co  III 

1953.942 

100 

20 

3d*(5D>4s  -  3d*(5D14p 

a*D  -  z8I)° 

Mi  -54 

S8 

Co  III 

1954.791 

60 

25 

3dS*D)4s  -  3d*(sD)4p 

a4D  -  z4F° 

54 -74 

S8 

Co  III 

1954.876 

20 

46 

3d8(3G)4s-3d8(JH)4p 

aKJ  -  z3I° 

>34- >54 

S8 

Co  III 

1955.505 

6 

46 

3d*(sG)4s  -  3d8(3H)4n 

aKJ  z3I° 

54  -  '54 

S8 

Co  III 

1 955.793 

40 

20 

3d*(sD)4s  -  3d‘(‘D)4 

<.*D  -  z8D= 

54  54 

S8 

Co  III 

1956.011 

40 

20 

3d*(5D)4s  -  3d*(5P'  .p 

a*0-z8D° 

54-54 

S8 

Co  III 

1959.414 

100 

25 

3d*(5D)4s  -  3d‘(sr  )4p 

a4r  z4F° 

54-54 

S8 

Co  III 

1961 .450 

10 

60 

3d8(3F)4s  -  3d*  F)4p 

a7F  -  .-3F° 

54  -54 

S8 

Co  III 

1963.243 

1 

S8 

Co  III 

1963.743 

20 

24 

3d‘(iD)4s  -  3d'-(5D)4p 

a'D  -  z4l>° 

54-54 

S8 

Co  III 

1964.765 

1 

3d*(JG)4s  -  3d8(»F)4p 

aKi  x4D’ 

54-54 

S8 

Co  III 

1966.680 

1 

3d*(’H)4s  -  3d*(3H)4p 

b3H  -  7}\°  ? 

>54- *54 

S8 

Co  III 

1969.312 

4 

3d‘(’F)4s  -  3d*(3F)4p 

a3F  -  yKT 

54-54 

S8 

Co  III 

1970.054 

60 

24 

3d8(H))4s  -  3d»(5D)4p 

a4D  -  z4D’ 

54-54 

S8 

Co  III 

1971.889 

20 

24 

3d*(3D)4s-3d8(iD)4p 

a4D  z4D° 

54  -44 

S8 

Co  III 

1973.667 

1 

3d8(3P)4s  -  3d‘(sP)4p 

b7P  -  z’l)“ 

54-54 

S8 

Co  III 

1973.767 

2 

3d‘(5F)4s  -  3d8(3F)4p 

a3F  -  yXT 

’4-54 

S8 

Co  III 

1974.883 

40 

51 

3d8(3H)4s  -  3d8(3H)4p 

b7H  -  z*I° 

54  -  ’54 

S8 

Co  III 

1977.031 

40 

24 

3d8(‘D)4s-3d8(5D)4p 

a4D  -  z4D° 

54-54 

S8 

Co  III 

1978.948 

10 

45 

3d8(3G)4s  -  3d°(3H)4p 

aXi  zK3° 

>54  -  *>. 

S8 

Co  III 

1980.113 

40 

24 

3d8(8D)4s  -  3d8(5D)4p 

a4D  -  z4D° 

54  -54 

S8 

Co  III 

•981.000 

0 

3d8(3G)4s-3d8(3F)4p 

aXi  -  y4F° 

>54-54 

S8 

Co  III 

1981.345 

20 

24 

3d*(5D)4s  -  3d*(8D)4p 

a4D  -  z4D° 

54-54 

SS 

Co  III 

1984  324 

6 

3d8(3H)4s  -  3d8(3F)4p 

b7H  -  x4D° 

54-54 

S8 

Co  III 

1986  704 

1 

S8 

Co  III 

1987  197 

6 

3d8(3F)4s  -  3d8(3F)4p 

a7F  -  yXT 

54-54 

S8 

Co  III 

1987.952 

2 

S8 

Co  III 

1989.598 

80 

51 

3d8(3H)4s  -  3d8(3H)4p 

bsH  -  zM° 

>54  >54 

S8 

Co  III 

1989.645 

20 

24 

3d8(5D)4s  -  3d8(5D)4p 

a4D  -  z4D° 

54-54 

S8 

Co  III 

1990.841 

2 

S8 

Co  III 

1992.158 

2 

45 

3d8(3G)4s  -  3d8(3H)4p 

aXi  -  zXT 

54-54 

S8 

Co  III 

1993.625 

20 

24 

3d8(5D)4s  -  3ds(5D)4p 

a4D  z4D° 

54-54 

S8 

Co  III 

1995.397 

10 

24 

3d8(5D)4s  -  3d8(5D)4p 

a40  -  z4D" 

54-54 

S8 

Co  III 

1999.913 

1 

S8 
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Co  IV 


COBAL1  IV  (Co3+)  Z  =  T 
Ground  Slate  ls,2s*2p*3si3p*3d<  *D4  {li  dccin  ns) 
Ionization  Potential  (444  Ou*i  cm  *;  [58]  eV 


Co  VI 


Element 

Wavelength 

Intensity 

Multiple! 

Co, 'nuraUoc 

Tenn 

j-j 

References 

Co  IV 

1349.61 

30 

3d5(*S)4s  -  3d»(*S)4p 

7s  5r 

y 

3  3 

M26 

Co  IV 

15cn.11 

300 

3d‘(*S)4s  -  3d5(*Sj-4o 

7s-7r 

? 

3-4 

M26 

Co  IV 

1  $21 ,6> 

250 

3d5(*S)4s  -  3d5(*S)4p 

7S-7P* 

7 

3-3 

M26 

Co  IV 

1533.93 

150 

3d5(*S)4s  -  3d5(*S)4p 

7S-7F 

7 

3-2 

M26 

Co  IV 

1 594.53 

80 

3d5(*S)4s  -  3d-'(*S)4p 

3S-5P* 

7 

2-1 

M26 

Co  IV 

1601  22 

150 

3d‘(*S)4s  -  3d*(*S)4p 

3S-5F 

7 

2-2 

M26 

Co  IV 

1612  16 

200 

3d5(*S)4s  -  3ds(‘S)4p 

»s-*r 

7 

2-3 

M26 

Co  IV 

1863  80 

100 

3d5(*S)4s  -  3d5(*S)4p 

5S-7P“ 

7 

2-3 

M26 

Co  IV 

1882.28 

50 

3d5(*S)4s  -  3d5(*S)4p 

5S  7P* 

7 

2-2 

M26 

COBALT  V  (Co4+),  Z  =  27 
Ground  State  lsi2s22p*3s23p83d !  *85/2  (23  electrons) 
Ionization  Potential  [653  00(  ]  cm'1;  [81]  eV 


F lenient 

Wavelength 

Intensity 

Multiplet 

Configuration 

Tenn 

J  -J 

References 

Co  V 

355.52 

1000 

i 

3d5 - 3d44p 

?*S-*P° 

%  -  % 

K21 

Co  V 

355  88 

900 

3d5 - 3d44p 

•S  -  ‘P° 

%  -% 

K2I 

Co  V 

356.06 

600 

3d5 - 3d44p 

^S-'P" 

K2I 

COBALT  VI  (Co5+),  Z  =  27 
Ground  State  ls22s22p63s23p63d4  5D0  (22  electrons) 
Ionization  Potential  [847  000]  cm  *;  [105]  cV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Tenn 

m 

References 

Co  VI 

266.114 

100 

3d4  -  3d3(a4P)4p 

ga5D  -  z5P° 

2-3 

B26 

Co  VI 

r  -6.498 

600 

3d4  -  3d3(a4P)4p 

ga5D  -  z3P° 

3-3 

B26 

Co  VI 

266.634 

3d4  -  3d3(a4P)4p 

*a3D  -  z5P° 

1-2 

B26 

Co  Vi 

266.905 

SkSSiI 

3d4  -  3d3(a4P)4p 

#a5D -z5P° 

2-2 

B26 

Co  VI 

266.973 

Rul  ■ 

3d4  -  3d3(a4P)4p 

*-a5D  -  z5P° 

4-3 

B26 

Co  VI 

267.131 

3d4  -  3d3(a4P)4p 

£a3D-  z3P° 

11 

B2t 

Co  VI 

267.297 

3d4  -  3d3(a4P)4p 

#a5D  -  z5P° 

3-2 

B2t 

Co  VI 

267.402 

3d4  -  3d3(a4P)4p 

j?a5D  -  z5P° 

21 

326 

Co  VI 

271.595 

Korn  « 

3d4  -  3d3(a3H)4p 

a3H  -  x3G° 

4-3 

B26 

Co  VI 

271. 7!  1 

50 

3d4  -  3d3(a3H)4p 

a3H  -  xH}0 

4-4 

B26 

Co  VI 

272.6.2 

3d4  -  3d3(a3H)4p 

a3H  -  x3G° 

5-4 

326 

Co  VI 

272.149 

3d4  -  3d3(a3H)4p 

a3H  -  x3G° 

5-5 

B26 

Co  VI 

272.48’. 

3d4  -  3d3(a2H)4p 

a3H  -  x3G° 

6-5 

B26 

Co  VI 

274  534 

3d4  -  3d3(a4F)4p 

sasD  -  z.H}0 

4-5 

B26 

Co  VI 

275.818 

3d4  -  3d3(a3H)4p 

a3G  -  x3G° 

3-3 

B26 

Co  VI 


Co  VI 
Co  Vi 
Co  VI 
Co  VI 
Co  VI 

Co  VI 
Co  VI 
Co  VI 
Co  VI 
Co  VI 

Co  VI 
Co  VI 
Co  VI 
Co  VI 
Co  VI 

Co  VI 
Co  VI 
Co  VI 
Co  VI 
Co  VI 

Co  VI 
Co  VI 
Co  VI 
Co  VI 
Co  VI 

Co  VI 
Co  VI 
Co  VI 
Co  VI 
Co  VI 


784.366 

284.885 

285.034 

285.645 

285.713 


F.lemeni 

Wavelength 

!  Intern  ny 

Co  VI 

275.944 

300 

Co  VI 

276.167 

200 

Co  VI 

276.285 

700 

Co  VI 

276.424 

5" 

Co  VI 

276.570 

4ik 

Co  VI 

276.721 

700 

Co  Vi 

277.079 

I  500 

Co  VI 

277  579 

j  400 

Co  VI 

277.853 

200 

Co  VI 

278  013 

200 

Co  VI 

278.113 

300 

Co  VI 

278.184 

7,  0 

Co  VI 

278.298 

zOO 

Co  VI 

278.360 

10C 

Co  VI 

278.632 

700 

Co  VI 

278.685 

500 

Co  VI 

278.7  H) 

600 

Co  VI 

278.981 

500 

Co  VI 

279.040 

200 

Co  VI 

279.210 

400 

Co  VI 

279.301 

Co  VI 

279.400 

500 

Co  VI 

279.508 

700 

Co  VI 

279.780 

500 

Co  VI 

280.003 

700 

Co  VI 

280.060 

600 

Co  VI 

280.199 

600 

Co  VI 

280.309 

400 

Co  VI 

280.350 

200 

Co  VI 

280.464 

400 

Co  VI 

280.706 

300 

Co  VI 

280.775 

300 

Co  VI 

283.089 

800 

Co  VI 

283.405 

500 

Co  VI 

283.883 

300 

Co  VI 


500 

400 

300 

300 

200 


287.666 

400 

288  031 

400 

288.509 

300 

295.268 

100 

295.419 

400 

295.976 

100 

2%. 050 

300 

296.206 

100 

2%. 719 

400 

296  923 

700 

297.372 

700 

297.651 

600 

298.318 

300 

298.649 

300 

298.989 

500 

299.051 

200 

299.157 

200 

299.456 

500 

299.586  ' 

200 

299.659 

200 

299.822 

5C0 

300.537 

500 

301 .203 

400 

301 .604 

50 

301.713 

100 

W4  -  3d3(a3H)4p 
M4  -  3d3(z*H)4p 
3d4-3d3(a*H)4p 
Jd<  -  3d3(a3H)4p 
3d“  -  3d3(a‘H)4p 

3d4  •  3d»(a3H)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d*(a4F)4p 

Jd4  -  3d»(a4F)4p 
3d4  -  3d'(a4F)4p 
3d4  -  3d"'a4F)4p 
3d4  -  3d',v*F)4p 
3d4  -  3d3(?Vf4p 

3d4  -  :d3la'>=)4p 
3d4  -  3d,(a4F/4p 
3d‘-3d3(a4F)4p 
3d4  -  3ds(a4F)4p 
3d4  -  3d3(a4F')4p 

3d'  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 

3d4  -  3d3(a'F)4p 
3d4  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3ia4F)4p 

3d4  -  3d3(a*F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a*G)4p 
3d4  3d3(a3G)4p 
3d4  -  3d3(a*G)4p 

3d4  -  3d3(a*G)4p 
3d4  -  3d3(a*G)4p 
3d4  -  3d3(a3G)4p 
3d4  -  3d3(a*G)4p 
3d4  -  3d3(a3G)4p 

3d*  -  3d3(a3G)4p 
3d4  -  3d3(a*G)4p 
3d4  -  3d3(a3G)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 

3d4  -  3d3(a*F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 

3d4  -  3d3(a'F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F14p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 

3d4  -  3d3ta4F)4p 
3d4 - 3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 

3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  3d3(a4F)4p 
3d4  -  ad3(a4F)4p 
3d4  -  3d3(a4F)4p 


a*G  -  x*G* 
a*G  -  x*G' 
a3G-x«G* 
a3G  -  x»G* 
a3G  -  x*G* 

a3G  -  x3G‘ 
f  »‘D  -  z3D* 
f  a*D  -  z*D* 
f  a‘D  -  z3D* 
*a*D  -  z3D* 

*a‘D  -  -  *F* 
f  a*D  -  ,’*F* 
*a‘D  -  z’D* 
*a‘D  -  z*F* 
ga‘D  -  z‘F* 

*a‘D  -  z*F° 
*a*D-z‘F‘ 
ja*D  -  z*F° 
*a‘D-z»F* 
**3D  -  z*F* 

*a‘D  -  z*F* 
*a3D  z*F" 
ga*D  z*F* 
*a'D  -  z3D’ 
*a‘D  z*C 

*a‘D-z3D“ 
*a3D  -  z5D° 
*aLD  -  z*D° 
ga‘D  -  z*D“ 
ga‘D  -  z*D“ 

*a‘D  -  z*D° 
g a!D  -  z*D° 
a3H-y3G° 
a3H  yHi° 
a3H  -  ySG" 

a’F-y^" 
a3F  -  yK}“ 
a3F  -  y*G° 
a3F  -  yH}° 
a3F  -  y*G° 

aH',  -  ySG” 
a^j  -  yaG” 
a^-y’G” 
a3F  -  z3F° 
a 3 1-  -  z*F* 

a3F  -  z3F° 
a3F  -  z3FJ 
a3F  -  z3F° 
a3F  -  z3F° 
a3H  -  z*G° 

a’H-z’G0 
a3H  -  z’G0 
a’F-z’G" 
a3G  -  z3F° 
a3G  z3F° 

a3F  -  z3G° 
a3F  -  z3G° 
a®G  -  z3F° 
a3F  -  z3G° 
a3F  -  z’G” 

a3G  -  z3F° 
a3P  -  z3D° 
a3P  -  z-’D° 
a’G-z’G” 
a3P-z3D° 


1  . 

Refer 

3-4 

B26 

4-3 

B26 

4-4 

826 

4-5 

B26 

5-4 

B26 

5  5 

B26 

2-3 

B26 

1-2 

B26 

<i-  1 

B26 

1  -1 

B26 

3-1 

326 

4-;: 

B26 

3-2 

B26 

2-3 

B26 

4-4 

1  B26 

1  -2 

B26 

3-3 

B26 

2-2 

B26 

0-1 

5326 

1  - 1 

B26 

1-3 

Pl7,Pzt 

3-2 

B2S 

2-1 

.326 

2-3 

1326 

4-4 

1126 

1  -2 

B26 

3  3 

B  26 

0-1 

B;6 

2-2 

B26 

1-1 

B2S 

4-3 

B2t 

3  2 

B26 

6-5 

B26 

5-4 

B26 

4-3 

B26 

4-5 

B26 

3-4 

B26 

4-4 

B26 

2-3 

B26 

3-3 

B26 

5-5 

B26 

4-4 

b26 

3-3 

B26 

3-4 

E>26 

4-4 

B26 

2-3 

B26 

3-3 

3  2d 

4-3 

326 

2-2 

B26 

6-5 

B26 

5-4 

326 

4-3 

*26 

4-5  1 

*26 

4-4  | 

<26 

5-4  I 

*26 

3-4  E 

126 

4-4  I 

26 

4-3  H 

26 

2-3  E 

26 

3-3  R 

26 

.3-2  B 

26 

0-  1  B 

26 

1-2  B 

26 

4-5  B 

26 

1-1  B 

26 

504 


Co  VI 


Co  VII 


Element 

Wavelength 

latently 

Multiple! 

Configuration 

Term 

1  J 

References 

Co  VI 

301  955 

500 

3d4  -  3d3(a4F)4p 

a*G  -  z*G’ 

5-5 

B26 

Co  VI 

302  061 

50 

3d4  -  3d3(a4F)4p 

a*G-z*G 

3-4 

326 

Co  VI 

302  123 

400 

3d4  - 3d3(a4F)4p 

a3P  -  z3D’ 

2-3 

B26 

Co  VI 

302  157 

200 

3d4  -  3d3(a4F)4p 

a*F  -  z3D’ 

2-3 

B26 

Co  VI 

302  261 

100 

3d4  -  3d3(a4F)4p 

a*F  -  z3D’ 

3-3 

326 

Co  VI 

302  408 

400 

3d4  -  3d3(a4F)4p 

a*F  -  z3D° 

4-3 

B26 

Co  VI 

302  471 

400 

3d4  -  3d3(a4F)4p 

aKi-z'G1 

4-4 

ft  26 

Co  VI 

302  736 

300 

3d4  -  3dfl(a4F)4p 

a*G  z-G 

3-3 

B26 

Co  VI 

303  071 

100 

3d4 - 3d3(a4F)4p 

a3P  -  z3D° 

2-2 

B26 

Co  VI 

303  191 

300 

3d4  -  3d3(a4F)4p 

a’F - z3D 

3-2 

B26 

Co  VI 

303  410 

200 

3d4  -  3d3(a4F)4p 

a»P  -  z*D° 

0- 1 

B26 

Co  VI 

303  565 

100 

3d4  -  3d3(a‘F)4p 

a3P  -  z3D° 

2-1 

B26 

Co  VI 

303  619 

200 

3d4  -  3d3(a4F)4p 

a3F  -  z3D“ 

2-1 

B?6 

Co  VI 

303  685 

300 

3d4  -  3dJla4F)4p 

a3F  -  z*F° 

2-3 

B26 

Cc  VI 

303  943 

200 

3d4  -  3<!i(a4F)4p 

a3F  -  z‘F 

4-3 

B26 

Co  VI 

304  116 

20J 

3d4  -  3d3(a4F)4p 

a»P  -  z‘D’ 

1-2 

B26 

Co  VI 

304.374 

50 

3d4  -  3d3(a4F)4p 

aJF  -  z3F’ 

2-2 

B26 

Co  VI 

304  531 

50 

3d4  -  3dJ(a4F)4p 

a3F  -  z‘F" 

3-2 

B26 

Co  VI 

304  607 

100 

3d4  -  3d3(a4F)4p 

a3P  -  z*D° 

I  I 

B26 

Co  VI 

30V  037 

400 

3d4  -  3d3(a4F)4p 

a’F  -  z*F° 

7-1 

B26 

Co  VI 

305-322 

too 

3d4  -  3d3(a4F)4p 

a3P  -  z‘D° 

2-3 

b26 

Co  VI 

305.612 

no 

3d4  -  3c!3(a4F)4p 

a3F  -  z‘D 

4-3 

B26 

Co  VI 

306.145 

100 

3d4  -  3d3(a4F')4p 

a3F  -  z3D° 

3-2 

326 

Co  VI 

306  567 

100 

3d4  -  3d1(i4F)4p 

a3F  -  z‘D° 

2-1 

B26 

COBALT  VII  (Co6*),  Z  =  27 
Ground  State  ls22s22p63s23p63d3  4F3,2  (21  electrons) 
Ionization  Potential  (1  073  000]  cm  [131]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configutation 

Trim 

J  -J 

References 

Co  VII 

206  23 

150 

3d3  -  3d3(a'G)4p 

/ja4F  z3H° 

-  “A 

A4 

Co  VII 

206  60 

10 

3d3  -  3d3(a’G)4p 

sa4F-z'ir 

A4 

Co  VII 

209.815 

10 

3d3  -  3d3(a3P)4p 

g a4F  -  z4P° 

•ft  -% 

A4 

Co  VII 

210  37 

40 

3d’’  -  3>ii;(a*U)4p 

ga4F  -  y*G° 

ft  -ft 

A4 

Co  VII 

210  68 

10 

3d3  -  3dl(a'G)4p 

ga4F  -  y^0 

ft  -  ft 

A4 

Co  VII 

210.71 

10 

3d3  -  3d3(a3P)4p 

j?a4F  -  z4P° 

ft-ft 

A4 

Co  VII 

210.77 

80 

3d3  -  3d*(a3P)4p 

$a4F  -  z4P° 

ft  -ft 

A4 

Co  VII 

211.25 

10 

3d3  -  3d3(a3P)4p 

g a4F  -  v4D° 

ft  -  ft 

A4 

Co  VII 

211.65 

40 

3d3  -  3d3(a3P)4p 

ga4F  -  y4D° 

ft  -  ft 

A4 

Co  VI! 

212.15 

'00 

3d3  -  3d3(a3P)4p 

Z".4F  -  y4D° 

ft-ft 

A4 

Co  VII 

212  23 

80 

3d3  -  3d3(a3P)4p 

ga4F  -  y4D° 

ft-ft 

A4 

Co  VII 

212.61 

250 

3d3  -  3dl(a3P)4p 

pa4F  -  y4D° 

ft-ft 

A4 

Co  VII 

212  64 

1000 

3d3  -  3d2(a3P)4p 

ga4c  -  y4D° 

ft  -ft 

A4 

Co  VII 

212.91 

900 

3d3  -  3d3(a3P)4p 

*a4F-y4D° 

ft-ft 

A4 

Co  VII 

213  06 

20d 

3d3  -  3d3(aJP)4p 

ya4F  -  y4D° 

ft-ft 

A4 

Co  VII 

215  26 

80d 

3d3  -  3d3(a3P)4p 

ga'V  -  z4S° 

ft-ft 

A4 

Co  VII 

216  205 

20 

3d3  -  3d3(a'G)4p 

a3G-z3H° 

ft-ft 

A4 

Co  VII 

216  70 

250 

3d3  -  3d3(a‘G)4p 

a*G  -  z3H° 

ft-ft 

A4 

Co  VII 

217.13 

20 

3d3  -  3d3(a'G)4p 

a3G-z3H° 

ft-ft 

A4 

Co  VII 

217.88 

20 

3d3  -  3d3(a3F)4p 

ga4F  -  zK5° 

ft-ft 

A4 

Co  VII 

218  II 

20 

3d3  -  3d3(a3F)4p 

ga4F  -  z3G“ 

ft-ft 

A4 

Co  VII 

218  42 

40 

3d3  -  3d3(a3F)4p 

jya4F  -  zKi” 

ft-ft 

A4 

Co  VII 

218.56 

10 

3d3  -  3d3(a3F)4p 

j»a4F  -  z*G° 

ft  -  ft 

A4 

Co  VII 

219.09 

10 

3d3  -  3d3(a3F)4p 

ga4F  -  z*G° 

ft  -  ft 

A4 

Co  VII 

219  64 

40 

3d3  -  3d2(a3P)4p 

a4P  -  z4P° 

ft-ft 

A4 

505 


Multiple  I 


Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 

Co  VII 
Co  VII 
Co  VII 
Co  VII 
Co  VII 


220  405 
220  515 
220  62 
220.77 
220.81 


224.335 
224.36 
224  60 
224.7! 
224.93 


227.11 

227.88 

228.425 

229.13 

229.61 


1  oufiguratioa 

3d3-3d3(a3P)4p 
M3  -  3d1(i‘G)4p 
id3  -  3d3(a*P)4p 
•  3dJ(»*P)4p 
M3  -  3d3(a3F)4p 

3d3-3d3(a‘G)4p 
M*-3d»<a*P)4p 
3d3  -  3d*(*JP)4p 
M3-3d3(a3P)4p 
3d3  -  3d1(a’F)4p 

3d3-3d3(a3F)4p 
M*-3d»(a1F)4p 
3d3-5d3(a3F)4p 
3d3  -  3d*(a*P)4p 
3d3  -  3d*(a‘G)4p 

3d3  -  3d»(a'G)4p 
3d»-3d>(asF)4p 
3d3-3d3(a3P)4p 
3dJ-3d»(a‘G)4p 
3d»-3d»(a»F'4p 

3d»-3d1(a»F)4p 
3d3-3d3(a'G)4p 
3d’  -  3a3(a3F)4p 
3d*  -  3d’(asF)4p 
3d*  -  3d1(a*P)4p 

3d1  -  3d3(a3F)4p 
3d3 - 3d1(a’P)4p 
3d*  -  3d1(a,F)4p 
3d3  -  3d,(a*P)4p 
3d3  -  3d3(a3Fl4p 

3d3  -  3dJ(a*F)4p 
3d3  -  3d3(a3F)4p 
3d3  -  3d3(a3F)4p 
3d3  -  3d3(a3F)4-,> 
3d3  -  3d3(a3F)4p 

3d3  -  3d3(aJF)4p 
3d3  -  3d3(a3F)4p 
3d3  -  3d3*ftJF)4- 
3d3  -  3d3(  j3F)4p 
3d3  -  3dr(a3F)4p 

3d3  -  3d3(a3F')4p 
3d3  3d3(a3F)4p 
3d3  -  3d3(a3P)4p 
3d3  -  3d3(a3P)4p 
3d3  -  3d3fa3F)4p 

3d3  -  3d3(a3P)4p 
3d3 -  3d3(a3P)4p 
3d3  -  3d3(a3P)4p 
3d3  -  3d3(a3P)4p 
3d3  -  3d3(a'G)4p 

3d3  -  3d3(a'G)4p 
3d3  -  3d3(a3P)4p 
3d’  3d3(a‘G)4p 
d3  -  3d3(a3P)4p 
:id:-  3d3(a3P)4p 

3d3  -  3d3(a3P)4p 
3d3  -  3d3(a3P)4p 
3d3  -  3d3(a3P)4p 
3d3  -  3dJ(a3F)4p 
3d3  -  3d3(a3F)4p 

3d3  -  3d3(a3F)4p 
3d»-3d3(a3F)4p 
3d3  -  3d3(a“P)4p 
3d3  -  3d3(a3F)4p 
3d3  -  3d3(a3F)4p 


a4P  -  z«p* 
a3H  -  z3H* 
a4P  -  z*P* 
a4P  -  z4P* 
g a4F  -  z3D" 

a3H  -  z3H* 
a4P  -  z4P* 
a4P  -  z4P- 
a4P  -  z4P* 
ya4F  -  z3D” 

fa4F-z3D‘ 
*a4F  -  z4D' 
*a4F  -  z4D’ 
a*G  -  z4P“ 
a3H  -  z3H' 

a*G  -  y*G” 
(fa4F-z3D* 
a4P  y4D‘ 
a3H  -  z3H° 
gi  ’tf  -  z4D’ 

ga4F  -  z4D° 
a^  ySG’ 
*a4F  -  z4D° 
«a4F-z4D* 
a4P  y4D* 

ya4F  -  z4F° 
a4P-  y4D° 
*a4F  -  r*G° 
a*G  -  y4D“ 
jpa4F  -  z4F“ 

(pa4F-z4F° 
*a4F  -  z4F° 
jfa4F  -  z4F° 
j?a4F  -  z'G” 
*a4F  z4F° 

?a4F  -  z4F* 
*a4F  -  z4F” 

ya4F  -  z4F° 
(?a4F  -  z4F" 

t?a4F  -  z^l" 
ifa’F-z'C.0 
a3D  -  z4P’ 
a3D  -  z4P” 
f?a4F  -  7*G° 

a4P  -  z4.5” 
a4P  -  z4S° 
a3D  -  z4P° 
a*P - z4S" 
a3H  -  y»G° 

a3H-y»G° 
a3D  -  y4D 
a!H  -  yH}0 
a*H  -  y4Dc 
a3D  -  y4D° 

a3D  -  y4D° 
a3D  -  y4D" 
a3D  -  y4D° 
a*G  z*G° 
a*G  -  z*G° 

aJG  -  zKT 
a*G  -  z*G° 
a3D  -  z4S° 
a4P  -  z3D° 
a4P  -  z4D° 


_  1  >  Reference* 

34-34  A* 

34-*%  A  i 
34-34  A4 
34  -34  A4 
S  -34  A  4 

■%  -■%  A4 
34-%  A4 
34-%  A4 
34-34  A4 
%  -34  A4 

34  %  A4 
34  34  A4 
34  -34  Aa 
34  -  34  A  4 
34  34  A4 

34  -  34  A4 
I  34  -  34  A4 
%  -  34  A4 
■34  -  34  A4 
34  34  A4 

34  34  A< 

34  -34  A4 
34  -«4  A4 
34  34  A4 
34  -  34  Ai 

34  -  34  A* 

34-34  A4 
34  “4  A4 
34  -  34  A4 
34  %  A4 

34  -  34  A4 

34  -  34  Aa 
34-%  A4 
34  -  34  A4 
34  -  34  A4 

34  -  34  A4 
34-34  A4 
34-%  A4 
34  -  34  A4 
34  -  34  A4 


34  -  34  A4 
34  -  34  A4 
34  -  34  A4 
34  -  34  A4 
34-%  A4 

34  -  34  A4 
%-%  A4 
34  -  34  A4 
34  -%  A4 
[34  -  34  A4 

34-34  A4 
%  -  34  A4 
*34  -  34  A4 
34  -  34  A4 
34  -  34  A4 

34-34  A4 
3*  -  34  A4 
3  %  A4 

%  34  A4 

34  %  A4 

34-%  A4 
34  -  %  A4 
34  -  %  A4 
34  -  34  A4 
34  -  %  A4 
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Co  VII 


Co  Vili 


Element 

Wavelength 

. 

Intensity 

Multiple! 

Coof  hjutiUoc. 

Term 

Co  VII 

231.68 

40 

3d*  -  3d*(a*F)4p 

a*P  z’D* 

Co  VII 

231  Tv 

20 

3d*  -  3d’(a’F)4p 

a4P  -  z*D* 

Co  VII 

232  35 

150 

3d*  -  3d*<a*F)4p 

a4P  -  z4D‘ 

Co  VII 

232.425 

40 

3d*  -  3d*U*F)4p 

a4P-  74D^ 

Co  VII 

232  51 

250 

3d*  -  3d*(a»F)4p 

a4P  -  z4D° 

Co  VII 

232. <6 

vuO 

3d*  -  3d*(a*F)4p 

a*G  -  z4D" 

Co  VII 

232  65 

900 

3d*  -  3d’(a*F)4p 

a4P  -  z’F’ 

Co  VII 

232  80 

an 

3d*  3d*(a*F)4p 

z4P  -  z*r 

Co  VII 

233  06 

20 

3d*  -  3d*(a*F)4p 

a*G  -  z4D 

Co  VII 

233  425 

20 

3d*  -  3d*(a*F)4p 

aX»  -  z4D  * 

Co  VII 

T33  75 

250 

id*  -  3d*(a*F)4p 

a’D  z*G* 

Co  VII 

234.01 

40 

3d*  -  3d*(a*F)4p 

a*H  •  z*G 

Co  VII 

234  05 

10 

Id*  -  3d*(a*F)4p 

a4P  -  z*F" 

Co  VII 

234.27 

20 

•d’-  3d*(a*F)4p 

a*G  -  z4r 

Co  VII 

234  34 

1000 

3i*  -  3d*(a*F)4p 

a’H  -  z*G° 

Co  VII 

234  79 

1000 

3d*  -  3d*(a*F)4p 

a’H  -  z*G“ 

Co  VII 

235  13 

10 

3d‘  -  3d*(a*F)4p 

a?<»  -  z4F° 

Co  VII 

236.09 

250 

3d*  -  3d*(a*F)4p 

a4P  -  z*G° 

Co  VII 

236.45 

80 

3d*  5d*(.  *F)4p 

a*D  -  z*D° 

Co  VII 

236.51 

150 

3d*  -  3d’(a*F)4p 

a*D  -  z4D’ 

Co  VII 

236.82 

IG 

3d*  -  3d’(a*F)4p 

a=G  zHi' 

Co  VII 

237.575 

10 

3d’  -  3d*(a*F)4(' 

a’H  -  z4D° 

Co  VII 

237.73 

10 

3d*  -  3d*(a*F)4p 

a’D  -  z*F” 

Co  VII 

238.11 

40 

3d*  -  3d*(a*F)4p 

a’D -z’D” 

Co  VII 

238.17 

20 

3d’  -  3d*(a*F)4p 

a’D  -  z4D° 

Co  VII 

238.27 

80 

3d*  -  3d*(a*F)4p 

a’D  -  z4D” 

l  Co  VII 

238.37 

900 

3d*  -  3d*(a*F)4p 

a’D  -  z’F* 

Co  VII 

239.37 

10 

3d*  -  3d*(a*F)4p 

a’H  z4F” 

|  Co  VII 

i  _ 

240.745 

10 

3d*  -  3d*la*F)4p 

J  ■  I  Reference* 


%  -  %  1  A4 
%  -  %  i  A4 
%  % 

Vl  ■  % 

Vi  •  Vl 


.  A« 

S  -  ’A 

A4 

Vi  - 

V. 

Vi  - 

Vi 

*  - 

% 

Vi  • 

'h 

Vi  - 

% 

*6  - 

*6 

COBALT  VIII  (Co7+),  Z  =--  27 
Ground  State  ls22s22p83s23p83d2  3F2  (20  electrons) 
Ionization  Potential  11  282  000]  cm1;  [159]  eV 


Multiple! 


Configuration 


Co  VIII 

122.27 

Co  VIII 

122.32 

Co  VIII 

122.47 

Co  VHI 

122  49 

Co  VIII 

122.58 

Co  VIII 

122% 

Co  VIII 

123.02 

Co  VIII 

123.05 

Co  Viil 

I23.IT 

Co  VIII 

123.24 

Co  VIII 

123. M 

Co  VIII 

123.44 

Co  VIII 

124  65 

Co  VIII 

124.88 

Co  VIII 

125  16 

Co  VIII 

125.27 

Co  VIII 

125.34 

Co  VIII 

125  35 

Co  VIII 

125  57 

3d*  -  3d  4f 
3d*  -  3d4f 
3d*  -  3d  4f 
3d*  -  3d  4f 
3d* - 3d4f 

3d*  -  3d4f 
3d*  -  3d4f 
3d*  -  3d  4f 
3d*  -  3d  4f 
3d*  -  3d4f 

3d* -  3d  4f 
3d* -  3d 4f 
3d*  -  3d4f 
3d*  -  3d4f 
3d* -3d 41 

3d*  -  3d  4f 
3d*  -  3d  4f 
3d* - 3d4f 
3d* - 3d4f 


Co  IX 


Co  IX 


COBALT  IX  (Co8+),  Z  =  27 
Ground  State  ls22s22p83s23p63d  2D3/2  (19  elecfons) 
ionization  Potential  1  501  300  cm'1;  186.13  eV 


Element 

Wavelength 

Intensity 

Multiple  t 

Configuration 

Term 

J  J 

References 

Co  IX 

70.92 

0 

3d  -  lOf 

S2D-2FC 

% 

Al 

Co  IX 

71.05 

10 

3d  -  lOf 

g2D -2F” 

H  -% 

At 

Co  IX 

72.04 

10 

3d  -  9f 

«’D  -  2F° 

Al 

Co  IX 

72.17 

3d  -  9f 

g2D  -  2F’ 

Hi  -% 

Al 

Co  IX 

73.66 

MM  i 

3d  -  8f 

g2D  -  2F,> 

Hi-H 

Al 

Co  IX 

73.79 

30 

3d  -  8f 

g2D  -  2F° 

Vj  -% 

Al 

Co  IX 

76  16 

30 

3d  -7f 

g2D - 2F° 

-H 

Al 

Co  IX 

76.30 

-0 

3d  -  7f 

g2D - 2F° 

%  -2/2 

Al 

Co  IX 

80  38 

30 

3d  -6f 

g’D  -  2F° 

Hi 

Al 

Co  IX 

80.54 

60 

3d  -6f 

g2D -2F° 

%  -  % 

Al 

Co  IX 

88.44 

70 

3d  -  5f 

g2D  -  2F° 

%'Hl 

Al 

Co  IX 

88.63 

80 

3d  -  5f 

g2D - 2F° 

H>  -  7'2 

Al 

Co  IX 

95.852 

2 

3p63d  -  3p53d(3D°)4s 

g2D  -  2D 

H'Hl 

HX 

Co  IX 

96.076 

40 

3p63d  -  3ps3d(3D°)4s 

g2D  -  2D° 

HX 

Co  IX 

96.305 

5 

3p6,d  -  3p''3d(3D°)4s 

g2D  -  2D° 

% 

H8 

Co  IX 

96.541 

10 

3p83d  -  3p,‘3d(lF°)4s 

g2D - 2F° 

HS 

Co  iX 

97.355 

5 

3p63d  -  3p53d(3D°)4s 

g2D-5»" 

HX 

Co  IX 

97.587 

15 

3p63d  -  3p53d(3D°)4s 

g2D  -  4D° 

Hi 

HX 

Co  IX 

97.854 

15 

3pB  3d  -  3p53d(3D°)4s 

g2D  -  4D° 

Hi  -% 

HX 

Co  IX 

99.042 

3p63d  -  3p'3d(3F°)4s 

?2I)  2F° 

Hl'Hl 

HX 

Co  IX 

99.284 

1 

3p63d  -  3ps3d(3F”)4s 

g2L>  -  2F° 

% 

HX 

Co  IX 

99.921 

90 

3p63d  -  3ps3d(3F°)4s 

g2D  -  2F 

H  -  % 

HX 

Co  IX 

100.210 

15 

3p63d  -  3p53d(3F°)4s 

£2I>  -  4KC 

%  -Hi 

HX 

Co  IX 

2 

3ps3d  3p53d(3I °)4s 

g2D  -  ■iFr 

% 

Hx 

Co  :x 

100.856 

i 

3p63d  -  3p53d(3P°)4s 

g2Zi-2  P° 

H~  -Hi 

HX 

Co  IX 

101.107 

2 

3p*3d  -  3p53d(3P°)4s 

£*13  -  2I' 

H  -Hi 

H8 

Co  IX 

101.410 

2 

3p*3d  •  3p53d(3P')4s 

g2D  -  2r 

Hi  -  Hi 

HX 

Co  IX 

108.39 

90 

3d  -  4f 

g2D  -  2K 

Hi- Hi 

Al 

~o  IX 

108.66 

100 

3d  -  4f 

g2D  -  2F 

Hi  -  Vl 

Al 

Co  IX 

152.7! 

5 

3pe3d  -  3ps3d2 

g"')  2P‘ 

Hi  -  Hi 

GI2 

Co  IX 

153.29 

150 

3p63d  -  3p53d2 

g2D  -  2»'° 

Hi  -  Hi 

G12 

Co  IX 

153.78 

60 

3p63d  -  3p53d2 

g!D  -  2P  ’ 

3k  -  'h 

G12 

Co  IX 

154.92 

150 

3p«3d-3p53d2 

g2D  -  2D 

Hi  -  Hi 

GI2 

Co  IX 

155.06 

25 

3p63d  -  3p53d2 

g2D  -  2D 

%  -  ^2 

0 1 2 

Co  IX 

155.51 

25 

3p*3d  -  3p53d2 

g2D  -  2D° 

H1-H1 

GI2 

Co  IX 

155.65 

150 

3ps  3d  -  3p53d2 

g2D  -  2D° 

%  -  *h. 

Ci  1 2 

Co  IX 

158.94 

15 

3d  -  4p 

g2n  -  2p 

Hi -Hi 

G12 

Co  IX 

159.56 

150 

3d  -  4p 

g2i>-2P° 

Hi  -Hi 

GI2 

Co  IX 

500 

3p*3d  -  3p53d2 

g2D  -  2F° 

^2  -  7/2 

Gl2 

Co  IX 

172.19 

150 

.3p63d  -  3p53d2 

g2D  2F° 

%  ~  '^h. 

Gl2 

Co  IX 

172.91 

1 

3pe  3d  3p33d2 

g2»-2F“ 

Hi  -Hi 

Gl2 
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Co  X 


COBALT  X  (Co9t),  Z  =  27 
Ground  State  ls22s22p#3s23p®  ’S0  (18  electrons) 
Ionization  Potential  2  232  000  cm'1;  276.7  eV 


Co  XII 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

j  -  j 

References 

Co  X 

71.48 

30 

3p‘  3p1(JP°)4d 

*'S-(V%>* 

0-1 

Al 

Co  X 

72.-75 

40 

3p‘-3p5(2F)4d 

g'S-i*.1* |)° 

0-1 

Al 

Co  X 

88.99 

90 

3p*  -  3p5(2P°)4s 

0-1 

Al 

Co  X 

90.47 

80 

3pi-3p5(2P°)4s 

0-1 

Al 

Co  X 

1  58  88 

3p‘  -  3ps3d 

g'S-«P° 

0- 1 

G12 

COBALT  XI  (CoI0+),  Z  =  27 
Ground  State  is22s22p*3s23p5  2P]]/2  (17  electrons) 
Ionization  Potential  2  462  000  cm' 1 ;  305  e V 


Element 

Wavelength 

Intensity 

Muitiplct 

Configuration 

Term 

J 

•  J 

References 

Co  XI 

81.507 

300 

3p5-  3p4('D)4s 

£2P=  -  2D 

% 

-% 

E20 

Co  XI 

82.527 

1ft 

/VI 

3p5  3p4(3P)4s 

g2P°  2p 

% 

-<A 

F.20 

Co  XI 

82.759 

200 

3ps  -  3p4('D)4s 

P2F-2D 

■6 

-K. 

E20 

Co  XI 

83.190 

300 

3p5  -  3p4(3P)4s 

g3 P  - 2P 

% 

F.20 

Co  XI 

83.861 

100 

3p5  -  3p4(3P)4s 

g2P°  -  2P 

■A 

-  % 

F.20 

Co  XI 

84.039 

200 

3p5  -  3p4(3P)4s 

g2F-4P 

% 

-% 

E20 

Co  XI 

158.27 

1 

3ps  -  3p4(3P)3d 

tf2P°  -  2D 

% 

GI2 

Co  XI 

162.56 

500 

3p5  -  3p4(3P)3d 

p2P° - 2D 

% 

Gl2 

Co  XI 

102.99 

1 

3p5  -  3p4(3P)3d 

g2P°-2P 

% 

-■A 

Gl2 

Co  XI 

163.32 

150 

3ps  -  3p4(3P)3d 

g2P° - 2D 

‘h 

Gl2 

Co  XI 

164.91 

120 

3p5  -  3p4i3P)3d 

g‘P°  3p 

% 

GI2 

Co  XI 

168  327 

90 

3p5  -  3p4(3P)3d 

,;2P°  -  2P 

'A 

->A 

G12 

Co  XI 

170.33 

2 

3p5  -  3p'(3P)3d 

g2P°  -  2P 

'A 

GI2 

Co  XI 

171.66 

2 

3p5-3p4('D)3d 

g’P° - 2S 

% 

-■A 

G12 

Co  XI 

177.58 

I 

3p5  -  3p4('D)3d 

g2P° - 2S 

■A 

-■A 

GI2 

Co  XI 

. .  _ 

318.85 

_  ...  .  .  _ 

3s23p5  -  3s 3pe 

*2P°  2S 

% 

-•A 

FI9 

COBALT  XII  (Cou+),  Z  =--  27 
Ground  State  ls22s22p63s23p4  3P2  (16  electrons) 
Ionization  Potential  [2  702  000]  cm'1  [335]  eV 


Element 

Wavelength 

Intensity 

Muitiplct 

Configuration 

Term 

J  J 

References 

Co  XII 

165.86 

3p'-3p3(4S°)3d 

g3p  .  3D” 

2-2 

F19 

Co  XII 

168  34 

3p4  -  3p3(4S°)3d 

«3P  -  3D° 

2-3 

FI9 

Co  XII 

168.68 

3p4  -  3p3(4S”)3d 

*3P  -  3D° 

1  - 1 

FI9 

Co  XII 

169.04 

3p4  -  3p3(4S°)3d 

g3  P  -  3D° 

0-  I 

FI9 

Co  XII 

169.91 

3p4  -  3p3(2D°)3d 

‘D  -  ‘F° 

2-3 

F19 

509 
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Co  XII 


Co  XIV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

Co  XII 

170.33 

3p4  VOS')  3d 

g3P  -  3D’ 

1-2 

FI9 

Co  XII 

172.33 

3p4  -  3p3(2D')3d 

■S  -  *P* 

0-1 

FI9 

Co  XII 

172.41 

3p4  -  3p3('D')3d 

■D  -  'D 

2-2 

FI9 

Co  XII 

175.44 

3p4  -  3p2(2D')3d 

*3P-3P* 

2-2 

FI9 

Co  XII 

180.45 

3p4-3p3(2D')3d 

?3p.ap* 

1-2 

FI9 

Co  XII 

286  64 

3s‘3p4-3s3p» 

Ti-'P* 

2-1 

F19 

Co  XII 

326.17 

3s23p4-3s3p‘ 

g3P-3P" 

2-2 

FI9 

Co  XII 

343.93 

3s1 3p4  -  3s  3",* 

?sp.ap- 

1  -2 

FI9 

Co  XII 

1369.4 

t 

3p4-3p4 

g3P-’S 

1  -a 

S28 

COBALT  XIII  (Co,2+),  Z  =  27 
Ground  State  ls22s22p83s23p3  4S5/*  (15  electrons) 
Ionization  Potential  [3  025  000]  cm-1;  [375]  eV 


Element 

Wavelength 

intensity 

Multiple! 

Configuration 

Term 

j .  j 

References 

Co  XIII 

174.82 

■  1  ’ 

3p3-3p2(*D)3d 

2D°  -  *F 

%  ■ik 

FI9 

Co  XIII 

175.77 

3p3  -  3p2(3P)  3d 

2P“  -  2D 

'h  % 

FI9 

Co  XIII 

178.98 

3p3  -  3p3(3P)  3d 

2P° - 2D 

%  -36 

FI9 

Co  XIII 

179  59 

3p3  -  3p3(3P)  3d 

g*S° - 4P 

36  -  36 

FI9 

Co  XIII 

180.87 

3p3  -  3p3(3P)  3d 

g4S° - 4P 

36-36 

FI9 

Co  XIII 

182.09 

3p3-3p2('D)3d 

2D° -  2D 

36-36 

Fl9 

Co  XIII 

182.52 

3p3  -  3p3(3P)  3d 

K4S"  -P 

36-36 

F19 

Co  XIII 

183.65 

3p3  -  3p3(‘D)3d 

2D° -  2D 

36-36 

FI9 

Co  XIII 

185.39 

3p3-  3p2(’D)3d 

2p° _  2p 

'A  -  36 

Fl9 

Co  XIII 

188.42 

3p3 -  3p2(MJ)3d 

■ 

36-36 

1  FI9 

Co  XIII 

188  89 

3p3-3p3('D)3d 

36  -  '6 

Ft? 

Co  XIII 

205.38 

3p3-3p3(3P)3d 

|]j|  '1 

36-36 

FI9 

Co  XIII 

263.41 

3s23p3-  3s3p4 

36 -'6 

F19 

Co  XIII 

271.16 

3s33p°  -  3s  3p4 

}  KjivJ  1 

36-36 

FI9 

Co  XIII 

3(3.95 

Js2  3p°  -  3s3p4 

36  -36 

FI9 

Co  XIII 

325.70 

3sJ3p3-.3s3p4 

36-36 

FI9 

Co  XIII 

338  82 

3s2 3p3  -  3s  3p4 

36  36 

FI9 

Co  XIII 

1134.3 

t 

3p° - 3p3 

m 

36-36 

S28 

COBALT  XIV  (CoI3+),  Z  =  27 
Ground  State  ls22s22p63s23p2  3P0  (14  electrons) 
Ionization  Potential  [3  298  900]  cm  [409]  eV 


Element 

Wavelength 

Intensity 

Mult  ip  tel 

Configuration 

Term 

J-J 

References 

Co  XIV 

184.41 

3p2  -  3p3d 

M3-  'P° 

2-1 

FI9 

Co  XIV 

186.79 

3p2 - 3p3d 

g3 P  -  3D° 

1  -2 

FI9 

Co  XIV 

187.89 

3p2  -  3p3o 

rP-3D° 

l  - 1 

FI9 

Co  XIV 

3p2- 3p3d 

j?3P  .  3P« 

0- 1 

F19 

Co  XIV 

190.65 

3p2 - 3p3d 

S3P  -  3D“ 

2-2 

FI9 

Co  XV 


Co  XIV 


Element 

Wavelength 

Intensity 

Mu  Hip  let 

Configuration 

Term 

J  -J 

References 

Co  XIV 

190.82 

3p‘-3p3d 

«*P-*D* 

2-3 

Co  XIV 

191  76 

3p‘-3p3d 

«*P-*D* 

2-1 

F19 

Co  XIV 

195  66 

3p‘-3p3d 

■S-'P* 

0-1 

FIS 

Co  XIV 

196.48 

3p*  -  3p3d 

«*P-*P" 

1  -2 

F19 

Co  XIV 

197.01 

3p*-  3p35 

«*P-*P* 

2-1 

FI9 

Co  XIV 

200.75 

3p‘-3p3d 

«*P-SP- 

2-2 

F19 

Co  XIV 

207.85 

3p‘-3p3d 

■D  -  'D* 

2-2 

F19 

Co  XIV 

224.13 

3s‘3p‘-3s3p* 

«*P-*S* 

0-1 

Ft9 

Co  XIV 

230  34 

3s* 3p*  -  3s  3p* 

jr*P-*s* 

1  - 1 

F19 

Co  XIV 

236.11 

3s‘3p1-3s3pI 

«*p-*s- 

2-1 

F19 

Co  XIV 

239.33 

3s*  3p*  -  3s3p* 

■D-  *P* 

2-1 

r  19 

Co  XIV 

296  68 

3s‘3p1-3s3p* 

■D  -  'D* 

2-2 

F19 

Co  XIV 

298.38 

3s1 3p’-  3s  3p* 

«*P-*P0 

2-2 

F19 

Co  XIV 

334  22 

3s‘3p‘-3s3p* 

8*P-*D‘ 

1  -2 

F19 

Co  XIV 

342.25 

3s*  3p*  -  3s  3p* 

K*P '  *D* 

2  3 

F19 

Co  XIV 

1121  6 

i 

3p*-3p‘ 

«*P-'S 

1  -0 

S2* 

COBALT  XV  (Co1 l+),  Z  =  27 
Ground  State  ls22s22p*3s23p  2PJ,2  (13  electrons) 
Ionization  Potential  [3  565  100]  cm'1;  [442]  eV 


Element 

.  -1 

Wavelength 

Intensity 

Multiplel 

Configuration 

Term 

J  J 

References 

Co  XV 

52.583 

100 

. .  . 

3p  -  4d 

g2P"-»D 

39  -39 

F.18 

Co  XV 

53.173 

200 

3p  -  4d 

?*P°  -  *D 

39  -39 

E18 

Co  XV 

197.54 

3p  -  3d 

K2P”-2D 

■A  -39 

F19 

Co  XV 

205.85 

3p  -  3d 

g*P°  -  *L) 

39-39 

F19 

Co  XV 

206.94 

3p  -  3d 

**P*-*D 

39  -  *9 

F19 

Co  XV 

234.41 

3s*3p  -  3s ip1 

g*P* - »P 

39-39 

F19 

Co  XV 

239  42 

3s*3p  -  3s  3p* 

*’PC-2P 

39-39 

F19 

Co  XV 

247.76 

3s’3p  -  3s3p‘ 

gap-sp 

39-39 

F19 

Co  XV 

253.34 

3s’3p  -  3s  3p2 

«*p*  -*p 

39-39 

F19 

Co  XV 

255.88 

3s»3p-3s3p1 

g*P“-*S 

39-39 

F19 

Co  XV 

270.43 

3sI3p-3s3pI 

**P'-*S 

39-39 

F19 

Co  XV 

310  69 

3s*3p  -  3s 3p2 

39-39 

F19 

Co  XV 

330.25 

3sI3p-3s3pI 

39-39 

F19 

H  He  Li  Be  B  C  N  O  F  Nc  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 

511 


ini'll  hittii  iMi^aiMiti’r&itiwia  -iWfr.Uliaftgh'  i;l  ITiT  hi  ii  tiT  V**  tfi 


■tVii  'Sh  rr 


Co  XVI 


COBALT  XVI  (Co15t),  Z  =  27 
Ground  State  ls*2s*2p*3s*  ‘So  (12  electrons) 
Ionization  Potential  [4  130  000]  cm  (512)  eV 


Co  XVII 


Element  j 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

Co  XVI 

14.080 

30 

2p*3s»-2p‘3s’3d 

g'S-'P’ 

0-1 

SJI 

Co  XVI 

37.070 

3 

3s3p • 3s5d 

sr-»D 

0-  1 

F33 

Co  XVI 

37.165 

6 

3  s  3p  -  3s  5d 

’P°  >D 

1  -2 

F33 

Co  XVI 

37.401 

10 

3s3p-3s5d 

’P’  ’D 

2-3 

F33 

Co  XVI 

47.483 

100 

3s2  -  3s4p 

g>S.’P 

0-1 

F.I8 

Co  XVI 

49.808 

100 

3s 3p  -  3s  4d 

*P*  -  aD 

0-1 

El8 

Co  XVI 

49.958 

100 

3s3p-3s4d 

’P°  ■  5D 

1  -2 

El8 

Co  XVI 

49.979 

20 

3s 3p  -  2s -H 

’P°-’D 

1  - 1 

E 18 

Co  XVI 

50.357 

200 

3s3p-3s4d 

’P‘  -  ’D 

2-3 

F.I8 

Co  XVI 

50  393 

20 

3s3p  -  3s 4d 

’P°  -  ’D 

2-2 

His 

Co  xvi 

58  95  P 

3s  3p-  Js4s 

*P° - ’S 

2-1 

K8 

Co  XVI 

61  875 

100 

3s  3d  -  3s 4f 

’D-’F* 

1  -2 

EI8 

Co  XVI 

61.916 

200 

3s 3d  -  3s4t 

’D  -  ’F° 

2-3 

F.18 

Co  XVI 

61.982 

200 

3s  3d  -  3s  4t' 

’D-*F 

3-4 

EI8 

Co  XVI 

210.23 

3s  3p-  3s  3d 

’P°-’D 

0-1 

Fl9 

Co  XVI 

21278 

3s  3p  -  3s  3d 

*P*  -  ’D 

1  -2 

F19 

Co  XVI 

219.94 

3s  3p-  3s  3d 

’P°-’D 

2-3 

Fl9 

Co  XVI 

229.07 

3p’-3p3d 

’P-’P° 

2-2 

Fl» 

Co  XVI 

265.74 

3s’-3s3p 

g'S->P“ 

0-1 

Fl9 

Co  XVI 

271.38 

3s  3p  -  3p’ 

’P°  ’P 

1-2 

FI9 

Co  XVI 

281.88 

3s 3p  -  tp’ 

’P° . »p 

0-1 

Fl9 

Co  XVI 

284.42 

3s  3p  -  3p’ 

’P° . iP 

2-2 

Fl9 

Co  XVI 

302  69 

3s  3p  -  3p’ 

’P" . jp 

2-1 

FI9 

Co  XVI 

389.17  P 

3s’  -  3s  3p 

g'S  -  ’P° 

0-1 

K8 

COBALT  XVII  (CoHU),  Z  =  27 
Ground  State  ls22s22p63s  2Si/2  (11  electrons) 
Ionization  Potential  4  410  480  cm  *;  546.8  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Co  XVII 

15.551 

2p*3s  -  2p’3s’ 

Co  XVII 

15.828 

2p*3s  -  2ps3s’ 

Co  XVII 

27.902 

3p-8d 

Co  XVII 

28.85 

3?  -  6p 

Co  XVII 

28.874 

1  ( 

3s  -  6p 

Co  XVII 

28.960 

■ 

3p-7d 

Co  XVII 

29.171 

10 

3p-7d 

Co  XVII 

31.142 

20 

3p  -  6d 

Co  XVII 

31  386 

35 

3p-6d 

Co  XVII 

32.910 

6 

3d  -  7f 

Co  XVII 

32.951 

6 

3d  -  7f 

Co  XVII 

32.995 

35 

3s  -  5p 

Co  XVII 

33.046 

20 

3s  -  5p 

Co  XVII 

35.617 

6 

3p-5d 

Co  XVII 

35.660 

10 

3d  -6f 

Co  XVII 

35.707 

20 

3d  -  6f 

Co  XVII 

35.932 

20 

3p-5d 

Co  XVII 

41.404 

10 

3d  -  5f 

Co  XVII 

41.462 

10 

3d  -  5f 

Co  XVII 

45.319 

I 

3s  -  4p 

Term  1  J  ■  J 


References 


g-Z-  -  *p 

g’S  -  ’P° 
»P“ - *D 
g’S  -  »P" 
g’S-’P” 


Va  * 

%  -% 
%  -% 


F27 

F27 

F33 

F3J 

F33 


’P° .  «D 
’P° .  »D 
’P°  -  *D 
’P° .  *d 
’D  -  *F* 


'k  -  % 
% -ft 


F33 

F33 

F33 

F33 

F33 


’D-*F“ 
g’S  -  ’P° 
g’S  -  2P° 
’P°  -  *D 
’D-’F° 


%  -% 
% 

•A  -  'A 
%  -% 
%  -% 


F33 

F33 

F33 

F33 

F33 


’D  -  *F‘ 
*P°  *D 
’D  *F° 
*D  -  ’F* 
g’S  -  *P° 


%  -% 
%  -% 

%  -3i 


F33 

F33 

F33 

F33 


512 


%  •%  El6 


Co  XVII 


Co  XIX 


COBALT  XVIII  (Co174),  Z  =  27 
GrooM  State  ls22s22ps  'S0  (10  electrons) 
nizati  »n  Potential  11  316  400  cm'1;  1403.0  eV 


Element 

Wavelength 

Configuration 

Term 

MBM 

References 

Co  XV11I 

” 

9.611 

— 

20 

2p‘ - 2p56d 

?'S  -  'P° 

— 

0-1 

S31 

Co  XV11I 

9  743 

20 

2p*  -  2ps6d 

g’S  -  3D° 

0-1 

S31 

Co  XVIII 

10.060 

40 

2p*  -  2r>35d 

g'S-‘P° 

0-1 

S31 

Co  XVIII 

10  178 

40 

2p‘-2p55d 

0-1 

S31 

Co  XVIII 

10  7? 

50 

2p6 - 2p’4d 

g'S->P° 

0  1 

S31.F24 

Co  XVIII 

11.103 

70 

2p*  -  2p54d 

s'S-aD° 

0-1 

S3I.F24 

Co  XVIII 

11.324 

50 

2p‘ - 2p54s 

S'S-'P” 

0-1 

S31 

Co  XVIII 

1 1  453 

70 

2p*  -  2pr  4s 

s'S-’P” 

■ill  IS 

S31 

Co  XVIII 

12.593 

70 

2s,2p'i  -  2s2p‘3p 

g'S  -  ’P° 

S31 

Co  XVIII 

12.656 

60 

2s1 2p6  2s2p83p 

g'S-=P“ 

IgA  b  ’ 

S3 1 

Co  XVIII 

13.862 

90 

2pB - 2p53d 

g’S-'P” 

S31.TI4 

Co  XVIII 

15  169 

40 

2p*  -  7p53s 

ff'S-'P° 

■IBM 

S31.T14 

Co  XVIII 

15.432 

70 

2p‘-2ps3s 

*’S-3PJ 

0-1 

S31.T14 

COBALT  XIX  (Co18+),  Z  =  27 
Ground  State  ls22s22p5  2P;|,2  (9  electrons) 
Ionization  Potential  [12  042  000]  cm  [1493]  eV 


Element 

Wavelength 

Intensity 

Mukiplet 

Configuration 

Term 

References 

Co  XIX 

10  023 

30 

2ps  -  2p4('S)4d 

g1 P” - JD 

K 

Co  XIX 

10.130 

30 

2ps  -  2p4('S)4d 

^jpo  .  JD  ? 

Co  XIX 

20 

2ps  -  2p4(’D)4d 

S*P°-;D 

% 

BT1 

Co  XIX 

■Ill  ■  # 

40 

2ps  -  2p4(3P)4d 

^2p°  .  ?r> 

RJ1 

Co  XIX 

10.367 

20 

2p3  -  2p4('D)4d 

g2P°  -  »D  ? 

■A  -% 

S31.K8 

513 


Co  XIX 


Co  XX 


Elcucai 

Wavelength 

Intensity 

Configuration 

Term 

na 

References 

Co  XIX 

mm 

2p‘-2p4(»P)4d 

g*P*  •  *D 

Emi 

S  3 1 

Co  XIX 

■  ssl 

2p‘  -  2p4(3P)4d 

g*P* - 3F 

[bj 

S  3 1 

Co  XIX 

10.507 

2p‘  -  2p4(*P)4d 

g‘P*  -  3D 

7 

■A  -* 

S3I.K8 

Co  XIX 

10.583 

2p*  -  2p4(’S)4s 

g*P*-‘S 

7 

*  -  W 

S3I.K1 

Co  XIX7 

10  644 

S3 1 

Co  XIX 

10  704 

40 

2p* -2p4(,‘S)4» 

g*P*-*S 

? 

■A  -  ■A 

S3I.K8 

Co  XIX 

12  689 

40 

2p3  -  2p4(‘S)3d 

g3P*  -  *D 

? 

S3I.K8 

Co  XIX 

12  781 

30 

2p‘-2p4(’S)3d 

g*P*  -  SD 

%  ■% 

S3I 

Co  XIX 

12  864 

40 

2p*  -  2p*(’S)3d 

g*P*  -  *D 

■A 

S  3 1 

Co  XIX 

12  922 

70 

2p1-2p4CD)3d 

g3F-3P 

3A  -  3A 

S3I 

Co  XIX 

12.973 

40 

2p*  -  2p4CD)3d 

g’p-'F 

*  -  W 

S  3 1 

Co  XIX 

13  078 

50 

2p3  -2p4(*P)3d 

g*F  3D 

%  % 

S  31 

Co  XIX 

13.114 

30 

2p3  -2p4(’D)3d 

g»F-=D 

7 

S3I.K8 

Co  XIX 

13  183 

40 

2p3  -  2p4(’L))3d 

g>r-*p 

7 

■A  -  'n 

S3I.K8 

Co  XIX 

13.238 

40 

2p*  -  2p4(*P)3d 

g’p“-»p 

S  31 

Co  XIX 

13.272 

30 

2p*  -  2p4(‘P)3d 

g»P’-4D 

S  3 1 

Co  XIX 

13.417 

30 

2p3-2p4(3P)3d 

g3P*-»D 

7 

■A  •  3A 

S3I.K8 

Co  XIX 

13  500 

20 

2ps  -  2p4(3P)3d 

g*F  -  4D 

7 

■A  -  3A 

S3I.K8 

Co  XIX 

13  862 

90 

2ps  2p4CS)3s 

g>F->S 

7 

*  -  W 

S3I.K8 

Co  XIX 

14.178 

30 

2ps  -  2p4('D)3s 

g»F-*D 

S  3 1 

Co  XIX 

14.355 

20 

2p3-2p4('D)3s 

g’P-’D 

7 

S3I.K8 

Co  XIX 

14.425 

20 

2ps  -  2p4(*P)3s 

g'f-’P 

S  3 1 

Co  XIX 

14.4/6 

10 

2p3-2p4('D)3s 

g’P  -’D 

7 

■A  -* 

S3I.K8 

Co  XIX 

14.513 

10 

2p*  -  2p4(’P)3s 

g>P”  -P 

3A  -* 

S  3 1 

Co  XIX 

14.539 

20 

2p*  -  2p4(,P)3s 

g’P”  ’P 

7 

■A  •% 

S3I.K8 

Co  XIX 

14.599 

10 

2p3-2p4(»P)3s 

g»F  -  4P 

S  3 1 

Co  XIX 

14.664 

10 

2p‘-2p4(3P)3s 

g’P"  ’P 

7 

■A  -  3A 

S3I.K8 

Co  XIX 

14  761 

10 

2p*  -  2p4(*P)3s 

g’P  -P 

7 

'•A  - 

S3I.K8 

Co  XIX 

88.81 

P 

2s32p3-2s2p« 

g3P°  3s 

3A  -  W 

K8 

Co  XIX 

99.30 

P 

2s»2p‘-2s2p* 

g3P°  »s 

■A  -  W 

K8 

COBALT  XX  (Co,9t),  Z  =  27 
Ground  Stale  ls22s22p4  3P2  (8  elec' ons) 
Ionization  Potential  {12  873  000)  cm  ';  [1596)  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

Co  XX? 

■SB' 

20 

S3I 

Co  XX 

20 

2s2  2p4  -  2s2p*3d 

'D  -  <F 

2-3 

S  3 1 

Co  XX? 

■EgJ  „ 

40 

S31 

Co  XX 

20 

2p4 - 2p33d 

S3I 

Co  XX 

12  42 

30 

2p4-2p3(3F)3d 

g’P  3P° 

2-2 

S3 1 

Co  XX 

12.50 

30 

2p«  -  2p3(3D°)3d 

g’P-’P" 

2-2 

S3I 

Co  XX 

13.628 

100 

2p4  -  2p3(4S°)3s 

g3P- 3S° 

2  1 

S3 1 

Co  XX 

13.705 

20 

2p4  -  2p3(4S°)3s 

g3P-3S° 

1  1 

S  3 1 

Co  XX 

13.769 

40 

2p4  -  2p3(4S°)3s 

g3P- 3S° 

0-1 

S  3 1 

514 


Co  XXI 


Co  XXIV 


COBALT  XXI  (Co*04),  Z  =  27 
Ground  State  ls*2s*2p*  4SL*  (7  electrons) 
Ionization  Potential  [13  913  000]  cm"1;  [1725]  eV 


Element 

Wavelength 

Configuration 

Term 

Reference4! 

Co  XXI1 

11.612 

20 

m 

S3  K 

Co  XXI 

II  801 

30 

2p‘-2p‘Jd 

*P*-*D 

SJ1 

Co  XXI 

12.234 

30 

2p*-2p*3d 

*P* - *P 

m 

S3 1 

COBALT  XXII  (Co**4),  Z  =  27 
Ground  State  ls*2s*2p2  3P0  (6  electrons) 
Ionization  Potential  [14  849  000]  cm1;  [1841]  eV 


Element 

[  Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  -  J 

References 

Co  XXII? 

20 

S3 1 

Co  XXII? 

■Ikw 

30 

• 

S31 

Co  XXII 

11.936 

30 

2p’  •  2p3s 

1  - 1 

S3I 

Co  XXII? 

11  995 

30 

S3 1 

Co  XXII 

12.067 

30 

2p* -2p3s 

■D  -  *P” 

2-2 

S31 

Co  XXII 

12.285 

30 

1 

2p*  ■  2p3s 

■S-'P” 

0-1 

S3I 

COBALT  XXIII  vCo22+),  Z  =  27 
Ground  State  ls22s22p  2P °v2  (5  electrons) 
Ionization  Potential  [15  768  000]  cm'1;  [1955]  eV 


COBALT  XXIV  (Co234),  Z  =  27 
Ground  State  Is2 2s2  ‘S0  (4  electrons) 
Ionization  Potential  [16  986  000]  cm  *;  [2106]  eV 


Co  XXV 


Co  XXVII 


COBALT  XXV  (Co244).  Z  =  27 
Ground  State  Is2 2s  *Si,2  (3  electrons) 
Ionization  Potential  [17  882  000]  cm*1;  [2218]  eV 


Lkment 

Wavelength 

Intensity 

MulUplel 

Configuration 

Term 

"J 

References 

Co  XXV 

Co  XXV 

■ 

. .  i 

| 

i 

2s  -  2p 

2s  -  2p 

g's  -  >r 

** 

K8 

K8 

COBALT  XXVI  (Co254),  Z  =  27 
Ground  State  Is2  ‘S0  (2  electrons) 
Ionization  Potential  [76  979  000]  cm  1 ;  [9544]  e V 


Element 

Wavelength 

[  Intensity 

MulUplel 

Configuration 

Term  ' 

j  -  j 

Retercnces 

Co  XXVI 

1  47 

lsJ  -  1  s  3p 

K's-n>" 

' 

0-1 

1 

Cll 

Co  XXVI 

1.72 

Is1  -  Is2p 

g'S-’l*" 

0-1 

Cll 

Co  XXVI 

1 .71  1 

r 

_ 

1  s’  -  1  s  2  s 

g'S-aS 

0-  1 

K8 

COBALT  XXVII  (Co*64).  7  -  27 
Ground  Slate  Is  zSi/2  (1  electron) 
Ionization  Potential  [80  746  000]  cm  *;  [10011]  eV 


NICKEL,  Z  =  28 


Unclassified  Lines 


Element  (  Wavelength  ,  Inteusity  (  Multiple! 


Configuration 


J  -  J  References 


Ni  I 


Ni  II 


N7CKEL  I  (Ni0*),  Z  =  28 

Ground  State  ls22s22p*3s23p*3d*4s2  T*  (28  electrons) 
Ionization  Potential  6;  79  cm-1-  7.635  eV 


Element 

j  Wavelength 

Intensity 

Multiple! 

Cc-ttf  .guraiion 

Term 

J  -  J 

Rcfcreace* 

Ni  1 

1963.85 

50 

47 

3d*(a,Oj4i  -  3d*4s(4*G)4p 

a’D  -  usF” 

3-3 

R24 

Ni  1 

1968  90 

50 

23 

3ii*4s*  -  3d*4',(a*G)4p 

*a*F  -  u3F'* 

4-4 

R24 

Ni  1 

1976.87 

150 

47 

}d*(a3D)4j-3d*4s(a*G)4p 

a*D  -  u*F* 

3-4 

R24 

Ni  1 

1981.61 

100 

47 

3d*(a*D)4s  -  3  j*4$(a,f))4p 

a3D  -  u*F* 

2-2 

R24 

Ni  1 

1990.25 

200 

47 

3d*(a*D)4?  •  3d54s(a*Gi4p 

a‘D - u3F* 

2-3 

R24 

Ni  1 

1994  29 

100 

20 

M*4*I-3«!,<a*D)5p 

ja»F-w‘F 

4-3 

K24 

Ni  1 

1999.55 

0 

23 

3d*4** - 3d*4s(a*G)4p 

#a*F  -  u3F* 

3-2 

R24 

1 . . 

1 

NICKEL  II  (Ni,+),  Z  =  28 
Ground  State  ls22s22pe3s23p*3d9  2Ds/2  (27  ehetrons) 
Ionization  Potential  146  541.56  cm  *;  18.16S  eV 


Element 

Wavelength 

Configuration 

Term 

J  -  J 

References 

Ni  11 

727.100 

2 

3d*-3d*(3F)7f 

«*D  -4F° 

39-39 

Sll 

Ni  II 

737.300 

5 

3d*  -  3d*(3F)6f 

*«D  *F° 

39-39 

Su 

Ni  II 

738.201 

2 

3d*  -  3d*(3P)4f 

j?3D  -  *G 

39-39 

Sll 

Ni  II 

738. 548 

1 

3d*  -  3d*(*P)4f 

g3D  -  3F° 

39-39 

S>1 

Ni  II 

744  636 

2 

3d*  -  3d*(3F)6f 

*3D  -  4D° 

39-39 

S. ! 

Ni  II 

744.867 

5 

3d* - 3d*(3F)6f 

**D-4F' 

39-39 

Sll 

Ni  II 

745.640 

1 

3d*  -  3d»(3F)6f 

*3D  -  4D° 

39  -39 

Sll 

Ni  II 

746.241 

5 

3d*  -  3d*(3P)4f 

g'»  *D” 

39  -39 

Sll 

Ni  II 

746.525 

0 

3d*  -  3d*(3P)4f 

jf3D  -  4F° 

%  -  Vi 

Sll 

Ni  II 

752.403 

0 

3d*  -  3d*('D)4f 

£*D  -  3D” 

3 9  -3, 

Sll 

Ni  II 

752.626 

4 

3d*  -  3d*CD;4f 

g3D-3Fc 

3*  -39 

Sll 

Ni  II 

767.898 

1 

3d*  -  3d*(3F)5f 

«JI>  -  *FC 

39-39 

Sll 

Ni  II 

771  626 

1 

3d*  -  3d*t3F)5f 

S3P--G" 

39  -  39 

Sll 

Ni  II 

776.000 

3 

3d* - 3d*(3F)5f 

g3n  -  4f° 

39  -39 

Sll 

Ni  II 

776.078 

5 

3d*  -  3d*(*F)5f 

g3n  -  4d° 

39-39 

Sll 

Ni  II 

795  506 

10 

Sli 

Ni  II 

797,074 

200 

3d*(3F)4s - 3d74s4p 

4F  -  v4F° 

39-39 

Sll 

Ni  II 

797.088 

150 

3d*(*F)4s - 3d74s4p 

4F  -  s4D 

39-39 

Sll 

Ni  It 

798.518 

30 

3d*(*F)4s - 3d74s4p 

4F  -  v4Ci° 

*9  "9 

Sil 

Ni  II 

799.145 

2 

3d*(3F')4s  -  3d74s4p 

4F  -  v4F° 

39-39 

Sll 

Ni  II 

802.292 

100 

3da(*F)4s  -  3d74s4p 

4F  -  s4D° 

%  -39 

Sll 

Ni  II 

803  064 

15 

3d*(*F)4s  -  3d74s4p 

4F  -  v4F° 

39  -39 

Sll 

Ni  II 

805.168 

150 

3d»(*F)4s-3d74s4p 

4F  -  v4F° 

39  -79 

Sll 

Ni  II 

806  188 

30 

3d*(3F)4s - 3d74s4p 

4F  -  s4D° 

39-39 

Sll 

Ni  II 

807.391 

0 

3d*(3F)4s  -  3d74s4p 

4F  -  s'n" 

39-39 

Sll 

Ni  II 

808.933 

5 

3d*(3F)4s  -  3d74s4p 

3F  -  s4D° 

39-39 

Sll 

Ni  II 

809.772 

0 

3da(aF)4s  -  3d74s4p 

4F  -  s4D° 

39  -  39 

Sll 

Ni  II 

810  292 

20 

3d*(3F)4s  -  3d74s4p 

4F  - v4F° 

S  -39 

Sll 

Ni  II 

812.388 

100 

7d*t3i')4s  -  3d74s4p 

4F  - v4F° 

39-39 

Sll 

Ni  II 

814  050 

5 

3d’(*F)4s  -  3d*(’D)6p 

*F  -  *F° 

39-39 

Sll 

Ni  II 

815,570 

5 

3d*(3F)4s  -  3d*(’D)4f 

4F  -  *F° 

39-39 

Sll 

Ni  II 

816.024 

8 

3d*(3F)4s  -  3d74s4p 

4F  -  v4F" 

39-39 

Sll 

Ni  II 

816.150 

30 

3da(aF)4s  *  3d74s4p 

4F  - v4F° 

39-39 

Sll 

Ni  II 

816.156 

150 

3d*(3F)4s  -  3d74s4p 

*F  -  v3G° 

%  -39. 

Sll 

Ni  II 

817.884 

1 

3d*(3F)4s  -  3d’(3F)7p 

'F  -  4G° 

39  ->39 

Sll 

518 


EkaKftt 

W»»elen*lli 

Intcmity 

Muluplel 

Configuration 

Term 

J 

J 

Refer; ocet 

Ni  11 

819.090 

5 

3d*(*F)4s  -  3d*(’l;)7p 

*F  •  *D* 

% 

•Vi 

Sll 

Ni  11 

821.612 

1 

3d*(*F)4a  -  3d*(*F)8p 

»F-«G* 

% 

•Vi 

Si: 

Ni  11 

821  634 

20 

3d*(*F)4j  -  3d74j4p 

*F  3D* 

Vi 

•Vi 

Sll 

Ni  11 

823.277 

3 

3d*<*F)4s-3d74s4p 

*F  -  v»D 

% 

•Vi 

Sll 

Ni  11 

824  856 

2 

3d*(*F)4s  -  3d74s4p 

>F  -  w3D 

V> 

-Vi 

Sll 

Ni  11 

828.152 

10 

3d*(*F)4s  -  3d74s4p 

>F  -  v*G’ 

% 

-Vi 

Sr. 

Ni  II 

828.786 

1 

3d*(»F)4j-3d,4s4p 

*F  •  t*D’ 

V. 

-Vi 

Sll 

Ni  11 

830.677 

2 

3d*(3F)4s  -  3d’4s4p 

>F .  w»P* 

Vi 

-Vi 

Sll 

Ni  i! 

831  475 

2 

3d*  •  3d*(3F)4f 

g»D  -  3F° 

Vi 

-  ’4 

Sll 

Ni  11 

834.059 

100 

3d*(»F)4s-3d’4s4p 

3F  -  wHT 

Vi 

-Vi 

Sll 

Ni  II 

835  739 

0 

3d*  -  3d*(*F)4f 

g3D  -  *P° 

Vi 

•Vi 

Sll 

Ni  11 

835.983 

75 

3d*(*F)4i-3d,4»4p 

■V  ■  w3F° 

Vi 

-Vi 

Si: 

Ni  11 

836.954 

1 

3d*(*F)4s  -  3d*('D)4f 

*F  •  >H 

% 

-Vi 

Sll 

Ni  11 

837.624 

50 

?  l*(*F)4s  -  3d’4s4p 

3F  -  w*u‘ 

Vi 

-Vi 

Sll 

Ni  11 

838  224 

10 

3d*(*F,‘4s  -  3d*(*F)6f 

*F  *D“ 

Vi 

Vi 

Sll 

Ni  11 

838.524 

1 

3d*(3F)4s  -  3d*(*F)6f 

3F  -  *F” 

Vi 

-Vi 

Sll 

Ni  11 

838.834 

50 

3d*(*F)4s  -  3d74s4p 

>p .  wip- 

Vi 

-Vi 

Sll 

Ni  11 

846  878 

5 

3d*  -  3d*(*F)4f 

,;3D  -  4F' 

Vi 

-Vi 

Sll 

Ni  11 

841 .056 

10 

3d*  -  3d*(*F)4f 

*3D  -  *D“ 

Vi 

-Vi 

Sll 

Ni  11 

841.205 

0 

3d*  -  3d*(*F)4f 

g*D  ■  *P" 

Vi 

-Vi 

Sll 

Ni  11 

844.748 

2 

3d*  -  3d*('D)5p 

g*D  ■  Jl:° 

Vi 

-Vi 

Sll 

Ni  11 

849.398 

5 

3J*(5F)4s-3dft'D)4f 

-  3F° 

Vi 

-Vi 

Sll 

Ni  11 

855.282 

5 

3d*(JF)4i.  -  3d*i»F)7p 

3F  -  *F° 

Vi 

-Vi 

Sll 

Ni  11 

876.829 

0 

3d*(»F)45-3d*(JF)6p 

*F  -  *F" 

Vi 

-Vi 

Sll 

Ni  11 

881.608 

2 

3d*(»F)4»  -  3d*(3F)6p 

*1-  *D" 

Vi 

-Vi 

Sll 

Ni  11 

888.818 

5 

3d*(3F)4s  -  3d*(*P)5p 

*F  *D° 

Vi 

-Vi 

Sll 

Ni  I! 

894.004 

2 

3d*(‘D)4s  -  3d74«4p 

3D-w3D° 

*i 

-Vi 

Sll 

Ni  11 

895.093 

1 

3d*(3F)4s  -  3d*(*P)5p 

*F  -  *D 

% 

-Vi 

Sll 

Ni  11 

895.458 

15 

3d*(‘D)4s  -  3d7 1s4p 

3D  -  w*D° 

Vi 

-Vi 

Sll 

Ni  11 

8%.  1 68 

5 

5d*('D)4s  *  3d74s4p 

7D  -  w*P° 

Vi 

-Vi 

Sll 

Ni  11 

898.716 

2 

3d*(3F)4s  -  3d*(*P)5p 

*F  -  *13° 

Vi 

-Vi 

Sll 

Ni  11 

898.821 

5 

3d*('0)4s  -  3d74s4p 

3D  -  w*Pc 

Vi 

-  Vi 

Sll 

Ni  11 

900.510 

0 

3d*(‘D)4s  -  3d74s4p 

3D  s*D’ 

Vi 

-Vi 

Sll 

Ni  11 

901 .007 

10 

3d*('D)4s  •  3d74s4p 

3»  w3D’ 

Vi 

-Vi 

Sll 

Ni  II 

901  737 

2 

3d*'sF)4«-  3d*(3P)5p 

*F  -  *D 

Vi 

-Vi 

Sll 

Ni  11 

901 .999 

50 

3d,(T/)4s-3d74s4p 

3n-s*D° 

Vi 

Vi 

Sll 

Ni  II 

902.687 

1 

1  3d*(3P)4s  -  3d*(*F)6f 

‘PM)1 

Vi 

■4 

Sll 

Ni  II 

902.996 

75 

3d*('D)4s  -  3d74s4p 

3n-s'D° 

Vi 

Vi 

Sll 

Ni  11 

904.205 

2 

)d,(,P)45-3d’4s4p 

*P-V’3P° 

Vi 

Vi 

Sll 

Ni  II 

904.986 

1 

3d*(3F)4s-  3d*(3F)4f 

*F - *H° 

Vi 

■Vi 

Sll 

Ni  II 

905.634 

100 

.'d*('D!4s  -3d74s4p 

3I)  -  v*F” 

Vi 

74 

Sl> 

Ni  11 

905.696 

3 

3d'(‘D)4s  -  3d’4s4p 

2I>  -  w3Fc 

Vi 

Vi 

Sll 

Ni  11 

906.123 

15 

3d'(,U)4s  -  3d74s4p 

*n  -  s*o° 

Vi 

Vi 

S‘l 

Ni  11 

906.237 

2 

3d“(3P)4<>  -  3d74s4p 

*?  -  W3P° 

Vi 

Vi 

Sll 

Ni  11 

906.906 

1 

3d*(3P)4s  -  3d’4s4p 

*P  -  w3P” 

Vi 

Vi 

Sll 

Ni  II 

907.630 

50 

3d°('D)4s  *  3d74s4p 

3D  -  s*D” 

Vi 

Vi 

Sll 

Ni  11 

907  692 

10 

3d'(3F)45-3d*(,l))5p 

*F  •  3F’ 

Vi 

Vi 

Sll 

Ni  II 

908  258 

40 

3d,(,D)4s  -  3d74^4p 

30  - v*F° 

Vi 

Vi 

Sll 

Ni  11 

908.584 

20 

3d*(‘D)4s  3d74s4p 

3I)  -  w3F° 

Vi 

7i 

Sll 

Ni  11 

909.683 

10 

3d*(3P)4s  •  3d’4s4p 

<P-  w!D’ 

Vi 

% 

Sli 

Ni  11 

911.187 

15 

3d8(3P)4s  -  3d74s4p 

<P-w3D° 

Vi 

Va 

Sll 

Ni  11 

913.187 

2 

3d*(3P)4s  -  3d*(’P)6f 

*P  *0° 

Vi 

Vi 

Sll 

Ni  11 

913.279 

3 

3d'(3P)4s  -  3d74s4p 

*P  -  s*0° 

Vi 

Vi 

Sll 

Ni  11 

913.678 

75 

3d*(3D!4s  •  3d74i;4p 

*P  -  5*0° 

Vi 

Sll 

Ni  11 

913.909 

15 

3d*t3P)4s  -  3d74s4p 

*P  -  wJF° 

Vi 

Vi 

Sll 

Ni  11 

914.343 

50 

3d*(3P/4s  -  3d74s4p 

*p-s*n° 

Vi 

Vi 

Sll 

Ni  11 

914.743 

40 

3d*(*P) 4s  -  3d74s4p 

*P  -  s*0° 

Vi 

Vi 

Sll 

Ni  11 

915.471 

i 

,  3d'(3F)4s- 3d'('D)5p 

*F  -  3F° 

7i 

% 

Sll 

Ni  II 

915.877 

75 

3d*(3P)4s  -  3d’4s4p 

*P  -  s*D” 

Vi 

Vi 

Sll 

Ni  11 

915  920 

30 

3d8(3F)4s  -  3d74^4p 

<F  -  w*F° 

Vi 

Vi 

Sll 

Ni  li 

916.449 

1 

3d’(1D)4s  -  3d74s4p 

»D  -  v*P° 

Vi 

Vi 

Sll 

Ni  11 

917.017 

10 

3d*(3F)4s  -  3d*('D)5p 

*F  -  *F° 

Vi 

Sll 

Ni  11 

917.962 

15 

3d*(3P)4s  -  3d74s4p 

*P  s*D° 

Vi 

Sll 

Ni  II 

918  022 

3 

3d8 ( 1 0) 4s  -  3d*('D)4f 

3D  2F° 

3I 

54 

Sll 

Ni  11 

918  994 

150 

3d'(3P)4s  -  3d74s4p 

*P-s*D 

Vi 

Vi 

Sll 

Ni  II 


Ni  II 


clement 

Wavelength 

Ini  entity 

Multiple!  ] 

Coiuqpiraiion 

Term 

J-J 

Reference* 

Ni  II 

920  451 

10 

3d*(,F)4s  -  3d74s4p 

4F  •  w4F’ 

36  •  76 

Si  i 

Ni  I! 

921  299 

1 

3d*(5F)4s  7d»(-D)5p 

4F  -  »D 

76  -  35 

Sn 

Ni  II 

92 i  750 

75 

3d*(2P)4s  ■  3d74s4p 

4P  v4F* 

-  "V* 

Sll 

Ni  II 

922.331 

15 

3d*(,P)4s  -  3dT4s4p 

4p.v«F’ 

7s  -66 

Sn 

Ni  11 

924.710 

1 

3d*(,F)4s  -  3d’4s4p 

2F  x*G° 

36  -9. 

Sn 

Ni  II 

924.783 

10 

3d*(*P)4s  -  3d74s4p 

4P  w2F 

=16-36 

Sll 

Ni  Ii 

924.912 

20 

3d*(’F)4s  -  3d74s4p 

4F  v4D 

66-36 

Sll 

Ni  II 

925.100 

2 

3d*(*P)4s  -  3ds( *D)4f 

4P  -  2D° 

9 

36-66 

Sll 

Ni  II 

925  578 

1 

3d*('D)4s  -  3d’4s4p 

*D  -  v4P° 

*6  -36 

Sll 

Ni  (I 

927  820 

5 

3d,(,F)4s  -  3d*(’D)5p 

4F  ■  2P° 

\  -66 

Sll 

Ni  I! 

928.953 

3 

3d*(*F)4s  -  3d*(’D)5p 

4F-»D“ 

36  -66 

Sll 

Ni  II 

929  586 

1 

3d*(*F)4s  -  3d*(,F)4f 

2F  -  4I* 

36-66 

Sll 

Ni  II 

929.681 

3 

3d,(*K)4s  *  3d74s4p 

4F  -  v4D 

36-36 

Sll 

Ni  II 

929  831 

5 

3d*(,F)4s  -  3d74s4p 

4F  -  v4D 

36-66 

Sll 

Ni  II 

930  707 

3 

3d*(*P)4s  -  3d‘(*K)6f 

jp .  «D” 

66  -  36 

Sll 

Ni  11 

931  191 

1 

3d*(,P)4s  -  3d74s4p 

4P  v4P" 

36-66 

Sll 

Ni  II 

931.501 

2 

3d3(*F)4s  -  3d*l*P)5p 

2F  •  4D° 

76  -  76 

Sll 

Ni  II 

933  339 

2 

3d*  -  3d‘(*F)5p 

X2»  -  2D‘ 

36  -66 

S'.  1 

Ni  I! 

933  866 

i 

3d*  -  3d,,JF)5p 

X2D-2F 

66-36 

Sll 

Ni  II 

93'  085 

2 

3d'(,F)4s  -  3d7*s4p 

4F  -  wNG" 

9 

76  -36 

Sll 

Ni  II 

935  200 

1 

3d*(*P)4s  -  3d*(,F')6f 

*P  -  4D° 

> 

36  36 

Sll 

Ni  II 

936.188 

1 

3d*(*F)4s  -  3d74s4p 

4F  -  x4G° 

66  -  76 

Sll 

Ni  II 

939.276 

30 

3d*('F)4s  -  3d74s4p 

4F  w*G° 

66  -'36 

Sll 

N,  II 

940  886 

20 

3d*-3d*(*F)5p 

*2I3  -  Hi' 

36-66 

Sll 

N.  II 

941.972 

10 

3d*(*F)4s  -  3d74s-p 

4F  -  w*G 

66-36 

Sll 

Ni  II 

941.996 

4 

3d*(’P)4s  -  3d*(*P)4f 

2P-»ir 

*6  -  66 

S’l 

Ni  II 

942  587 

5 

3d,(,F)4s  -  5d74s4p 

4F-w*G 

66  -  66 

Sll 

Ni  II 

944.343 

1 

3d*(*P)4s  -  3d’4s4p 

2P  -  w2D 

66-66 

Sll 

Ni  II 

944.634 

30 

3d»-3d*(»F)5p 

K2D  -  2D° 

^ 

Sll 

N,  11 

944. H42 

10 

3d*  -  3d*(*F)5p 

g’n-’F7 

66  -76 

Sll 

Ni  II 

945  965 

75 

3d*(*P)4s  -  3d74s4p 

2P  -  W*I)° 

66-66 

Sll 

Ni  II 

946.657 

15 

Sd'Od^FJSp 

K*D  -  2D° 

66-66 

Sll 

Ni  II 

946  769 

3 

3dF('G)4s  -  3d*(*F)9p 

Hi  4F° 

36-36 

Sll 

Ni  II 

947.195 

2 

3d*  -  3d*(2F')5p 

jf»D-,F° 

66-66 

Sll 

Ni  II 

949.024 

0 

3d*(1P)4s  -  3o74s.4p 

2P  -w2l> 

36-66 

Sll 

Ni  II 

949.137 

1 

3d*(7F)4s  -  3d74s4p 

4F  x*G° 

36-36 

Sll 

Ni  II 

952  027 

1 

3d* CCi ) 4s  -  3d*(,F)8p 

*G  -  2G“ 

36-36 

Si! 

Ni  II 

952.266 

8 

3d*(»F)4s-3d*CD)5p 

2F  -  2F° 

76  -  76 

Sll 

Ni  II 

952  340 

1 

3d*(,F)4s  -  3d74s4p 

4F  -  x4F° 

66  -  66 

Sll 

Ni  II 

953.033 

10 

"'d,(,F)4s  -  3d74s4p 

•F  -  x‘ 

36-36 

Sll 

Ni  I! 

953  937 

2 

3d«(,F)4s  -  3d'('D)'p 

*F  -  2F° 

76-66 

Sll 

Ni  *: 

954  911 

1 

3d’(3F)4s  -  3d’4s4p 

4F  -  x4K° 

76-36 

Sll 

Ni  11 

955  601 

10 

3d* - 3d,(,F)5p 

*!I3  ■  4F° 

66  -76 

Sll 

Ni  II 

956.912 

3 

3d*  -  3d*(5F)5p 

e2l)-4D° 

66  -*6 

Sll 

N.  II 

959.931 

5 

3d8(‘G)4s  -  3d*(,F)8p 

2G  .  2G" 

36-36 

Sll 

Ni  II 

960,261 

5 

3d*(’P)4s  -  3d’4s4p 

2P  -  v4I-° 

66-66 

Sll 

Ni  II 

961  516 

1 

3d,('(i)4s  -  3d,(,K)6f 

2(}-4I 

76  -36 

Sll 

Ni  II 

962.526 

1 

3d"(’G)4s  -  3dc('D)6p 

*C.  -  2F° 

36-76 

Sll 

Ni  II 

962.750 

1 

3d8('G)4s  -  3d°('D)6p 

2G  -  »i;° 

76  -76 

Sll 

Ni  II 

963.855 

15 

Sll 

Ni  II 

965  470 

20 

3d8(‘G)4s  -  3d’4s4p 

*G  -  v2G° 

36  -36 

Sll 

Ni  II 

968  784 

20 

3d*(’G)4s  -  3d’4s4p 

2G  •  v'-'G" 

76  -76 

Sll 

Ni  II 

971.415 

50 

3d'('D)4s-  3d74s4p 

*D  -  x4S 

66-66 

Sll 

Ni  II 

973  121 

1 

3d,('G)4s  -  3d*(3F)8p 

*G  -  4G° 

36-36 

Sll 

Ni  11 

977.276 

10 

Sll 

Ni  II 

978.103 

25 

Sll 

Ni  II 

981.768 

50 

3d*(’G)4s  •  3d74s4p 

*G  -  w'G” 

36  -76 

Sll 

Ni  II 

983  004 

3 

3d'(’G)4s  -  3d'(3F)6f 

2G  -  4F" 

76  -  36 

Sll 

Ni  II 

983.431 

1 

3d,('G)4s  -  3d74s4p 

JG  -  w2F° 

76  -66 

Sll 

Ni  II 

983.592 

2 

3d'(3F)4s  -  3d74s4p 

4F  -  y4G' 

66-36 

Sll 

Ni  II 

985.918 

10 

Sll 

Ni  II 

987  339 

4 

3<n=H4s-3d74s4p 

JF  -  w4G° 

? 

66-36 

Sll 

Ni  !I 

988.338 

10 

Sll 

Ni  II 

990  626 

100 

3d,('G)4s  -  3d74s4p 

2G  -  wn-G° 

36-36 

Sll 

Ni  II 

992  516 

20 

3d*(*F)4s  -  3d74s4p 

4  F  -  y  4  F 0 

36  -36 

Sll 

520 


Ni  II 


Ni  I! 


hlcmcnl 

Wavelength 

- - 

Intensity 

Multiple! 

Configuration 

Term 

'  1 

References 

Ni  II 

99}. 12* 

15 

3d*>,F)4s  -  3d’4«4p 

4F-y4G 

3«  -95 

Sii 

Ni  !I 

593  Ml 

1 

3d*('G)4s  •  3d74s4p 

*G  -  w:I -■ 

95  -35 

Sll 

Ni  II 

994.867 

10 

3d*(1F)4j  -  3d’4s4p 

4F  - 1 4F 

35  -35 

S’  l 

Ni  II 

995  256 

30 

Sll 

Ni  II 

995.445 

4 

3d*(JF)4s  -  3d74s4p 

4F  -  y4F° 

35  -95 

Sll 

Ni  II 

995  453 

3 

3d*(*F)4i  -  3d’4s4p 

4F  -  y4F“ 

35  -35 

Sll 

Ni  11 

997  974 

1 

3d*(’F)4j  -  3d’4s4p 

SF  -  x4G 

35  -95 

Sll 

Ni  II 

1008  219 

10 

Sll 

Ni  II 

1016  622 

20 

Sll 

Ni  II 

1021  060 

5 

3d‘('D)4s  -3d"<s!>>*p 

JD-JP  > 

95  -35 

Sll 

Ni  11 

1023  961 

3 

3d* CD) 4s  3d‘(JP)5p 

7D  •  4S‘ 

35  -35 

Sll 

Ni  II 

102  3  999 

15 

Sll 

Ni  II 

1024  720 

50 

3d'(3F)4s  -  3d74s4p 

95  -'35 

Sll 

Ni  II 

1023.208 

20 

3d*('D)4s  -  3d*CP)5p 

JD  -  4LV  ? 

*12  -95 

Sll 

Ni  1' 

1031  30fc 

1 

3d"(3P)4s  -  3d*CP)5p 

4P  SD° 

'k  -35 

Sll 

Ni  II 

1032  749 

2 

3d‘(JP)4s  -  3d’4s4p 

4P-  x*G°  7 

95-35 

Sll 

Ni  II 

1033  443 

10 

3d*(3P)4j  -  3d*CP)5p 

4P  -  7I)° 

35  -35 

Sll 

Ni  II 

1034  155 

15 

Sll 

Ni  II 

1034  249 

10 

3d*('D)4s  -  3d*(JP)5p 

*D  -  4P° 

95  -95 

Sll 

Ni  II 

1036  182 

2 

3d*(JF)4s-3d*(JF)5p 

4F  -  7F° 

35-35 

Sll 

Ni  II 

1038  866 

5 

3d*(1F)4s  -  3d*(,F)5p 

4F  -  7G° 

35  -95 

Sll 

Ni  II 

1042.704 

2 

3d-(3F)4s  -  3d*(3F)5p 

4F  4G 

95  -95 

Sll 

Ni  II 

1044  349 

30 

3d*(3F)4s  ■  3d»(3F)5p 

‘F  4G° 

95  -'95 

Sll 

Ni  II 

1044  871 

2 

3d*(JF)4s  -  3d‘(sF)5p 

•F  -  4F° 

35  -35 

Sll 

Ni  II 

1045  073 

15 

3d*(1F)4s  -  3d*(sF)5p 

4F  -  4FC 

95-85 

Sll 

Ni  II 

1045  813 

5 

3d*(JF)4s  -  3d*(3F)5p 

4F  •  4G° 

35-95 

Sll 

Ni  II 

1046  537 

8 

3d*(3F)4s  -  3d*(5F)5p 

4F  -  4F“ 

95  -95 

Sll 

Ni  II 

1048  400 

6 

3d*(JF)4s  -  3d*(3F)5p 

*1  ,<g- 

95-35 

Sll 

Ni  II 

1048.936 

1 

3d*('D)4s  -  3d*('D)5p 

2[-,  2p° 

%  -35 

Sit  i 

Ni  II 

1048  982 

3 

3d*CP)4s  -  3d*(JP)5p 

4P  4P' 

'■2  -  35 

Sll 

Ni  II 

1049.051 

1 

3d*(*F)4s  -  id*(JF)5p 

4F  4D° 

9.  -35 

Sli 

Ni  II 

1049  137 

8 

3d*(3F)4s  -  3d*(>F)5p 

4F .  » 

35-35 

Sll 

Ni  II 

1049  755 

100 

3d*(1F)4*-3d*(:,F)5p 

4F  -  4D° 

95  -% 

Sll 

Ni  II 

1050.718 

3 

3d*(3F)4s-3d*(JF)5p 

4F  4D° 

%  -35 

Sll 

Ni  II 

1052  534 

10 

3d*(’P)4s-3d*(:>P)5p 

4P .  «p- 

35-35 

Sll 

Ni  II 

1052  983 

2 

3d*(’F)45  -  3d*(JF)5p 

4F  -  4G“ 

35-95 

Sll 

Ni  II 

1053  729 

15  1 

Sll 

Ni  II 

1055  246 

15  , 

3d*CD)4s-3d*CD)5p 

2D  .  2D- 

35  35 

Sll 

Ni  II 

1055  291 

30 

3C*(3P)4s  -  3d"(3P)5p 

4P  .  «p 

35  -35 

Sll 

Ni  if 

1062  965 

1 

3i*('D)4s  -  3d*('D)5p 

>D‘ 

35  -  35 

SI! 

Ni  II 

1070.590 

10 

3d'(3P)4s  -  3d,(’D)5p 

*P  .  2P» 

35  -35 

Sll 

Ni  II 

1075.551 

3 

?d*(’P)45  -  3d*(lD)5p 

4P  -  SD° 

35-35 

Sll 

Ni  II 

1076  006 

2 

3d*(JPl4s  3d74i4p 

4P  w4F° 

35-35 

Sll 

Ni  II 

1077  163 

4 

3d*(JP)4s  -  3d*CD)5p 

4P-  7D° 

35-35 

Sll 

Ni  II 

1081.035 

200 

3d*CG)45-  3d74s4p 

1G-yJH° 

95  -  ".5 

Sll 

Ni  II 

1085  441 

150 

3d®(,ll)4s  -  3d74s4p 

*G  -  y*H° 

35-95 

Sll 

Ni  II 

1086  503 

4 

3d*(’F)4s  -  3d*(3F)5p 

1 F  -  ’G" 

35-95 

Sll 

Ni  II 

1091  407 

4 

3d*(JF)4s  -  3d*(1F)5p 

7F  -  *G° 

35-35 

Sll 

Ni  II 

1099.471 

1 

3d*(3F)4s  -  3d*(3F)5p 

»F  -  4D° 

35  -35 

Sll 

Ni  II 

1 101.956 

5 

3d*(JF)4s-3d*(JF)5p 

»F  -  4G° 

35  -95 

Sll 

Ni  II 

1104  602 

1 

3d*(JF)4s  -  3d*CF)5p 

ip  .  4p° 

35-95 

Si' 

Ni  II 

1108.729 

30 

Sll 

Ni  II 

1116.557 

40 

3d*(1P)4s-3d*(,.D)5p 

2p  .  2p° 

35  -'5 

SU 

Ni  II 

1118.404 

20 

Sll 

Ni  II 

1118.547 

25 

Sll 

Ni  II 

II 18  921 

10 

3d*(3P)4s  -  3d*('Di5p 

2p  .  2p° 

35-35 

Sll 

Ni  II 

1119.330 

75 

3d*('G)4s  -  3d’4s4p 

»G  -  x*G° 

35  -35 

Sll 

Mi  'I 

1121  162 

125 

3d"('G)4s-  3d’434p 

Hj  -  x*G° 

95-95 

Sll 

Ni  II 

1123  113 

2 

3d*(3P)4s  -  3d*(,D)5p 

2p  .  2p° 

35  -  35 

SI! 

Ni  II 

1127  486 

5 

3d*(3P)4s  -  3d*(,D)5p 

7P  -  *D° 

35  -35 

Sll 

Ni  II 

113,-730 

75 

3d'(,F)4s  -  3d74s4p 

7F  -  z3D" 

76  -  35 

Sll 

Ni  il 

1134  533 

150 

3d*(5F)4s  -  3d74s4p 

4F  -  z4D° 

95-35 

SU 

Ni  II 

1 137.091 

100 

3d*(1F)4s  -  3d74s4p 

4F  -  z4D° 

35-35 

Sll 

Ni  II 

1138  547 

10 

£.'l 

Ni  II 

1139.009 

3 

3d,4s1  -  3d*(’P)6p 

4F  -  4D° 

%  -% 

S.l 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 


521 


N  II 


Ni  II 


I 


Cement 

Wavelength 

Intensity 

Miltiplet 

Configuration 

Term 

BD 

Rcfereoccs 

Ni  II 

1139.638 

75 

3d*(3F)4s  -  3d’4s4p 

2F  •  z2D° 

35-35 

Sll 

Ni  II 

1140.459 

75 

3d«(3F)4s-3d,4s4p 

4F  -  z4D* 

% 

Sll 

Ni  II 

1143  397 

50 

3d*(3F)4s  3d74;4p 

4F  -  z4D° 

34-34 

Sll 

Ni  II 

1147.633 

I 

3d*'3F)4r.  -  3d74s4p 

‘F  -  z4D 

34-34 

Sll 

Ni  II 

1154  416 

150 

3d*(3F)4s  -  3dMs4p 

4F  ■  z*G° 

Sll 

Ni  II 

1157.132 

1 

3d*(3F)4s  -  3d’4s4p 

4F  -  z4D° 

Sll 

Ni  II 

1 158.830 

100 

3d*(3F)4s  -  3d’4s4p 

2F  -  z*G° 

34-24 

Sll 

Ni  II 

1159.510 

150 

?d*(3F)4s  -  3d74s4p 

4F  -  z*G° 

Sll 

Ni  II 

1160.776 

2 

3di(3F)4p-3d‘(3F)8d 

4D“ -  4D 

%■% 

Sll 

Ni  II 

1161 .297 

15 

Sll 

Ni  II 

1161.927 

I 

3d,(,G)4s  -  3d*(‘D)5p 

»G-2F“ 

Sll 

Ni  II 

1162.748 

150 

3d8(3F)4s  *  3d74s4p 

4F  i*G° 

Sll 

Ni  II 

1  i63.645 

50 

3dc(3F)4s  -  3d74s4p 

4F  -  z^ 

44-34 

Sll 

Ni  II 

1163.729 

8 

3d8('D)4s  -  3d74s4p 

2D  -  z8P° 

% 

Sll 

Ni  II 

1164.279 

150 

3d*(3F)4s  -  3d74s4p 

4F  -  z4F° 

% 

SI! 

Ni  II 

11M.574 

100 

3d*(3F)4s  -  3d74s4p 

2F  -  z2F“ 

*  -  % 

S’4 1 

Ni  II 

1165.798 

12 

3d8(3F)4s  -  3d74s4p 

4F  - z4F° 

3»  -34 

Sll 

Ni  II 

1167.030 

25 

2d8(3F)4s  -  3d74s4p 

4F  -  z4G 

15  •  8. 

Sll 

Ni  II 

1167.803 

10 

3d’(3F)4p  -  3d*(3F)9s 

4D°  -  *F 

72-35 

Sll 

Ni  II 

1168  040 

75 

3d8(3F)4s  -  3d74s4p 

2F  -  z-F° 

34-84 

Sll 

Ni  II 

1170.169 

20 

3d*(3F)4s-3d74s4p 

427  •  z4G“ 

34-34 

Si! 

Ni  Ii 

1171  117 

15 

3d»(3F)4s-3d’4s4p 

*F  -  z4G 

34  -34 

Si! 

Ni  II 

1171.291 

100 

3d*(3F)4s-3d74s4p 

V  - 

34-34 

Sll 

Ni  II 

1173. 121 

1 

3d,(‘D)4s  -  3d74s4p 

2D  -  z8P° 

34-34 

Sll 

Ni  II 

1173  2SS 

f0 

3d,(3F)4s  -  3d74s4p 

4F  -  z4F° 

35  -34 

Sll 

Ni  II 

1173.477 

75 

3d8(3F)4s  -  3d74s4p 

4F  -  z4F° 

34-34 

Sll 

Ni  II 

1177.006 

1 

3d8(3F)4p  -  3d8(3P)5d 

4D°  -  4F 

35  -84 

Sll 

n:  II 

1177  109 

50 

3d8(3F)4s  -  3d74s4p 

4F  -  z4F° 

24-95 

Sll 

Ni  11 

1 178.771 

30 

3d8(3F)4s  -  3d74s4p 

2F  -  z'G" 

34-34 

Sll 

N  II 

1180  271 

150 

3d8(3F)4s  -  3d74s4p 

2F  -  z2G° 

35-85 

Sll 

Ni  II 

1181.075 

30 

3d8(3F)4s  -  3d74s4p 

4F  -  z4F° 

35-35 

Sli 

Ni  II 

1181.620 

15 

3d8(‘D)4s -  3d74s4p 

2D  -  z4S° 

35-35 

Sll 

Ni  II 

1182.169 

75 

3d8(3F)4s  -  3d74s4p 

4F  -  z4F° 

35-35 

Sll 

Ni  II 

1184.512 

20 

3d8(3F)4s  -  3d74s4p 

2F  -  z2F° 

%  -35 

Sll 

Ni  II 

1184.980 

3 

3d8(3F)4p  -  3d8(3F)8d 

4G° -  4G 

85  -  94 

Sll 

Ni  II 

1185.146 

2 

3d8(3F)4p-3d8(3F78d 

4G° -  4H 

85-95 

Sll 

Ni  II 

1186  347 

1 

3d74s2  -  3d8(3F)8p 

4F  4G 

85-95 

Sll 

Ni  II 

1186.933 

8 

3d8(3P)4s  -  3d74s4p 

4P  -  z8P 

35-35 

Sll 

Ni  II 

1186.993 

1 

3d8(3F)4p  -  3d8(3F)8d 

4G° -  4H 

95-95 

Sll 

Ni  II 

1187  102 

20 

3d8(sF)4p  -  3d J (3F) 8d 

4G° -  4H 

95-95 

Sll 

Ni  II 

1187.608 

15 

3d8(3P)4s-3d74s4p 

4P  -  z8P° 

35-35 

Sll 

Ni  II 

1190  442 

1 

3d**(3P)4s  -  3d74s4p 

4P 

35-35 

Sll 

Ni  II 

1192  306 

5 

3d8(3F)4p-  3d8(3F)9s 

4G° -4F 

85-35 

Sll 

Ni  II 

1192.596 

0 

3d8(3F)4p  -  3d8(3P)5d 

4D°  -  4F 

35-35 

Sll 

Ni  II 

1192.983 

3 

3d8(3F)4p-3d8(3F)9s 

4G°-4F 

85-85 

Sll 

Ni  II 

1193  267 

5 

3d8(3F)4p-  3d8pF)8d 

2G° - 2H 

85-95 

Sll 

Ni  II 

1194.857 

15 

3d8(3F)4p  -  3d8(3F)9s 

4G° - 4F 

'35-85 

Sll 

Ni  II 

1200.307 

1 

3d8(3F)4p  -  3d8(3F)8s 

4D  -  2F 

35-35 

Sll 

Ni  II 

1 201 .002 

3 

3d8(3F)4p  -  3d8(3F;9s 

2G° .  2F 

85-35 

Sll 

Ni  II 

1201.119 

8 

3d74s2  -  3d8(3P)4f 

4F  .  <F° 

35-35 

Sll 

Ni  II 

1201.838 

5 

3d8(3F)4p  -  3d8(3F)7d 

4D”  -  2F 

35-35 

Sll 

Ni  II 

1201.957 

3 

3du;3F)4p  -  3d8(3F)8d 

4F° - 4G 

85-95 

Sll 

Ni  II 

1202.452 

8 

3d8(3F)  4p  -  3d8(3F)7d 

4D°  -  4F 

35-35 

Sll 

Ni  II 

1202.511 

10 

3d8(:iF)4p  -  3d8(3F)9s 

4F° - 4F 

35-35 

Sll 

Ni  ,;i 

1202  911 

3 

3d8(3F)4p  -  3d8(3P)5d 

4f)°  -  4F 

35-35 

Sll 

Ni  II 

1204.102 

30 

3d8(3F)4p  -  3d8(3F)7d 

4D°  -  4F 

74  -85 

Sll 

Ni  II 

1205  088 

15 

3d8(3F)4p  -  3d8(3F)7d 

4D°  -  4P 

35-35 

Sll 

Ni  II 

1205  201 

1 

3d°(3F)4p  -  3d8(3F)Ss 

4G° -  4F 

35-35 

Sll 

Ni  II 

1205.266 

20 

7d8(’F)4p-3d8(3F)7d 

4D° -  4D 

35-35 

Sll 

Ni  II 

1205  552 

10 

3d8(3P)4s  -  3d74s4p 

4P  - z4Sc 

35-35 

Sll 

Ni  II 

1206.246 

7 

3d8(3P)4s  -  3d74s4p 

4P  - z4S° 

32  -  35. 

Sll 

Ni  II 

1207.567 

0 

3d74s2  -  3d'</’P)4f 

4F  -  4D° 

ei  -  35 

Sll 

Ni  II 

1207.620 

4 

3d74s2  -  3d7  ?s4p 

4F  - v4F° 

85  -35 

Sll 

Ni  II 

1207  654 

3 

3d74s2 - 3d74s4p 

4F  -  s4D° 

85-35 

Sll 

Ni  II 

1208.433 

I 

3dM’D)4s-  3d8(3F?5p 

2D  -  2D° 

35-35 

Sll 

57.2 


h - - 


a?-'-  imaM 


Ni  II 


Ni  II 


Element 

Wavelength 

Configuration 

Term 

j  j 

References 

Ni  II 

1209  170 

7 

3d*(’P)4s  -  3d74s4p 

4P  -  z4S° 

%  ■% 

Sll 

Ni  II 

1209.492 

1 

3d*(3F)4p  -  3d*(aF)9s 

4F° - 4F 

%  ■% 

Sll 

Ni  II 

1210.192 

10 

3d8(aF)4p  -  3d8(aF)9s 

4F° . *p 

Sll 

Ni  I» 

1210.729 

3 

3d*(3F)4p  •  3d8(3F)7d 

4G°  -  4H 

*h-*h 

Sll 

Ni  A 

1210.790 

1 

3d*(3F)4p  -  3d8(aF)7d 

«G°  -  3H 

*h  -■* 

Sll 

Ni  II 

1211.403 

1 

3d*(3F)4p  -  3d8(aP)5d 

4D°-4P 

%  •  >6 

Sll 

Ni  II 

1212.959 

0 

3d*(3F)4p  -  3d8(aF)8d 

KJ°  •  4H 

■% 

Sll 

Ni  II 

1213.361 

7 

3d‘(aF)4p-3d,(3F)8s 

4D°  -  3F 

% 

Sll 

Ni  II 

1214.104 

3 

3d8(aF)4p  •  3d*(*D)5d 

4D°  -  *G 

Sll 

Ni  II 

1214.153 

40 

3d*(aF)4p  -  3d*(3F)8s 

4D°  -  3F 

%  -’6 

Sll 

Ni  II 

1214.350 

i 

3d*(3F)4p  -  3d8(aF)8s 

4D° -4F 

% 

Sll 

Ni  II 

1217.180 

100 

3d8(ai)4p  -  3d*(3F)8s 

4D° •  4F 

%  * 

Sll 

Ni  II 

1217.692 

1 

3d74s3 • 3d74s4p 

4F  •  waFc 

%  -’6 

Sll 

Ni  II 

1220  530 

3 

3d*(aF)4p  -  3d*(3F)7d 

4D°  •  4P 

% 

Sll 

Ni  II 

1220.950 

1 

3d*(3F)4p  -  3d*(3F)7d 

4D  -  4F 

%  -% 

Sll 

Ni  II 

1221.213 

1 

3d*(3F)4p  -  3d8(aP)6s 

4D°  -  4P 

Sll 

Ni  II 

1221.289 

1 

3d8(aF)4p  •  3d*iaF)7d 

Sll 

Ni  II 

1221  992 

40 

3d*(aF)4p  -  3d*(3F)7d 

4G°  -  4F 

‘h  -% 

Sll 

Ni  II 

1222.220 

1 

3d*(3F)4p  -  3d8(3F)9s 

4F° - 4F 

7,<i 

Sll 

Ni  II 

1222.395 

20 

3d8(aF)4p  -  3d’(3F)8s 

4D°  -  4F 

% 

Sll 

Ni  II 

1222.678 

1 

3d’(3F)4p  -  3d*(3F)8s 

4G  °  -  3F 

%  •  % 

Sll 

Ni  II 

1222.989 

1 

3d74s3-3d74s4p 

4F  -  s4D° 

% 

Sll 

Ni  II 

1223.466 

2 

3d,(aF)4p-3d"(aF)8s 

4G° - 3F 

‘h  -% 

Sll 

Ni  II 

1223.643 

5 

3d’(aF)4p  -  3d*(3F)7d 

4G°  -  4G 

Sll 

Ni  II 

1223.775 

' 

3d*(aF)4n  •  3d*(3F)7d 

4G°  -  Hj 

% 

Sll 

Ni  II 

1224.033 

75 

3d*(aF)4p  -  3d*(aF)7d 

4G° -  4H 

% 

Sll 

Ni  II 

1224.268 

1 

3d"(3F)4p-3d<(aF)7d 

4G‘-3F 

% 

Sll 

Ni  II 

1224.839 

2 

3d*(‘D)4s  -  3d*(3F)5p 

aD-4D” 

% 

Sll 

Ni  II 

1226.628 

25 

3d"(aF)4s-3d74s4p 

4F  -  z*G“ 

% 

Sll 

Ni  II 

1227.267 

15 

3d*(aF)4p-3d»(3F)8s 

*D°  -  *F 

% 

Sll 

Ni  II 

I22T491 

5 

3d8(aF)4s-3d’4s4p 

3F  -  z*G‘ 

%  -*6 

Sll 

Ni  II 

1728.581 

0 

3d8(‘D)4s  -  3d8(3F)5p 

3D  -  4D° 

% 

Sll 

Ni  II 

1229.684 

10 

3d74sa  -  3d'4s4p 

4F  -  v4F° 

%  -% 

Sll 

Ni  II 

1230  116 

8 

3d8(aF)4p  -  3d8(aF)7d 

*0°  -  4G 

»k 

Sll 

Ni  II 

1230.367 

1 

3d8(3F)4p  -  3d8(3F)7d 

4G° -  4F 

%  -% 

Sll 

Ni  II 

1230.782 

40 

3d8(aF)4p  -  3d8(aF)7d 

4G°  -  4G 

Sll 

Ni  11 

1230  869 

50 

Sll 

Ni  II 

1230.889 

25 

3d8(aF)4p-3d8(aF)7d 

4G° -4F 

*k 

Sll 

Ni  II 

1231.041 

100 

3d8(3F)4p  -  3d8(aF)7d 

4G° - 4H 

Sll 

Ni  II 

1232.107 

1 

3d8(aF)4p  -  3d8(3F)7d 

4G°  -  4D 

Sll 

Ni  II 

1232.773 

2 

3d8(3F)4p  -  3d8(aF)7d 

4G°  -  4G 

"h-"h 

Sll 

Ni  II 

1232  886 

3 

3d8(3F)4p  -  3d8(3F)7d 

4G° - "F 

■¥t-% 

Sli 

Ni  II 

1233.036 

15 

3di(aF)4p  -  3d8(aF)7d 

4G°  -  4H 

"h-"h 

Sll 

Ni  II 

1233.250 

150 

3d8(aF)4p  -  3d8(3F)7d 

4G°  -  4H 

"h-% 

Sll 

N.  II 

1233.484 

10 

3d8i3F)4p  -  3d8(aF)8s 

4D°  4F 

sh-% 

Sll 

Ni  II 

1233.557 

100 

3d8(3F)4s  -  3d74s4p 

4F  -  ?.8G° 

%  "-h 

Sll 

N.  II 

1234.09. 

0 

3d8(aF)4p-3d8(3F)8s 

4G°  aF 

* 

S'l 

Ni  II 

1234.375 

4 

3d8(aF)4p  -  3d8(aF)7d 

4G°  -  3D 

%  ■hh 

Sll 

Ni  II 

1234.659 

1 

3d8(3F)4p-3d8('D)5d 

4D° - 2F  ? 

%  -  % 

Sll 

Ni  II 

1235  069 

6 

3d"(3F)4p-  3d8(aF)7d 

4G"  -  4G 

%  -% 

Sll 

Ni  II 

1235.112 

20 

3d8(3F)4p  -  3d8(aF)8s 

4G"  -  4F 

Jll 

Ni  II 

1235.405 

10 

3d8(aF)4s  -  3d74s4p 

4F  -  »8G° 

%  -  % 

Sll 

Ni  II 

1236.474 

0 

3d8(3F)4p  -  3d"(3P)6s 

4D  -  *? 

% 

Sll 

Ni  II 

123d  799 

25 

3d8(3F)4p-3d"(aI')8s 

4G°  -  4F 

Sll 

Ni  II 

1237  049 

10 

3d8(3F)4p  -  3d8(aF)8s 

4G° - 3F 

Sll 

Ni  II 

1237.247 

1 

3d8(3P)4s  -  3d8(aF)5p 

4P  -  3D° 

Sll 

Ni  II 

1237.260 

1 

3d8(aF)4p-3d8(aF)7d 

4F° - 4G 

\  -  * 

Sll 

Ni  II 

1237.976 

8 

3ds(aF)4p  -  3d8(aF)7d 

4F° . <p 

% -*h 

Sll 

Ni  II 

1238  919 

1 

3d8(3F)4p  -  3d8(aF)7d 

4G° - 4D 

%  -  % 

Sll 

Ni  II 

1239  061 

25 

3d74s3  -  3d8(‘D)4f 

4F  -  aD° 

% 

Sll 

Ni  II 

1239  506 

12 

3d8S3F)4p  -  3d8(aF)7d 

3G° - 3G 

%  -% 

Sll 

Ni  11 

1239.832 

60 

3d8(3F)4p  -  3d8(3F)7d 

H>°  -  3H 

%  -‘W 

Sll 

Ni  II 

1240.012 

1 

3d8(3F)4p  -  3d8(aF)7d 

aG°-aI 

%  ■% 

Sll 

Ni  II 

1240  877 

50 

3d8(3F)4s  -  3d74s4p 

4F  -  z*G° 

Sll 

Ni  II 

1241  189 

1 

3d8(aF)4p  -  3d8(aF)7d 

4F° -  4G 

%  -  % 

Sll 

523 


Ni  II 


Ni  II 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  -  J 

References 

Ni  1! 

1241.233 

2 

3d*(3F)4p  -  3d*(3F)7d 

Hi"  -Hi 

%-Vt 

su 

Ni  II 

1241.320 

10 

3d*(:F)4p  -  3d*(3F)7d 

4F°  -  Hi 

%  -% 

SU 

Ni  11 

1241 .548 

3 

3d*',!I))4s  -  3d*(2F)5p 

*D  -  4D° 

S  -7/i 

Sll 

Ni  II 

1241.588 

10 

3d*<3F)4p  -  3d*(2F)7d 

4F° - 4H 

'n  -% 

su 

Ni  II 

i 241 .827 

1 

3d*t3F;4p  -  3d'(3F)7d 

4F”  2F 

%  -  % 

Sll 

Ni  II 

1242.099 

30 

3d*(3F)4p  -  3d*(3F)7d 

Hi"  -  3H 

%  -  *h 

Sll 

Ni  11 

1242.627 

6 

3d,(,F)4p  -  3de(3F)7d 

4F°  -  Hi 

39  -Hi 

Sll 

Ni  II 

1243  093 

75 

3dVi:)4p  3d*(3F)8s 

Hi" - 4F 

39  -% 

Sll 

Ni  11 

1243.345 

1 

3d'i  iF)«p  -  3d*(3F)7d 

4F“ . «p 

39-39 

Sll 

Ni  II 

1243.622 

3 

3dB(3F)4s - 3d74s4p 

4F  - zKi° 

39-39 

Sll 

Ni  II 

1243.848 

5 

3d'*(3F)4p  -  3d*(3F)7d 

4G°  -  Hi 

39-39 

Sll 

Ni  II 

1244.104 

3 

3d*(3F)4p  3d8(3F)7d 

4G°  -  4F 

39-39 

Sll 

Ni  II 

1244.255 

5 

3d*(3F)4p  -  3d*('D)5d 

Hi”  -  2F 

39  -39 

Sll 

Ni  11 

124  .560 

50 

3d*(3F)4p  -  3d*(3F)Rs 

Hi°-4F 

39-39 

Sll 

Ni  li 

1244.811 

100 

Sll 

Ni  II 

1246.598 

150 

3d*(3l:)4p  ■  3d»(3F)8s 

Hi0  -4F 

■39-39 

Sll 

Ni  II 

1247.333 

20 

3d74s2 - 3d74s4p 

4F  v4F° 

39-39 

Sll 

Ni  ii 

1247.509 

6 

3d*(3F)4s  -  3d’4s4p 

4F  -  z*G° 

39-39 

Sll 

Ni  II 

1247.568 

1 

3d*(3F)4p  -  3d8(3F)9s 

2F” - 4F 

39-39 

Sll 

Ni  II 

1248.413 

9 

3d8(3F)4p  -  3d8(3F)7d 

4F°  -  Hi 

39-39 

Sll 

Ni  II 

1248.467 

10 

3d8(iF)4p  -3d8(3F)8s 

4G°  -  4F 

39-39 

Sll 

Ni  II 

1248  844 

4 

3d8(3F)4p  -  3d8(3F)6g 

Hi  -Hi 

39  -  39 

Sll 

Ni  II 

1249.101 

100 

3d8(3F)4p  -  3d8(3F)7d 

4F  -  Hi 

39  -  '39 

Sll 

Ni  II 

1249.213 

8 

3d8(3F)4p  -  3d3(3F)7d 

4F“ . «p 

39  -39 

Sll 

Ni  II 

1249.369 

3 

3d8(3F)4p  -  3d8(3F)7d 

4F°  -  4H 

39  -'39 

Sll 

Ni  II 

1 250.467 

6 

3d8(3F)4p  -  3d8(3F)7d 

4F°  -  4I) 

39-39 

Sll 

Ni  II 

1250  685 

4 

3d8(3F)4p  -  3d8(3F)7d 

4P 

39-39 

Sll 

Ni  II 

1251.394 

10 

3d8(3F)4p  -  3d8(3F)7d 

4F” - 4G 

39  -79 

Sll 

Ni  II 

1251  438 

16 

3d8(3F  )4p  -  3d8(3F)8s 

4  F° - 4F 

39-39 

Sll 

Ni  II 

1252.879 

1 

3d’(3F;4p  -  3d8(3F)9s 

2D“ - 4F 

39-39 

Sll 

Ni  II 

1253.122 

50 

3d8(3F)4p  -  3d8(3F)8s 

2G° - 2F 

39-39 

Sll 

Ni  II 

1253.477 

75 

3d*(3F)4s -  3d74s4p 

4F  -  7.*D‘ 

39-39 

Sll 

Ni  II 

1253.599 

4 

3dB(3F)4s  -  3d74s4p 

4F  zsD“ 

39-39 

Sll 

Ni  II 

1254.290 

2 

3d8(3F)4p  -  3d8l'I))5d 

4D°  -  2D 

39-39 

Sll 

Ni  II 

1254.346 

0 

3d74s2  -  3d*(3F|7p 

4F  -  Hi0 

39  -  39 

Sll 

Ni  II 

1254.471 

1 

3d8(3P)4s-3d"(3F)5p 

* 

CL 

* 

39-39 

si: 

Ni  II 

1254.721 

50 

3d8(3F)4p  -  3d"(3F)8s 

4P°-4F 

39-39 

Sll 

Ni  II 

1254  978 

7 

3d8(3F)4p  -  3d8(3F)8s 

4F° - 2F 

39-39 

Sll 

Ni  II 

1255.034 

8 

3d8(3F)4p  -  3d8(3F)8s 

Hi  2F 

39  -  39 

Sll 

Ni  II 

r\5 

6 

3d8(3F)4p  -  3d8l3F)7d 

Hi  -  2D 

39-39 

Sll 

Ni  II 

1 256.029 

5 

3d74s* -  3d8(3F)7p 

4F  Hl° 

39  -  '39 

Sll 

Ni  II 

1256. 18 7 

6 

3d8l3F)4p  -  3d8(3F)7d 

2Ci“  -  Hi 

39  -39 

Sll 

Ni  II 

1256.459 

0 

3d8(3F)4p  -  3d8(3F)7d 

2G” -4H 

39  -39 

Sll 

Ni  II 

1256,708 

1 

3d8(3F)4p  -  3d8(3F)7d 

2G  -  2F 

39  -39 

Sll 

Ni  II 

1256  905 

6 

3d8(3F)4p  -  3d8(3l  )7d 

4F°  -  4D 

39-39 

Sll 

Ni  II 

1256.930 

40 

3d8(3F)4p  -  3d8(3F)8s 

4I  ”  -  4F 

39-39 

Sll 

Ni  II 

1257.1  16 

8 

3de(3F)4p  -  3d8i3F)8s 

4G° - 4F 

39-39 

Sll 

Ni  II 

1258.303 

0 

3d8(3F)4p  3d8('D)5d 

Hi  -  2I- 

39-39 

Sll 

Ni  II 

1259.886 

1 

3d8(3F)4p  -  Td8('I))5d 

4I”  -  Hi 

39  -39 

Sll 

Ni  II 

1 261 .068 

1 

3d8(3F)4p  -  3d8(3F)7d 

Hi”  -  4H 

39  -  >39 

Sll 

Ni  II 

1 20  .786 

12 

3d8(3F)4p  -  3d8(3F)8s 

4P°-4P 

39  -39 

Sll 

Ni  II 

i26l  975 

iO 

3d8(3F)4p  -  3d8(3K)7d 

4F° - 4G 

39-39 

Sll 

Ni  II 

1262.239 

8 

3d8(3F)4p  -  3d8(3F)7d 

4F  4F 

39-39 

Sll 

Ni  II 

1262.979 

2 

3d8(3F)4p  -  3d8('D)5d 

«j;° .  jp 

39-39 

Sll 

Ni  II 

1253.294 

100 

3d8(3F)4p-3d8(3F)8s 

4F° - 4F 

39-39 

Sll 

Ni  II 

1265  157 

14 

3d8(3F)4p  -  3d8(3F)8s 

4F° . *p 

39-39 

Sll 

Ni  II 

1266.065 

i 

3dB(3F)4s  -  3d74s4p 

4F  -  z8D° 

39  -  39 

Sll 

Ni  II 

1266.608 

8 

3d8(3F)4p  -  3d8(3F)7d 

2F° - 2D 

39  -  39 

Sll 

Ni  II 

1267.478 

6 

3d8(3F)4p  -  3d8(3F)7d 

2F° - 2G 

39  -39 

Sll 

Ni  II 

1268,007 

8 

3d8(3F)4p  -  3d8(3F)7d 

jp»  jp 

%  -39 

Sll 

Ni  II 

1268.359 

2 

3d8(3F)4s  -  3d74s4p 

4F  -  7.8D" 

39-39 

Sll 

Ni  II 

1269.059 

1 

3d8(3F)4s  -  3d‘4s4p 

4F  -  z8F° 

%  -39 

Sll 

Ni  II 

1269  9i  7 

2 

3d8(3F)4P  -  3d8(3F)8s 

2G°  •  4F 

39  -39 

Sll 

Ni  II 

1270.061 

1 

3d74s2 - 3d74s4p 

4I  l4D° 

39  -39 

Sll 

Ni  II 

1270  180 

15 

3d8(3F)4p  3d8(3F)8s 

2G‘ - 2P 

39  -39 

Sll 

524 


Ni  II 


Ni  11 


Ekment 

wmm i 

Intensity 

Multiple! 

Configuration 

Term 

J  J 

References 

Ni  II 

1271.993 

i 

3d8(2P)4s-3d=i'F'5p 

4P  .  4D° 

%  -7/a 

Sll 

Ni  II 

1272.080 

i 

3d’(3F)4p  •  3d*(2F)7d 

2D°-2D 

% 

Sll 

Ni  II 

1273.488 

2 

3d*(3F)4p  -  3d*(3F)7d 

2D°  -  2F 

%  -  ’/a 

Sll 

Ni  II 

1273  717 

1 

3d*(3F)4p  -  3d*(3F)8s 

Hi°  - 4F 

89  -  1k 

Sll 

Ni  II 

1274  180 

2 

3d*(3F)4p  -  3d*(3F)7d 

2D°-4F 

89-89 

Sll 

Ni  II 

1 2”,4 .270 

100 

3d*(3F)4s - 3d74s4p 

4F  -  z‘r° 

89-89 

Sll 

Ni  II 

1274.802 

10 

3d*(3F)4p  -  3d*(3F)7d 

2F° - *G 

89  -79 

Sll 

Ni  II 

1275  640 

10 

3d,(3F)4p  -  3d*(3F)8s 

4F°  .  <p 

7/9  -7A 

Sll 

Ni  II 

1276  859 

1 

3d*(3F)4p  -  3d*('D)5d 

4F° - ap 

%  -79 

Sll 

Ni  11 

1277.243 

20 

3d*(3F)4p  -  3d*(3F)od 

<D"  -  2D 

89-89 

Sll 

Ni  II 

1277  344 

1 

J 

3d*(3F)4p  -  3d*(3F)7d 

Kj" - *G 

7/9  -89 

Sll 

Ni  II 

1277.617 

1 

| 

3d*(3F)4p  -  3d*(3F)7d 

*G'  4F 

39  -79 

Sll 

Ni  II 

1277.725 

2 

3d7 4s*  -  3d*(3F)7p 

«F  -  4F° 

39  -89 

Sll 

Ni  II 

1277  967 

18 

3d‘(3F)4p  -  3d*(3F)7d 

2D°  -  ‘P 

89-99 

Sll 

Ni  II 

1278  637 

100 

3d*(3F)4s  -  3d74s4p 

•F  - z*F° 

39  -7/a 

Sll 

Ni  11 

1279  400 

1 

3d*(3F)4p  -  3d*(3F)6d 

4D°  -  *F 

89-89 

Sll 

Ni  II 

1281  056 

1 

3d*l3F)4p  -  3d*(3P)5d 

■D'  4F 

89-89 

Sll 

Ni  II 

1281  609 

5 

3d8(3F)4p  -  3d*(3F)6d 

4I)°  -  *F 

89  -79 

Sll 

Ni  II 

1281.704 

3d’(3F)4p  -  3d*(3F)6d 

4D°  -  3P 

89  -  ‘9 

Sll 

Ni  II 

1281.723 

12 

3d’(3F)4p  -  3d*(3F)8s 

2F° - 2F 

%  -39 

Sll 

Ni  II 

1281.834 

.0 

3d*(3F)4s  -  3d74s4p 

4 1  -  z*K° 

89-89 

Sll 

Ni  II 

1282.179 

2 

3d«(3F)4p  -3d»(3F)6d 

4D°  -  4F 

89-89 

Sll 

Ni  II 

1282.732 

1 

3d8('D)4s  -  3d74s4p 

2D-z2D° 

89-89 

Sll 

Ni  II 

1282.825 

10 

3d8(3F)4p  -  3d“(3F)6d 

4D°  -  2P 

89-89 

Sll 

Ni  II 

1283.399 

12 

3d8(3F)4s  -  3d74i4p 

4F  - z8F° 

89-89 

Sll 

Ni  II 

1283.731 

3 

. 

3d8(3F)4p  -  3d8(3F)7d 

2F° - 4D 

39-89 

Sll 

Ni  II 

1284.327 

25 

3d*(3I;)4p  -  3d8(3F)6d 

4D” - 4F 

39  -89 

Sll 

Ni  II 

1286  338 

50 

3d8(3F)4p  -  3d8(3F)6d 

4D°  -  4D 

39  -39 

Sll 

Ni  II 

1286.396 

3 

3d8(3F)4p  -  3d8(3F)7s 

4D°  -  4F 

99  -  89 

Sll 

Ni  II 

1286.561 

50 

3d8(3F)4p  -  3d8(3F)6d 

4D°  -  4P 

%  -89 

Sll 

Ni  II 

1287.329 

15 

3d8(3F)4p  -  3d8(3F)8s 

2D°  -  2F 

89-39 

Sll 

Ni  II 

1289.024 

9 

3d8(3F)4p  -  3d8(3F)7d 

2F° - 4G 

79  -89 

Sll 

Ni  II 

1289.298 

3 

3d8(3F)4p  -  3d8I3F)7d 

2F'  .  *F 

39  -  39 

Sll 

Ni  II 

1289.354 

7 

3d8(3F)4p  -  3d8('D)5d 

2G° -  2G 

39  -  39 

Si' 

Ni  II 

1289.369 

11 

3d8(3I  )4p  -  3d8(3F)8s 

2F° - 2F 

89  -89 

Sll 

Ni  II 

1289.513 

2 

3d8(3P)4s  -  3d8(3F)5p 

ap .  a]y 

■9-89 

Sll 

Ni  II 

1289  656 

6 

3d8(3F)4s  -  3d74s4p 

4F  /8F° 

39-89 

Sll 

Ni  11 

1289.682 

1 

3d8(3F|4p  -  3dB(3F)7d 

ap  -2D 

89-89 

Sll 

Ni  II 

1290.442 

1 

3d8(3F)4p  -  3d8 (3F) 7d 

ap‘  .  4 G 

89  -79 

Sll 

Ni  11 

1290  908 

4 

3d8(3I'  )4s  -  3d’4s4p 

4F  -  z8F° 

89  89 

Sll 

Ni  II 

1291.251 

10 

3d8(3I')4p  -3d8(3F)6d 

41>°  -  4F 

■9-89 

Sll 

Ni  11 

1291. 61 4 

10 

3d8(3I;)4s  -  3d’4s4p 

*F  -  z8F° 

89-39 

Sll 

Ni  II 

1292.033 

2 

i 

3d8(3F)4p  -  3d8(3F)6d 

4I)°-2» 

89-89 

Sll 

Ni  II 

1292.224 

2 

3de(3F)4p  -  3d8(3F)6d 

4G° -  2H 

89  -  '39 

Sll 

Ni  II 

1293.232 

5 

3d"(3F)4p  -  3J8(3F)7d 

2D°  -  2P 

89-89 

Sll 

Ni  II 

1293  533 

6 

3d8(3F)4p  -3d8(3F)6d 

4I)°  -  4D 

89-89 

Sll 

Ni  II 

1294.509 

10 

3d8(3F)4p  -  3d8(3F)7d 

2I)°  -  4P 

89-89 

Sll 

Ni  II 

1 294.968 

2 

3d8(3F)4p  -  3d® (3I‘> 7d 

2D  -  4F 

89  -7A 

Sll 

Ni  II 

1296  950 

13 

3d8(3F)4p  -  3d8(3F)6d 

4I)’  -  4I) 

89-89 

Sll 

Ni  II 

1297.087 

2 

3d8(3F)4p  -  3d8(3F)6d 

4D°  -  4F 

89  -89 

Sll 

Ni  11 

1297  417 

3 

3d8(3F)4p  -  3d8(3F)6d 

4D° - 4P 

89-99 

Sll 

Ni  Ii 

1302.246 

10 

3vi8(3P)4s  -  3d8(3F)5p 

ap.ap) 

89  -89 

Sll 

Ni  II 

1302.603 

1 

3d8(3t;)4p  -  3d8(3F)6d 

4(i°  -  2D 

39-89 

Sll 

Ni  II 

1303.078 

4 

3d8(3F)4p  -  3d8(3F)6d 

4D" - 4P 

89-89 

Sll 

Ni  II 

1303.170 

2 

3d8 (3I- )-5p  -  3 d 8 ( 3 F ) 6d 

4n" - 4f 

89-39 

Sll 

Ni  ll 

1303,237 

0 

3d8(3F)4f,  -  3d8(3F)6d 

4G° - 2G 

•89-39 

Sll 

Ni  II 

1303  283 

5 

3d8(3F)4p  -  3d8(3F)8s 

ap’ . 4p 

39  -39 

Sll 

Ni  II 

1304  555 

1 

3d8(3F)4p  -  3d8('D)5d 

2FC - 2F 

39  -  ’9 

gn 

Ni  II 

1304.594 

10 

3d"(T)4r-  3u2(*F)6d 

4G°  -  4G 

89-89 

Sll 

Ni  11 

1305.083 

6 

3d8(3F)4p  -  3d8(3F)8s 

ap».4p 

89  -  8a 

Sll 

Ni  II 

1305  169 

25 

3d8(3F)4p-3d8(3F)6d 

4G° - 4H 

89-39 

Sll 

Ni  II 

1306,279 

4 

3d8(3F)4p  -  3d8(3F)6d 

4G° - 4G 

79  -  39 

Sll 

Ni  II 

1306.528 

1 

3d8(3F)4p-3d‘(3F)6d 

4G° - 2G 

39-89 

Sll 

Ni  II 

1306  621 

6 

3d8(3F)4p  -  3d8!3F)7s 

4D° - 2F 

89-39 

Sll 

Ni  II 

1307.146 

10 

3d8  (3F> 4p  -  3d8(-  F)6d 

4G° - 2F 

%  -39 

Sll 
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Ni  'I 


Ni  II 


Element 

Wavelength 

Inientity 

Multiplet 

Configuration 

Term 

J  J 

References 

Ni  11 

1307.276 

50 

. 

3«l*(’F)4p  -  3d*(3F)6d 

*G‘  •  4H 

% 

Sll 

Ni  II 

1308.714 

8 

3d*(sF)4p  •  3d*(3F)8s 

3D'-4F 

36-64 

Sll 

Ni  II 

1308  869 

16 

10 

3d*  -  3d*(*G)4p 

g*D  -  3F* 

%  -64 

Sll 

Ni  II 

1309,079 

0 

3d,(*F)4p  -  3d*(*F)8s 

3D*  -  8F 

64-34 

Sll 

Ni  II 

1310.358 

1 

3d*(’F)4p  -  3d*('D)5d 

3D  -  3F 

64-34 

Cl  l 

Ni  II 

1310.457 

15 

3d*(*F)4p  -  3d*(3F)7s 

4D  -4F 

34  -64 

Sll 

Ni  II 

1311.152 

1 

3d*(’F)4p  -  3d*(3F)6d 

4F°  -*H 

34-64 

Sll 

Ni  II 

1313.403 

7 

3d*(sF)4p  -  3d*(3F)6d 

4G-4G 

64-64 

Sll 

Ni  11 

1313.903 

2 

3d*(’F)4p  -  3d*(’F)6d 

♦G  -  4F 

64-34 

Si: 

Ni  II 

1314.771 

12 

3d‘(3F)4p  -  3d*(3F)6d 

4G"4G 

64  -<34 

Sn 

Ni  II 

1314.847 

12 

3d*(3F)4p  -  ?d*(3F)6d 

*G°-4F 

64-64 

Sn 

Ni  11 

1315  255 

70 

3d*(3F)4p  -  3d*(3F)6d 

*G°-4H 

64  -<34 

Sn 

Ni  II 

1315.558 

3 

3d‘(3F)4p  -  3d*(*F)6d 

♦G”  -  3D 

64-64 

Su 

N:  II 

1316.502 

4 

3d*(3F)4p  -  3d*(3F)7s 

4D°  -  4F 

34-64 

Sn 

Ni  II 

1317  045 

6 

3d*(3F)4p  -  3d*(3F|6d 

*G°  -4G 

•34- <34 

Sn 

Ni  II 

1317  122 

10 

3d*(»F)4p  -  3d*(3F)6d 

*G“  -  4F 

■34-64 

Sll 

Ni  II 

1317.220 

500 

10 

3d*-3d*(‘G)4p 

ff*D  •  3F° 

64-34 

Su 

Ni  II 

1317.531 

15 

3d*(3F)4p  -  3d3(3F)6d 

♦G0  -  4H 

i!4-<* 

Sn 

Ni  II 

1318  017 

100 

3d*(3F)4p  -  3d*(3F)6d 

*G°-4H 

<34  -*34 

Sn 

Ni  II 

1319.310 

8 

3d‘(3F)4p  -  3d*{3F)6d 

♦G-fi 

64-34 

Sll 

Ni  II 

1320  799 

0 

3d*(3F)4p  -  3d*(*F)6d 

43° -  4P 

64-64 

Sll 

Ni  II 

1321.432 

3 

3d*(*F)4p  -  3d3(3F)6d 

4F°  -  K3 

64-34 

Sll 

Ni  II 

1321.704 

2 

3d*(3F)4p  -  3d*(*F)7s 

4D°  -  4F 

64-64 

Sll 

Ni  II 

1322.825 

2 

3d*(3F,'4p  -  3d*(3F)6d 

4F° -  *G 

64-64 

Sll 

Ni  II 

1323.107 

1 

3d*(3F)4p  -  3d*(3F)6d 

4G°-4D 

34-64 

S:  i 

Ni  II 

1323.417 

25 

3d*(*F)4p  -  3d*(3F)6d 

4FJ - 4H 

64-34 

Sll 

Ni  II 

1324.475 

25 

3d*(3F)4p  -  3d*(3F)6d 

3G°  -  *G 

64-64 

Sll 

Mi  II 

1325.105 

1 

3d*(3F)4p  -  3d*(3F)6d 

*G°  -  *F 

64-34 

Sll 

Ni  II 

1325.242 

1 

3d*(JF)4p  -  3d*(3F)6d 

3G°  -  4H 

64-64 

Sll 

Ni  II 

1325.359 

too 

3d'(3F)4p  -  3d*(*F)6d 

3G° -  3H 

64- <34 

Sll 

Ni  II 

1325.691 

4 

3d»(»P)4s-3d"(3F)5p 

»P  -  4D° 

64-64 

Sll 

Ni  II 

1326.292 

7 

3d*(3F)4p  -  3d*(3F)6d 

4F° - 4G 

34-34 

Sll 

Ni  II 

1326  548 

II 

3d*(3F)4p  -  3d*(3F)6d 

4F°-3G 

34-64 

Sll 

Ni  II 

1326.623 

12 

3d*(»F)4p-3d"(3F)6d 

■G‘  -  3G 

34-34 

Sll 

Ni  II 

1327.187 

3 

3d8(3F)4p  -  3d3(’D)5d 

3D°  -  3D 

64-64 

Sll 

Ni  II 

1327.319 

20 

3d*(3F)4p  -  3d‘(3F)6d 

4F°-4H 

34-64 

Sll 

Ni  II 

1327.730 

8 

3d*(3F)4p  -  3d*(3F)8s 

3F° . «F 

64-34 

Sll 

Ni  II 

1327.755 

50 

3d*(3F)4p  -  3d*(3F)6d 

3G° -  3H 

34-64 

Sll 

Ni  II 

1328.847 

3 

3d*(3F)4p  -  3d"(3F)7s 

4D°  -  4F 

64-34 

Sll 

Ni  11 

1328,964 

25 

3d"(3F)4p  -  3d*(3F)6d 

4F° - 4G 

64-64 

Sll 

Ni  II 

1329.857 

13 

3d8(3F)4p  -  3d‘(3F)6d 

4F°  4F 

64-64 

Sll 

Ni  II 

1331.264 

9 

3d8(3F)4p  -  3d8(3F)7s 

4G°  -  4F 

64-64 

Sll 

Ni  II 

1332.706 

1 

3d8(3F)4p  -  3d8(3F)6d 

4G°  -4D 

34-34 

Sll 

Ni  II 

1332.766 

6 

3d8(3F)4p  -  3d*(3")7s 

4G°  -  4F 

34-64 

Sll 

Ni  II 

1332.808 

7 

3d8(3F)4p  -  3d8('D)5d 

37>” .  3F 

64-64 

Sll 

Ni  II 

1333.171 

3 

3d8(3F)4p  •  3d8(3F)7s 

4G°  -  3F 

34-34 

Sll 

Ni  II 

13.34.101 

10 

3d8(3F)4p  -  3d8(3F)6d 

4F° - 3D 

64-64 

Sll 

Ni  II 

1334.287 

12 

3d8(3F)4p  -  3d8(3F)6d 

4F° - 4G 

64-64 

Sll 

Ni  II 

1335.203 

400 

3d*  -  3d8(’G)4p 

g3D - 3F° 

64-64 

Sll 

Ni  II 

1335.779 

18 

3d8(3F)4p  -  3d8(’F)6d 

4F° - 4F 

64-64 

Sll 

Ni  II 

1336.201 

2 

3d9(3F)4p  -  3d8(3F)6d 

4F° - 4H 

64  -  *34 

Sll 

Ni  II 

1337.958 

15 

3d*(3F)4p  -  3d8(3F)6d 

4F°  -  4D 

64-34 

Sll 

Ni  II 

1338.402 

1 

3d*(3F)4p  -  3d8(3F)6d 

3F°  -  3f 

34-64 

Sll 

Ni  II 

1339.221 

3 

3d8(3F)4p  -  3d8(3F)6d 

3F° - 3G 

%  -34 

Sll 

Ni  II 

1339.394 

1 

3d8(’F)4p  -  3d8(3F)6d 

3G°  -  3D 

34  -64 

Sll 

Ni  II 

1339.487 

3 

3d"(3F)4p  3d8(3F)6d 

4F° - 4F 

64-64 

Sll 

Ni  II 

1340.007 

15 

3ds (*F)4p  -  3d8(3F)7s 

4G°  -  4F 

64-34 

Sll 

Ni  II 

1 340.374 

20 

3d"(3F)4r-3d9(3F)6d 

3F°  3H 

34  -  64 

Sll 

vt:  ii 
i*t  ii 

i  34i  .tl*i 

u 

3 d 8 ( 1 G ) 4s  -  3d8(3F)5p 

iG  .  3F» 

%  -64 

Sll 

Ni  II 

1342.242 

20 

3d8(3F)4p  -  3d8(*F)7s 

4G°-4F 

64-64 

Sll 

Ni  II 

1 343  544 

10 

3d8(3F)4p  -  3d8(,  p)6d 

3G°  -  3G 

34-64 

Sll 

Ni  II 

1343.642 

2 

3d8(3F)4p-3d8(3F)6d 

4F°  -  4D 

%  -64 

Sll 

Ni  II 

1344.196 

2 

3d8(3F)4p  -  3d8(3F) 5g 

4F°  -  4D 

64  -  34 

Sll 

Ni  II 

1344.334 

1 

3d8(3F)4p  -  3d3(3F)6d 

3G° - 4H 

’4-64 

Sll 

Ni  II 

1344.614 

50 

3d8(JF)4p  -  3d»(*F)7s 

4G°  -  4F 

■34-64 

Si  i 

I  I  I  I  . ' .  I  I  '  “  I 
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Ni  II 


Ni  II 


Elea 


Wavelength 


Ni  II 
Ni  II 
Ni  II 
Ni  II 
Ni  II 


1367.067 
1367  394 
1368.171 
1369.651 
1 370. 1 36 


Ni  II 

1370.549 

Ni  II 

1370.804 

Ni  II 

1371.733 

Ni  II 

1373.746 

Ni  II 

1374.075 

Ni  II 

1375.822 

Ni  II 

1377 .001 

Ni  II 

1377.912 

Ni  II 

1378.578 

Ni  II 

1379.586 

Ni  II 

1379.980 

Ni  II 

1380.793 

Ni  II 

1381.295 

Ni  II 

1381.423 

Ni  II 

1381.694 

Ni  II 

1382.695 

Ni  II 

1383.966 

Ni  II 

1384.327 

Ni  II 

1385.216 

Ni  II 

1386.063 

Ni  II 

1387.745 

Ni  II 

I 387.85 I 

Ni  II 

1388.796 

Ni  II 

1391.761 

Ni  II 

1393.330 

Ni  II 

1345.882 

50 

1 

Ni  II 

1346.334 

Ni  II 

1348.333 

30 

Ni  II 

1 349.594 

0 

Ni  II 

1349. 791 

12 

i 

Ni  II 

1350.256 

5 

Ni  II 

1350.321 

10 

Ni  II 

1351.287 

10 

Ni  II 

1351.862 

35 

Ni  II 

1352.237 

10 

Ni  II 

1353.606 

1 

i 

8 

Ni  II 

1353.821 

15 

Ni  II 

1354  023 

2 

Ni  II 

1356.318 

5 

Ni  II 

1356  469 

20 

Ni  II 

1356  653 

9 

Ni  II 

1357  132 

II 

Ni  II 

1357.371 

5 

Ni  II 

1358.475 

25 

Ni  II 

1358.992 

15 

Ni  II 

1360.956 

14 

Ni  II 

1361.757 

5 

Ni  II 

1361.885 

50 

Ni  II 

1362.926 

20 

Ni  II 

1363  421 

3 

Ni  II 

1363.540 

2 

Ni  II 

1363.617 

2 

Ni  II 

1363  861 

1 

Ni  II 

1364.067 

25 

Ni  II 

1364  202 

25 

Ni  II 

1364.505 

20 

Ni  II 

1364.793 

2 

Ni  II 

1365.048 

25 

Ni  II 

1365.760 

4 

Ni  II  ] 

1366.947 

5 

20 

I 

10 

20 

500 

25 

4 

I 

4 

150 

50 

10 

7 

I 

50 

!2 

70 

200 

6 

4 

2 

0 

12 

6 

I 

10 

5 
! 

100 


3d*  -  3d*(*P)4p 
3d*(*F)4p  -  3d*(»F)7s 
3d'('D)4s - 3d74s4p 
2d,(3F)4p-3d,(*F)6d 
3d*(3F)4p  -  3d*(*F)6d 

3d'(*F)4p  -  3d*(*F)7s 
3d*(3F)4p  -  3d*(3F)6d 
3d*('D)4s  -  3d74s4p 
3d*(3F)4p  -  3d*(3F)7s 
3d*(*F)4p  -  3d*{*F)6d 

3d*(3F)4p  -  3d*(3F')7s 
3d,(»F)4p-3d,(*F)7s 
3d*(*F)4p  -  3d*(3F)?s 
3d*(*F)4p  -  3d*(,F)7s 
3d*(*F)4p  -  3d*(3F)6d 

3d*(*F)4p  -  3d*(3F')7s 
3d*(3F)4p  -  3d*(3F)6d 
3d*(3P)4s  -  3d74s4p 
3d*(3F)4p  -  3d*(3F)6d 

3d*(‘D)4s  -  3d’4s4p 
3d*(3F)4p  -  3d*(*F)7s 
3d*CD)4s  -  3d74s4p 

3d*(3F)4p  -  3d*(»F)6d 


3d*(‘G)4s 
3d*(3P)4s 
3d*(3F)4s 
3d*(3F)4p  ■ 
3d*(*F)4p  - 

3dVP)4s- 
3d*(3F)4p  - 
3d*(3F)4p  - 
3d*(3F)4p 
3d*(*F)4p 

3d*(3P)4s 
3d*(*F)4p  • 
3d*(3F)4p  - 
3d»(3P)4s - 
3d*  - 

3d*(3P)4s  - 
3d*  (*F)4p 
3d*(3F)4p 
3d* 
3d*- 


3d*(3F)5p 

3d74s4p 

3d74s4p 

3d*(3F)7s 

3d*(3F)6d 

-  3d74s4p 
3d*(3F')6d 
3d*(3F)6d 
3d*(»F)7s 
3d*(3F)7s 

3d74s4p 

3d*(3F)6d 

-3d«(3F)6d 

-3d74s4p 

3d*(3P)4p 

3d74s4p 

3d*(3F)6d 

3d*(3F)7s 

3d«(3P)<p 

3d*(3P,4p 


3d"(3P)4s  -  3d74s4p 

3d»(3F)4p-3d«(»F)7s 
3d*(’F)4p  -  3d’(3F)6d 
3d*(3P)4s  -  3d74s4p 

3d*(‘D)4s  -  3J’4s4p 

3d*(»F)4p-3d*(3F)6d 
3d*  -  3d*(3P)4p 
3d74s3 - 3d*(3F)6p 
3d*  -  3d*(3P)4p 


3d*  (3F)4p 
3d8(‘D)4s 
3d*(3F)4p 
3d*(3F)4p  • 
3d®(  ‘G)4s  ■ 

3d*(»F)4p  - 
3d*(3F)4p  - 
3d*(3F)4p  - 
3d*(3F)4p  - 
3d*- 


-3d*(3F)6d 

-  3d74s4p 

-  3d*(3F)6d 

■  3d«(3F)7s 

■  3d*(3F)5p 

3d«(3F)6d 

3d*(3F)6d 

3d»(»F)6d 

3d*(3F)7' 

3d*(»P)4p 


?2D-4S 
*G*  -4F 
*D  -  z4D* 
*G* - 4H 
4F’  -  4C 

4F* - 4F 
4F* - 4F 
»D  -  z4D* 
3Gt-2  F 
»F*  -  3D 

4F*  -  4F 
^•-‘F 
4F* - »F 
4G°-4F 
*F* -  *G 

4F”  -  4F 
*F°-*F 
’P-z^” 
*D°  -  3D 


3D  -  z4D° 
4F° -  4F 
‘D  -  z4D° 

3D°  -  3F 

3G-3F’ 
'P-zNT 
*F  z*F° 
4F°-4F 
»F*-3F 

4P-  z4D° 
’D"  -  3p 
’F* -  *G 
4F° - 4F 
*F°-3F 

3P-z*D° 
7<j°  -  *G 
3D°  -  3F 
4P  -  z4D° 
£3D-*P' 

4P  -  7.4D° 
2D°  -  »P 
2G°  -  3F 
?2D-4S° 
£2D-2S" 

7P  z*D° 


4F 

-  4F 

V* 

-»D 

4P 

-z4D 

3D 

-  z4G' 

2D° 

-  4D 

g*  D 

-2P° 

4F 

-2G° 

g2D 

-  2D° 

•F° 

-  4G 

»n 

•  z4G° 

2F°  • 

■  4F 

2F°  ■ 

*F 

*G  - 

4F° 

2D°  - 

4P 

3D°  - 

4F 

3D°  - 

4P 

2D°  - 

2F 

?*D  - 

2D° 

54 -3s  Sll 


54-3 

4  Sll 

54-3 

Sll 

54  -H 

4  Sll 

% -3 

Sll 

54-3 

Sll 

34  -  V; 

Sll 

34  -N 

Sll 

54  -  34 

Sll 

34  -54 

Sll 

34-54 

Sll 

34  -54 

Sll 

34  -34 

Sll 

34-34 

Sll 

34  -34 

Sll 

34  -  34 

Sll 

34-34 

Sll 

34-34 

Sll 

54-54 

Sll 

Sll 

%  -54 

Sll 

54-34 

Sll 

54-34 

Sll 

Sll 

54-34 

Sll 

54-34 

Sll 

34-34 

Sll 

?  34-54 

Sll 

54-54 

Sll 

54-54 

Sll 

*  4  -  34 

Sll 

54-34 

Sll 

54-34 

Sll 

54-54 

Sll 

34  -54 

Sll 

’A  -34 

Sll 

34  -54 

Sll 

34-54 

Sll 

34  -  34 

Sll 

54  -54 

Sll 

34-54 

Sll 

54  -  >A 

Sll 

34-34 

Sll 

34-34 

Sll 

34  -  'A 

Sll 

34  -  54  5 

ill 

< 

ill 

34  -  34  S 

II 

54  -  54  S 

II 

34  -54  S 

II 

54  -  34  S 

II 

54  -  54  S 

II 

34  -  34  S 

II 

54  -  54  S 

11 

54  -  34  S 

II 

54  -  34  S 

1 

34  -  54  S 

1 

54  -  54  S 

1 

34  -  34  S 

1 

54  -  34  S 

1 

%  -34 
54-34 
34  -  34 
54  -  34 
54-54 


Sll 

Sll 

Sll 

Sll 

Sll 


527 


Ni  II 


He  mem 

W«vclcngiD 

lnt< 

Ni  II 

1 393  867 

12 

Ni  II 

1396  695 

j  10 

Ni  II 

1396  790 

14 

N-  II 

1397  480 

*> 

Ni  II 

1397  858 

i 

Ni  II 

1398  009 

3 

Ni  II 

1398  612 

40 

Ni  II 

1 398  758 

16 

Ni  II 

1 399  026 

80 

Ni  II 

1399  361 

12 

Ni  II 

1400  644 

30 

Ni  II 

1402  379 

20 

Ni  II  | 

1408  396 

10 

Ni  II 

1409  612 

15 

Ni  II 

1410  219 

4 

Ni  II 


N i  II 
Ni  (I 
Ni  II 
Ni  II 
Ni  II 


1411.07! 
1412  868 
141?  679 
1414  299 
1414  444 


iOO 

30 

10 

15 

I 


Ni  II 

Ni  II 
Ni  || 
Ni  II 
Ni  II 


1415  728 

1416  060 

1416  660 

1417  007 
1417  553 


20 

12 

0 

10 

I 


Ni  II 

1417  699 

10 

Ni  II 

|  1420  674 

5 

Ni  II 

1420  84  3 

18 

Ni  1! 

1421  913 

i 

Ni  II 

142?  212 

16 

Ni  II 

1423  786 

>>  i 

Ni  II 

1424  890 

3 

Ni  II 

l  1425  025 

1  io 

Ni  II 

[  1425.579 

6 

Ni  II 

'  1425  604 

3 

Ni  II 

1427  782 

10 

Ni  II 

I47l  270 

8 

Ni  II 

1431  492 

25 

Ni  II 

j  1433.745 

i  ^ 

j 

N,  II 

|  1434  373 

;  i2 

Ni  II 

1  1434.49', 

:  >4  , 

Ni  II 

j  1434  546 

12 

Ni  II 

'434  688 

1 

Ni  II 

1434  837 

1 

Ni  II 

1435,348 

1  5 

Ni  II 

1436  165 

1  50 

Ni  II 

1439.094 

8 

Ni  II 

1439  283 

i  1 

1 

Ni  II 

1439  352 

i  1 

8 

Ni  II 

1443.080 

13 

Ni  II 

1443  838 

10 

Ni  II 

1445  098 

13 

Ni  II 

1445  460 

14 

Ni  II 

1446  589 

20 

Ni  II 

1450  005 

14 

Ni  il 

1452  558 

15 

Ni  Ii 

1453  359 

15 

Ni  II 

1454.292 

2 

Ni  II 

1454  852 

2A0 

Ni  II 

1456  913 

16 

Ni  II 

1457.359 

5 

Ni  II 

1457  863 

4 

Ni  II  | 

1458.170 

4 

Ni  II  | 

458  342 

4 

Ni  II  | 

459  611 

« 

i 

M*(’F)4p-  3d*(*F)7s 
Jd*('D)4i- 3d’4i4p 


Jd*('G)4j  -  3d*(*F')5p 
3d*(*F)4p  -  3d*(3F)5g 


3d,(*F)4p  -  3d*<3F)7* 
3d,(*P)4s  ■  3d’4s4p 
W*<*F)4p  -  3d*(*F)5g 
M*  -  3d*(3P)4p 


3d74s*  -  3d*(3F)6p 
M*(*F)4p-  3d*(*F)6d 
Jd*(3F)4p  -  3d*(*F)7s 


3d*  -  3d* (*P)4p 
3d*  -  3d*(>P)4p 


3d’  -  3d*(*P)4p 
3d8(3P)4p  -  3d*(3P)5d 


3d* 

3d*(*F)4p 
3d*«»F)4p 
3d*(3F  )4p 
3d'(*P)4s 


■  3d*(’P)4p 

■  3d*(*F)5d 
3d»(’F)7s 
3d*(3F’)7s 
3d74s4p 


3d*(3P)4s 
3d*(3P)4p 
3d’(3P)4p 
3d*(3P)4p  ■ 
3d* 


3d74s4p 

3d*(3P)5d 

3d*(3P)5d 

3d*(*P)5d 

3d*(3P)4p 


3d74s3  -  3d*(3l  )6p 
3d*(3P)4p .  3d*(3P)  5d 


3d74s3  -  3d*(3F)4f 
3d*(3P)4p  -  3d*(3P)5d 


3d’(3P)4p  -  3d*(3P)5d 
3d7 4s3 - 3d"(3P) 5p 
3d’(3P)4p-  3d’(3P)5d 
3d*(3P)4p  -  3d’(sP)5d 


3d"(3P)4p 

3d*(3P)4p 

3d*(3P)4p 

3d*(3P)4p 

3d*(3P)4s 


-3d»(3P)5d 
-  3d*(3P)5d 
■  3d’(3P)5d 
3d"(3P)5d 
•  3d74s4p 


3d*(3P)4p 
3d74s* ■ 
3d*(3P)4p  . 
3d’(3P)4p . 
3d8(3P)4p  . 


3d8(3P)5d 

3d74s4p 

3d8(3F)8s 

3dB(3F)7d 

3d8(3P)5d 


3dB(3P)4p  -  3d»(3p)5d 
3d>-3d8(3P)4p 


3d’-3d8(3P)4p 
3d*  ■  3dB(1D)4p 


3d74s*  3d8(3P)5p 
3d-('D)4p.  3d*(3P)5d 
3d74s3  -  3d8(3P)5p 
3d’ -  3d8(:l))4p 


3dB(‘D)4p- 
3d8(*I))4p  - 
3d8(3F)4p  - 
3d8(>D)4p- 
3d74s* - 


3d*(3P)5d 

3ds(3P)5d 

3dB(3F)5d 

3d8(3P)5d 

3d8('D)6p 
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3F* - 3F 
*D  -  z«Fc 


2G-«f* 
*13“  -  «F 


3D“  -  *F 
4P  ■  z4De 
3D*-«P 
je’D  -  3P’ 


4F  <F* 


3F“  «F 


3F”  -  «1- 


*’0  -  3D° 
s’l)  -  4D 


je’O  -  *1) 

4P  3P 


*r2D-  *o- 
4l)*-iF 
M)’-«F 
3D‘  -  <F 
4P  -  z*F° 


*P-z*(J 
P  -  -P 
4P  .  4|» 
4P  -  4P 
S2I3  -  Mr 


4F  «F° 
4P  -3P 


4F-4H" 

4P  .  4? 


4P  4P 
4F-4D 

•P  <D 

4P  M) 


'P”  -  4I> 
4P"  4D 
4P . ,F 

4P°  -  ‘P 

4P-?4F° 


4P  -4D 
4I  -  x3(I 
4P  -  *F 
4Pr  4b 
4P°  -  4L> 


4P°-4D 
f  *1)  -  4D° 


S*0  -  4D° 
g*D  -  3P” 


4F  -  4D° 
3I)°  - 
4F  -  3D° 
p’D  3D° 


3P° - 4p 
*F° - 4D 
4D° -  4G 
3D° ■  «p 
4P  -  *1° 


_ 

j  j 

R.'ferettcei 

39  -V 

9  Sll 

39  -  V 

i  Sll 

Sll 

39-3! 

■  Sll 

39  -39 

\  Si  i 

39  -  39 

:  Sll 

39  -  39 

Sll 

39-39 

Sll 

39-39 

Sll 

Sll 

*9-39 

Sll 

Sll 

39-39 

Sll 

Sll 

39  -  39 

Sll 

39-39 

Sll 

39-39 

1  Sll 

Sll 

39  -39 

Sll 

39-3, 

Sll 

39  -39 

Sll 

39  -39 

Sll 

39-39 

Sll 

39-39 

Sll 

39  -  39 

Si! 

39  -  39 

Sll 

39  -39 

Sll 

39-39 

Sll 

39  -  39 

Sll 

39  -  39 

Sll 

39-39 

Sll 

i 

'6  -  '  9 

Sll 

Sll 

39-39 

Sll 

39  -  '9  ; 

Sll 

; 

Sll 

i 

'h.  -  39  1 « 

Sll 

i 

'h  -  39  < 

III 

a 

>9-39  .< 

ill 

5 

9-39  5 

>11 

3 

3  -  V9  S 

\w 

3 

9-39  S 

ill 

3-39  S 

II 

'3  -  99  I  S' I 
I  “6  N  |  S 1 1 


~n  -  i 

'k  -39 
39  -39 
39-39 
99  -  39 


99  -  99 
39  -39 


39  -39 
39  -39 


Sll 
Si  i 
Sn 
Si  i 
Sll 


39  -39 
39  -39 
39  -39 
39  -39 


Sll 

Sll 

Sll 

Sll 

Sll 


'h  -39 
%  -39 
%  -  39 
39  -  >i, 
%  -  39 


Sll 

Sll 

Sll 

Sll 

Sll 


I 


Sll 

Si! 

Sll 

Sll 

Sll 


,  --  . 


»  - - 


Nt  II 


Ni  II 


— 

Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J  1 

References 

Ni  II 

1459.640 

] 

1 

Jd*(3F)4p  -  3d*(3F)5d 

4D°  -  *G 

% 

Sll 

Ni  II 

1459.715 

12 

3d*(‘D)4p  -  3d*(3P)5d 

2F“  -  4D 

%  -  ’/> 

Sll 

Ni  II 

1459  m 

9 

3d*(3F)4p  -  3d*(3F)5d 

4D°  -  3F 

%  - 

Sll 

Ni  II 

1460  078 

6 

3d*(3F)4p  -  3d‘(3F)5d 

4D° - 4F 

%  •  H 

Sll 

Ni  II 

1460  136 

1 

3d*(3F)4p  -  3d*(JF)5d 

4D°  -  Hi 

%  -*6 

Sll 

Ni  II 

1460.312 

1 

3d*(3F)4p  -  3d*(3F)5d 

4D°-2P 

39  -  '6 

Sll 

Ni  II 

1460  408 

2 

3d*(‘D)4p-3d'(,F)6g 

*F°  -  Hi 

%  -76 

Sll 

N.  II 

1461  840 

8 

3d*(3P)4p  -  3d*(3F)7.i 

4P"  -  4D 

Sll 

Ni  II 

1462.482 

8 

3d*(3F)4p  -  3d*(3F)5d 

4D°  - 

%  -  J,i 

Sll 

Ni  II 

1462  944 

20 

3d*(3F)4p  -  3d*(3F) 5d 

4D  -4F 

79  -69 

Sll 

Ni  <1 

1 463  1 1 3 

14 

3d74s2 - 3d*(3P)5p 

4F- 4D° 

S  -39 

Sll 

Ni  II 

1464  301 

8 

3d*(,D)4p-  3d*(3F)7d 

2F°  -  Hi 

39  -  39 

Sll 

Ni  I* 

1464  '69 

10 

3d*('D)4p  -  3d*(3F)8s 

2F° - 4F 

39-39 

Sll 

Ni  II 

U67.265 

60 

3d*  -  3d,('D)4p 

g2D-3D‘ 

39-39 

Sll 

Ni  II 

1467  637 

10 

3d74s2 - 3d’4s4p 

Hj  -  wHi° 

3,  -39 

Sll 

Ni  II 

1467  694 

10 

3d*(‘D)4p  -  3d*(3P)5d 

2D° - 4D 

39-39 

Sll 

Ni  II 

1467.762 

100 

6 

3d*  -  3d,('D)4p 

S3I)  -  3F° 

39-39 

Sll 

Ni  II 

1468  268 

30 

3d*(3F)4p  -  3d*(3F)5d 

4U" -  4P 

%  -39 

Si’ 

Ni  II 

1468.465 

25 

3d*(3F)4p  -  3d*(3F)5d 

4D°-4D 

39  -  \ 

Si! 

Ni  l< 

1 469  200 

10 

3d*(3F)4p  -  3d*(3F)5d 

4D° -  4D 

39-39 

Sll 

Ni  II 

1469  601 

3 

3d*('D)4p  -  3d*(3P)5d 

2P  4I) 

39  -39 

Sll 

Ni  ii 

i 470  322 

1 

3d’4s2 • 3d*(:P)5p 

4F  4I)“ 

39-39 

Sll 

Ni  II 

1 470  386 

2 

3d*(<ni4ti  -  3d»l3P)5d 

2P“  - 4 13 

lh  -  ‘9 

Sll 

Ni  II 

1470.666 

5 

3d“('D)4p  •  3d*(3P)5d 

21)  -  4F 

39  -39 

Sll 

Ni  II 

1471.466 

10 

3d*(3P)4p  -  3d*(3F)7d 

.  <p 

39  39 

Sll 

Ni  II 

1471 .961 

1 

3d*(3F)4p  -  3d“(3F)5d 

4 13°  -  2P 

39  -  39 

Sll 

Ni  II 

1472.571 

10 

3d*(3F)4p  -  3d8(3F)5d 

4I3°  -  «F 

'-9-39 

Sll 

Ni  II 

1472.835 

5 

3d*('D)4p  -  3d’(3F)8s 

2D°  -  2F 

^  -39 

Sll 

Ni  II 

1472.889 

2 

3d,4s2-3d*(3F)4f 

4F  Hi 

39  -  '39 

Sll 

Ni  II 

1473.249 

1 

3d*(,D)4p  -  3d*(3F)7d 

2D°  -  2I3 

39-39 

Sll 

Ni  II 

1474.312 

1 

3d,4s2-3d,(3F)4f 

4F  4I3 

39  -39 

Sll 

Ni  1! 

1 474  597 

4 

3d*(3F)4p  -  3d*(3F)5d 

Hi°  -  2H 

39  -  '39 

Sll 

Ni  II 

1474.910 

1 

3d*(lD)4p  -  3d’(3P)5d 

jp“  .  4J. 

39-39 

Sll 

Ni  II 

1475.270 

3 

3d’4s2-3d*(3P15p 

4F  413 

39-39 

Sll 

Ni  II 

1475.645 

1 

3d,('I3)4p  -  3d’(3P)5d 

2 P  -  4F 

39-39 

Sll 

Ni  II 

1475.734 

3 

3d74s2  3d*(3F)9p 

HJ  .  4F« 

39-39 

Sll 

Ni  II 

1475.801 

2 

3d'(,U)4p-3d"(3P)5d 

2P°  4P 

%  -  '9 

Sll 

Ni  II 

1476  043 

25 

3d'(3F)4p*  3d»(3F)5d 

4 [3  -  4!3 

'9  -'9 

Sll 

Ni  II 

1  477 .053 

i 

3d,(,D)4p-3d,CF)8s 

2P  4i 

'h  *h. 

Sll 

Ni  II 

1477  227 

4 

3d*  -  3d,('D)4p 

«213-2F° 

39-39 

Sll 

Ni  II 

1477.264 

1 

3d’4s2  -  3d8(3P)4f 

4P  -  *13° 

31;  -  39 

Sll 

N.  II 

1479  443 

10 

3d*(3F)4p  -  3d8(3F)5d 

4I3°-41- 

39-39 

Sll 

Ni  II 

1480  331 

30 

3d"('D)4p  -  3d8(3P)5d 

2I)“  -  4I3 

39  -39 

Sll 

Ni  II 

1481  091 

75 

3d74s2-  3d"('D)5p 

41;  -  2P 

%  -  39 

Sll 

Ni  II 

1481  560 

15 

3d,(3P)4p-3d'(,D)5d 

‘P  -  2P 

39-39 

Sll 

Ni  II 

1481 .744 

15 

3d'(3P)4p-3d'(,l))5d 

4P  -2P 

39  -49 

Sll 

Ni  II 

1481.883 

12 

3d'(3P)4p  -3d'Cl))5d 

4P  a|) 

39  -  39 

Sll 

Ni  II 

1481  898 

4 

3d“(3F)4p  •  3d*(3F)5d 

4I3  2P 

39-39 

Sll 

Ni  II 

1481  982 

10 

3d(l(3F)4p  -  3d*(3F)5d 

4 13"  -  4P 

39  - 

Sll 

Ni  II 

1482.240 

100 

3d*(*D)4p  -  3d8(3P)5d 

2I3  -  4I3 

39  -  39 

Sll 

Ni  II 

1482.393 

8 

3d*  -  3d"(‘U)4p 

S2I3  -  2I> 

-  ^2 

Sll 

Ni  II 

1483  277 

40 

3d"i,I))4>!  ■  3d’4s4p 

*13  -  z*G  ? 

39  -39 

Sir 

Ni  II 

1483.554 

15 

3d*(3l;)4p  -  3d2(3F)5d 

4I3  4I) 

39  -39 

Sll 

Ni  II 

1484.227 

25 

3d“(3P)4p  -  3d'('D)5d 

4|)°  .  2|) 

39  -  ’9 

Sll 

Ni  II 

1484  592 

1 

3d"(3P)4p-  3d"('I))5d 

4P°  -  2(. 

39-39 

Sll 

N.  il 

1485.185 

10 

3d"(3P)4p-  3d8(,I»5d 

4P  -2I3 

39-39 

Sll 

Ni  II 

1485.375 

60 

3ds('r))4p  -  3d*(3P)5d 

2P"  -  4 13 

39  -39 

Sll 

Ni  II 

1485.987 

2 

3d"(,D)4p-3d,(3F)7d 

2n  2n 

39  -39 

Sll 

Ni  II 

1486.372 

5 

3d8(’P)4p  -  3ds(3P)6s 

*p° - 4p 

39  -  ’9 

Sll 

Ni  II 

1486.668 

7 

3d8(3F)4p  -  3d“(3f  )5d 

4 13  -  4F 

39  -  39 

Sll 

Ni  II 

1487.242 

50 

3d"(3P)4p  -  3d9(3l;)8s 

4I>”  -  4I 

39  -  39 

Sll 

Ni  II 

1487.438 

5 

3d1 4s2 • 3d8(3F)4I 

*F  -  2F°  7 

39  -  39 

Sll 

Ni  II 

1487  455 

6 

3d9  -  3d8( *F>)4p 

S2I)  -  213 

39-39 

Sll 

Ni  II 

1488  730 

16 

3d8(3F)4p  -  3d8(3F)5d 

4D° -  ‘P 

39  -  39 

Sll 

Ni  II 

1488.345 

5 

3d8('D)4p  3d8(3F)7d 

"13  4F 

39  -39 

Sll 

529 


Ni  I! 


tkmcni 

Wavelength 

Intel 

Ni  II 

1488  896 

100 

Ni  II 

1489  079 

35 

Ni  II 

M89  729 

j  5 

Ni  II 

1490  262 

1  7 

Ni  II 

1491. 176 

5 

Ni  II 

1491  308 

4 

Ni  II 

1491  588 

4 

N,  II 

1 491  776 

6 

Ni  II 

1491  823 

3 

Ni  II 

1491  899 

40 

Ni  II 

1 493  022 

15 

Ni  II 

1493  315 

2 

N,  II 

1494.151 

50 

N:  II 

1494  236 

6 

Ni  II 

1494  701 

10 

Ni  II 

1495  383 

40 

Ni  II 

1495  570 

20 

Ni  II 

1496  HW 

10 

Ni  11 

1496  409 

Ni  II 

1496  463 

1 

Multiple! 


Ni  II 
Ni  II 
Ni  II 
Ni  II 
Ni  II 


1 509  !  13 
1509  308 
1509  345 
1509  602 
1509.767 


I 

12 

8 

4 

100 


Ni  II 

1 498  734 

Ni  II 

1499.70' 

!$ 

Ni  II 

1500  437 

rou 

i  / 

Ni  II 

1500  651 

Ni  'I 

1501  885 

20 

Ni  It 

1501  962 

1  6 

Ni  II 

1502  150 

75 

Ni  II 

1502  669 

20 

Ni  II 

1503  123 

7 

Ni  II 

1503  209 

12 

Ni  II 

1504  485 

75 

Ni  II 

1 504  590 

5 

Ni  II 

1505  642 

13 

Ni  II 

1  506  1  84 

16 

Ni  II 

1  506  585 

25 

Ni  II 

1506  851 

I 

7 

Ni  II 

1506  968 

10 

Ni  II  | 

1506  995 

5 

Ni  II 

1507  465 

18 

Ni  II 

1507  961 

15 

N,  II 

1508  249 

10 

Ni  II 

1508  262 

7 

Ni  II 

1508  315 

10 

Ni  II 

1508  498 

4 

Ni  || 

1508  816 

100 

Ni  II 

1510067 

1 

Ni  II 

1510.232 

16 

Ni  II 

1510.366 

1  4 

Ni  II 

1510  690 

!  3 

Ni  II 

1510  741 

* 

Ni  II 

1510  859 

75 

Ni  II 

1511  185 

8 

Ni  11 

1511.314 

3 

Ni  II 

1511  467 

10 

Ni  II 

1512.237 

1 

Ni  II 

1512  742 

1 1 

Ni  II 

1513  016 

1 1 

Ni  II 

1513  550  | 

1 

Ni  II 

1513.783 

15 

Ni  II 

1514,222 

50 

Configuration 


3d*(*P)4p 
3d*(3P)4p 
3d*(5F)4p  ■ 
3d74e2. 
3d*(*F)4p  - 


3d*('D)5d 
3d*('D)5d 
3d*(3F) 5d 
3d74s4p 
3d*('G)4d 


3d*(3F)4p 
3d*(,P)4p 
3d*(2P)4p- 
3d*(3F)4p  • 
3d*(3F)4p  ■ 


3d*(*F)  5d 
3d*(2P)6s 
3d*(7P)6s 
3d*(3F)5d 
3d*(sF)5d 


3d*(2F)4p  ■ 
3d*(3F)4p  ■ 
3d*(3F)4p  • 
3d*(3P)4p  - 
3d74s2 - 


3d*(3F)5d 

3d*(3F)5d 

3d*(3F)5d 

3d*('D)5d 

3d74s4p 


3d*(sP)4p  -  3d*(3P)6s 
3d*(3P)4p  -  3d,(JP)t>s 
3d'(3Pt4p  -  3d*(3P)6s 
3d*(3P)4p  .  3d'(3P)6s 
3d,('D)4p  -  3df(3F)7d 


3d*(3F)4p  -  3d*(3F)5d 
3d*(3F)4p  -  3d*(3FI5d 
3d*  -  3d*('D)4p 
?d*(3F)4p  -  3d*(3F)5d 
3d*(3P)4p  -  3d*(3P)6s 


3d*  -  3d*(3P)4[ 
3d*  -  3d*(3P)4p 
3d*(3F)4p  -  3d*(3F)5d 
3d74s!  -  3d74s4p 
3d*(3F)4p  -  3d*i3F)5d 


3d*(3F)4p  -  3d8(3F)5d 
3d*(3P)4p  -  3d*(3P)5d 
3d*(3F)4p  -3d*(3F)5d 
3d*(*F)4p  -  3d*(3F)5d 
3d74«3  3d*(=F)6f 


3d*(‘!))4p 
3d*('D)4p 
3d74s2 
3d*(3l')4p 
3d74s2 ■ 


3d*(3F)8s 

3d"(’D)5d 

3d*('l))5p 

3d*(3F)5d 

3d*(3F)8p 


3d*(3P)4p  -  3d*(3F)7d 
3ti’(3F)4p  -  3d*(3F)5d 
3d*(3F)4p  -  3d*;3F)5d 
3d*(3F>4p  -  3d*(3F)5d 


3d*(3P)4p 
3d74s2 
3d*(3P)4p 
3d«('DI4p 
3d*f 'D)4p 


-3d*(3P)5d 
- 3d74s4p 
-  3d7(3P)5d 
•  3d*(3F)7d 
3d*('l»5d 


3d8(3F)4p  -  3d*(3F)5d 


3d*(3F)4p  -  3d*(3F)5d 
3d’(3l  )4p  -  3d*(3F)5d 
3d*(3P)4p  -  3d,CP)5d 


3d>-  3d*CO)4p 
3d74s2  -  3d*('D)5p 
3d»('D)4p-3d'(3P)6s 


3d74s2  -  3d74«>4p 


3d74s2 
3d74s2 
3d»l3FI4p 
3d*( JP)4p 
3d"('l»4p. 


3d*(3F)8p 

3d74s4p 

3d*(3F)5d 

3d*(3P)5d 

3d*('D)5d 


530 


Term 


4P°  -  2F 
*P°  -  2F 
*G‘  -  *G 
4P  -  v2D“ 
•O'  -  3F 


*G“-*g 
4P° . ep 

*p° - *p 

*G“-2G 
*G°  -  *H 


*G° -  2F 
*G°  -  *F 

*G°  -  *H 

4P°-2P 
*P  -  w2D° 


4PC - «P 
*P°  *P 
4P” . Jp 
4P°  *p 

2D“  -  <I) 


*F°  -  2H 
4G  -  *G 
*2D  -  2D° 
*G°-«F 

«p» . ep 


K2I)  -  4P” 
£2D  -  4P” 
*G°  -  *F 
*F  w*F° 
Hi  -Hi 


Hi" -HI 
*D  -2P 
Hi  -«F 
Hi  Hi 

.pep- 


2D°  2F 
2F° - 2D 
*F  2F° 
Hi  HI 
Hi  -  Hi” 


4D°  -  Hi 
Hi  -Hi 
Hi  -  4D 
Hi  -  4H 


*D"  «p 
4P  -  w2D° 
H)  4P 
2D  -  *D 
2F  -  2G 


Hi  -2F 


Hi  -  4F 
4F” - 2G 

*D“  4P 


2f° 

4F  .  2P 
2F°  -  2P 


4P  -  s4D° 


2G  -  2G° 
4p  -  s4D° 
4F°  -  Hi 
M)°  4F 
2F° - 2F 


Ni  II 


j-j 

Reference! 

%  -3 

i  Sll 

Hi  -6 

i  Sll 

Hi  -6 

i  Sll 

%  -9 

Sll 

Hi 

Sll 

i  -  HH 

Sll 

Hi  -Hi 

Sll 

Hi  -  H 

Sll 

Hi  -  H 

Sll 

Hi  -Hi 

Sll 

7 Si  -  Hi 

Sll 

%  -  Hi 

Sll 

Hi  -  Hi 

Sll 

Hi  -Hi 

Sll 

Hi  Hi 

Sll 

Hi  -  Hi 

Sll 

Hi -Hi 

Sll 

Hi  -Hi 

Sli 

Hi  -  Hi 

Sll 

Hi  -Hi 

Sll 

Hi  -  Hi 

Sll 

Hi-Hi 

Sll 

Hi  -Hi 

Sll 

Hi -Hi 

Sll 

Hi-Hi 

Sll 

Hi -Hi 

Sll 

Hi-Hi 

S ;  i 

Hi-Hi 

Sll 

Hi-Hi 

Sll 

Hi  -  Hi 

Sll 

Hi  -*Hi 

Sll 

Hi-Hi 

Sll 

'Hi-Hi 

Sll 

■Hi-^Hi 

Sll 

Hi-Hi 

Sll 

Hi-Hi 

Sll 

Hi-Hi 

Sll 

Hi  -  Hi 

Sll 

■Hi-Ni 

Sll 

Hi-Hi 

Sll 

Sll 

Hi-Hi 

Sll 

Hi-Hi 

Sll 

Hi-Hi 

Sll 

■Hi-1* 

Sll 

Hi-Hi 

>11 

Hi-Hi 

Hi-Hi 

iii 

Hi-Hi  5 

11 

Hi-Hi  j  S 

11 

Hi-Hi  S 

11 

S 

11 

Hi-Hi  S 

11 

Hi-Hi  S 

11 

Hi-Hi  S 

11 

Hi-Hi  S 

n 

Hi 


Hi  -Hi 


Hi-Hi 
Hi  -Hi 
Hi  -Hi 
Hi-Hi 
Hi-Hi 


Sll 

Sn 

Sll 

Sll 


Sll 

Sll 

Sll 

Sll 

Sll 


Ni  II 


Ni  II 


Element 

Wavelength 

Intensity 

Multiplel 

Configuration 

Term 

J  -  J 

Ni  II 

1514.336 

10 

Ni  II 

1514. 372 

8C 

M3  •  aK* 

% 

Ni  II 

1514.411 

17 

Ni  II 

1514.552 

5 

3d,(3P)4p-3d8(aP)5d 

4D° - 4F 

Ni  II 

1514  8H> 

8 

3d*(‘D)4p  -  3d*(aF)7d 

aP7  -  4D 

* 

Ni  II 

1515  ,U7 

15 

3d’4s* - 3d74s4p 

4P-s4D“ 

% 

Ni  II 

1 515.269 

25 

3d*(aF) 4p  -  3d*(aF)5d 

Mi”  -  Mi 

Ni  II 

1515  329 

8 

3d*(lD)4c  -  3d’4s4p 

aD  -  z*D° 

*  -7>a 

Ni  II 

1515. 518 

5 

3d8(aP)4p  -3d‘(iP»5d 

4D°  -  4F 

■4  -  % 

Ni  II 

1515  692 

1 

3d*(aP)4p  -  3d8(aP)5d 

4D° - 4P 

'h  ■  Hi 

Ni  II 

1515  791 

30 

3d*(aF)4p  -  3d*(aF)5d 

4F° - 4H 

Hi  -% 

Ni  II 

1515.825 

40 

3d74sa - 3d74s4p 

4P  -  s4D° 

Hi  -  ’/a 

Ni  II 

1516  048 

17 

3d*('D)4p  -  3d*(aP)6s 

ip- . ap 

Hi  -  Hi 

Ni  II 

1516.2:5 

50 

3d*(aP)4p  -  3d’(aP15d 

4»“ - 4F 

Hi -'it 

Ni  II 

1516  503 

3 

3d*(aF)4p  -  3d*(aP')5d 

*G° .  »F 

Hi-'h 

Ni  II 

1517.449 

25 

3(i’(ar)4p  -  5d,(aP)5d 

4F°  •  Hi 

'k-'k 

Ni  II 

1517  480 

40 

3d*(aF)4p  -  3d*(aF)5d 

H  V  -  Hi 

7 h  -  'k 

Ni  II 

1517  894 

100 

3d*(aF)4p  -  3d*(aF)5d 

Hi°  -*H 

Hi-'H, 

Ni  II 

1517  984 

15 

3d*(aF)4p  3d*(aF)5d 

4F“  -  Hi 

'h-Hi 

Ni  II 

1519  371 

40 

3d74sa - 3d74s4p 

4P  -  s4D° 

Hi  -  Hi 

Ni  II 

1519.513 

15 

3d,(1F)4p  -  3d*(aF)5d 

4F”  -  4I; 

'k-Hi 

Ni  II 

1519.745 

4 

3d*('D)4p  -  3d*(1D)5d 

aD° - aP 

Hi  -  >4 

Ni  II 

1519  935 

100 

3d*(,D)4p  -  3d8('D)5d 

aF”  -  Hi 

74  -  Hi 

Ni  II 

1520.077 

4 

3d,('D)4p  -  3d*('D)5d 

aP  -  aP 

■4  -  Hi 

Ni  II 

1520. 168 

14 

3d*(aFHp-  3d*(aF)5d 

4G“  -  4G 

'li  -  Hi 

Ni  II 

1520.294 

10 

3d*(‘G)4s  -  3d74s4p 

Hi-zHi" 

Hi -Hi 

Ni  II 

1520  392 

30 

3d8(aF)4p  -  3d*(aF)5d 

4F° - 4H 

'h  -  Hi 

Ni  II 

1520  467 

40 

3d*(aF)4p  -  3d*(aF)5d 

Hi0  -  ail 

'h  Hi 

Ni  II 

1520.952 

10 

3d*('D)4p  -  3d‘(aP)6s 

aF“ - 4P 

Hi  -Hi 

Ni  II 

1520  944 

20 

3d*('D)4p  -  3d8('I))5d 

aD°  *n 

H,-Hi 

Ni  ii 

1521  119 

100 

3d’(aP)4p-3d’(aP)5d 

*0“ .  4p 

'k -Hi 

Ni  II 

1521.596 

15 

3d8(aF)4p  -3d8(aF)5d 

"F"  -  Hi 

Hi-Hi 

Ni  II 

1521  673 

18 

3d74sa - 3d74s4p 

Hi  -  vHic 

Hi -Hi 

Ni  II 

1521  889 

12 

3d8(:D)4p-  3d8(aP)6s 

7D“  aP 

Hi-Hi 

Ni  II 

1521  992 

10 

3d8(in)4p-3d*(aP)6s 

D  4P 

*i  -  Hi 

Ni  II 

1522.517 

0 

3d"(aF)4p  -  3d"(aP)6s 

4I)°  -  3F 

Hi  -  Hi 

Ni  II 

1522.569 

30 

3d*(‘D)4p  -  3d'(aP)8s 

aI:°  -  4F 

'h-'h 

Ni  II 

1522  691 

10 

3d»(*D)4p-3d’(,I))5d 

ap  .  ap 

Hi  -  >4 

Ni  II 

1522.846 

12 

3d74s3-  3d'('D)5p 

4F  3I) 

'k -Hi 

Ni  II 

1522  990 

II 

3d8(aP)4p  -  3d"(aF)5d 

iK”. 4 1 

Hi  -  Hi 

Ni  II 

1523  102 

3 

3d'(3F)4p  -  3d8('G)4d 

4F° - 3F 

Hi  -  Hi 

Ni  II 

1525.160 

6 

3d*(aP)4p  -  3d8(3P)5d 

4D  -  4D 

Hi  -Hi 

Ni  II 

1523.278 

30 

3d '4c3  -  3d74c4p 

4P  -  v4F° 

Hi  -  'k 

Ni  II 

1523.897 

15 

3d,f‘D)4p-  3d8(M))5d 

up”  .  ap 

'k -Hi 

Ni  II 

1524.302 

50 

3d’('D)4p-  3d"(,r»5d 

ap  .  ap 

'k-'k 

Ni  II 

1524  758 

4 

3de(aP)4p  -  3d*(aP)5d 

4D°-4I) 

Hi  -  'k 

Ni  II 

1524.834 

22 

3d8('D)4p  -  3d’('D)5d 

aI>  -  aF 

Hi  -  Hi 

Ni  II 

1524.996 

14 

3d74s3 -  3d74s4p 

4P  s4D" 

•4  -  '4 

Ni  II 

1525.422 

8 

3d8(aF)4p-3d8(aF)55 

4I)  -  aF 

Hi  -  'k 

Ni  II 

1526  480 

4 

3d8(aP)4p  -  3d8l3P)5d 

4D°  -  4I) 

'k  -  ■’I 

Ni  II 

1526  999 

20 

3d8(3F)4p  -  3d8(aF)5d 

4F"  -  Hi 

%  -  Hi 

Ni  II 

1527.497 

15 

3d74s2  -  3d74s4p 

4f  -  v4n° 

*k-'k 

Ni  II 

1527. 661 

1 

3d8('D)4p-3d"(sP)6c 

aD” - 4P 

Hi  -  Hi 

Ni  II 

1527  968 

18 

3d74sa- 3d74s4p 

4P  s4D° 

•4  -  Hi 

Ni  II 

1528  508 

22 

3de(3P)4p  -  3d8(aP)5d 

4D°-4n 

74  -  'k 

Ni  II 

1528  703 

1 

3d8(aP)4p  -  3d8(aF)8s 

4D°  -  aF 

Hi  -  Hi 

Ni  II 

1529  148 

4 

3d8(aP)4p-3d8(3F)7d 

4D°  -  3D 

Hi  -Hi 

Ni  II 

1529  812 

0 

3d74sa - 3d74s4p 

4F  -  w4c° 

'k  ->4 

Ni  II 

1530  080 

18 

3d8(7P'4p  -  3c  i'd 

4F  -  4F 

*4  -»4 

n.  :i 

1530  428 

10 

3o7  •sa-3dt(,P)5p 

4F  -M  0 

Hi  -Hi 

Ni  II 

1530  636 

75 

3d8(3I  )4p  -  3d8(aF)5d 

4F°  -  Hi 

%-"k 

Ni  II 

1530  663 

30 

3d8(3P)4p  -  3d8(aF;8d 

aD°  -  4P 

Hi -Hi 

Ni  II 

1530  995 

16 

3d8CD)4p-3d8(lD)  d 

an° - an 

Hi  -  Hi 

Ni  II 

1531. 288 

3 

3d8(3P)4p  -  3d8(3F)7<l 

4D°  -  D 

'h.  -  Hi 

Ni  II 

1 531. 408 

14 

Reference! 


Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sil 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Si. 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sn 


s 

s 

s 

s 

s 

s 

s 

s 

s 


H  He  1.1  He  B  C  N  0  l:  Nc  Na  Mg  Al  Si  P  S  Cl  Ar  K  (a  Sc  Ti  V  Cr  Mr  Pc  Co  Ni  Cu  Zn  Ga  Gc  Ac  Sc  Br  Kr 

531 


C/5  C/5  t/3  C/5  C/5 


Ni  II 


Ni  II 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

Ni  11 

1531  640 

18 

3d*(‘D)4p  -  3d8(*P)6s 

*D*  -  4P 

Ni  11 

1531  720 

1 

3d74s*  •  3d8(*F)6f 

*G-*H 

Ni  II 

1531  952 

16 

3d*(‘D)4p-3d8(3P>6s 

*P  *P 

Ni  11 

1551  972 

20 

3d8(*F)4p  -  3d8(3F)6s 

«D“  -  4F 

Ni  11 

1532  741 

14 

3d*I*F)4p  3d*l*F)5d 

4F*  -  Hi 

Ni  II 

1533.669 

17 

Ni  11 

1533.885 

12 

3d,(‘D)4p  -  3d*(,D)5d 

*D°  -  *G 

Ni  11 

1533.991 

20 

3d*(*F)4p  -  3d8(3I-)5d 

*!-•  -  *o> 

Ni  11 

1534.484 

12 

Ni  II 

1 534  546 

II 

3d8(*F)4p  -  3d*(3F)5d 

4F“ - *F 

Ni  II 

1534.861 

10 

3d8(*F)4p  -  3d*(3F)5d 

4F* - 4F 

Ni  11 

1  535.477 

12 

3d,('D)4p  -  3d8(3P)6s 

*D”  -  *P 

Ni  ll 

1535  961 

15 

3d74s*  •  3d*(3P)4f 

H3-*G’ 

Ni  II 

1536  051 

30 

3d,(1D)4p-3d"('D)5d 

. »p 

Ni  11 

1536  118 

15 

3d*(3F)4p  -  3d8(*F)5d 

4F°  4I) 

Ni  II 

1536  367 

1 

3d’4s*  -  3d*(3F)6f 

*G  -  *H* 

Ni  11 

1 536  398 

20 

3d,(‘D)4p  -  3d*(‘D)5d 

*P’  -  *D 

Ni  11 

1536.717 

15 

3d,(*D)4p  -  3d'(3F)8s 

*D  -  4F 

Ni  11 

1536  746 

25 

3d*  -  3d8(3P)4p 

**D  -  4P" 

Ni  11 

1536  779 

10 

Ni  II 

1536  944 

12 

3d*  3d*(3P)4p 

U*I>  -  4P° 

Ni  II 

1537.038 

12 

3d* (3F)4p  -  3d*(3F)5d 

*F°  -  *H 

Ni  II 

1537  216 

20 

3d74s*  -  3d74« 4p 

4P  -  v4F” 

Ni  II 

1  537.322 

2 

3d74s*-3d8(‘D)4f 

*P  -  *D" 

Ni  II 

1537.477 

15 

3d’ 4s*  -  3d’(3P)4f 

*G  -  *F° 

Ni  11 

1537.776 

1 

3d*(*P)4p  -  3d*(3F)8d 

*P“  -  4D 

Ni  11 

1537  859 

25 

Ni  II 

1538  388 

30 

Ni  11 

1538.483 

30 

3d,(‘l))4p-  3d*('D)5d 

*D“  -  *F 

Ni  II 

1538  567 

4 

3d‘(3P)4p  3d*(3P)5d 

*D° -  4F 

Ni  11 

1538.722 

0 

3d‘fln)4p-3d*(1I))5d 

*P“ . ip 

Ni  II 

1538  831 

3 

3d*(3F)4p  -  3d*(3F)5d 

*G°  -  4F 

Ni  II 

1538.956 

1 

3d’4s*-3d*(3F)8p 

*g  -  4c; 

Ni  II 

1539  649 

15 

Ni  II 

1539  731 

> 

3d*!3F)4p  -  3d*(3F)5d 

-  4g 

Ni  11 

1539.949 

2 

3d,('D)4p  -  3d,('D)5d 

*p°  -  *n 

Ni  II 

1540.015 

1 

3d74s2 - 3d74s4p 

4F  -  w4F” 

Ni  II 

1540.281 

25 

3d*(*F)4p-  3d*(3F)5d 

*o'  -  *t; 

Ni  II 

1  540  760 

35 

3d*4s*  -  3d’l3F)8p 

*G  4G“ 

Ni  II 

1540  908 

4 

3d*('I)i4p -3dN3P)6s 

2p° . 2p 

Ni  II 

1541  324 

14 

Ni  II 

1541  3*6 

II 

3d*('P)4p  -  3d*(3P)6s 

*D  4P 

Ni  11 

1541.560 

3d*(3F)4p  3d*('JF)5d 

*G  -  *F 

Ni  II 

1541.801 

2 

3d8l,G>4p-3d,(,G)6s 

*H  Hi 

Ni  II 

1542  024 

1 

3d*(3F)4p  -  3d*l3F)5d 

*D  -Hi 

Nl  II 

1542  208 

18 

3d’4s*  -  3d8('I))5p 

4F  -  *P° 

Ni  II 

1542  388 

1 

3d’4s*  -  3d*(‘D)5p 

4F  -  *I)° 

Ni  II 

1  542  401 

3d*(*P)4p-  3d*(3F)6g 

*1)  -Hi 

Ni  II 

1  542.773 

15 

1  3d8(3P)4p-  3d8(3P)5d 

*n  4f 

Ni  II 

1  543  1  32 

1 

3d"(3F)4p  -  3d*(3F)5d 

4F° - 4F 

Ni  II 

1  544  273 

3 

3d“(3I;)4p  -  3d*(3F)5d 

*D°  -  *F 

Ni  11 

1  544.968 

5 

3d*(3F)4p  -  3d8(3F)5d 

4F  -  4D 

Ni  11 

1544  980 

10 

3d7 4s*  -  3d8(  ‘D)5p 

4F  *n 

Ni  11 

1545.408 

30 

3d8(,I))4p-  3d8(3P)6s 

*1)  4I> 

Ni  II 

1M5  433 

12 

Ni  11 

1  545.717 

16 

Ni  11 

1545.881 

5 

3d74s2  -  3d74s4p 

4I  -  v4I)" 

Ni  11 

1546  070 

4 

3d8(3I  )4p  -  3d8(3F)6s 

4I)  4P 

Ni  II 

1547  337 

15 

3d“(3F)4p-  3d8(3F)5d 

4I'-4G 

Ni  11 

1  547  407 

13 

3d7 4s*  -  3d74 ,4p 

4f  -  v4ir 

Ni  11 

1 347  547 

3 

3d7 4s*-  3d 7 4s 4p 

Hi  -  vHi' 

Ni  11 

1  548  344 

16 

3d“(3F)4p  3d8(3F)5d 

-  «F 

Ni  II 

1549  <88 

1 

3d8(3F)4p  -  3d8(3F)5d 

*G°  -  4H 

Ni  II 

1549.818 

0 

3d8l3P)4p  -  3d8(3P)5d 

*1)  4P 

Ni  11 

1  549  964 

4 

3d8(3P)4p -  3d8(3P)5d 

*D  -  4D 

J  '  J  References 


*  I 
%  •%  | 


Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sr. 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Si! 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 

Sll 
Sll 
Sll 
Sll 
S’  i 


532 


Ni  II 


WwIrugUi  lolcouiy  Mujiplei 


Configuration 


II  1550  479 

II  1550.495 

II  1550  912 

H  1552.276 

II  1553  012 

II  1554  124 

II  1554  293 

'I  1554.332 

II  I554  5C9 

II  1555  062 

II  1555.39* 

II  1555  496 

II  11555.585 

II  1555.957 

1  1556  766 

I  1556  997 

I  1557194 
I  1557.290 
I  1 558  087 

I  1558  443 

I  1558  501 

I  1558  544 

I  1558  597 

1558  655 

1559  159 

1559  822 

1560  341 
1560  459 
1560  517 
1560  796 

1560  83! 

1560  935 

1561  015 
1561  229 

'  1561.733 

1561  i*68 

1 562  379 

1563  1 1 1 
1563.376 

1 563  604 

1564  273 
1564.389 

1565  001 
|  1565  399 
|  1566  019 

I  *66  890 
I  567  069 
1567  220 
1567  298 
1567  323 

1567.336 
1 567  370 
1567.872 
1567  966 
I  1568  698 

1569  172 
1569  415 
1569  624 

1 569  972 

1570  302 

1570.392 
1570.512 
1570  701 
!  1571  145 
1571.162 


3d74»2 

3d*(’F)4p 

3d‘('D)4p 

3d74s3 
3d*(*P)4p  . 

3d’4s»- 
3d*(JP)4p  - 
3d*(JF)4p  - 
3d*(3P)4p  . 

3d’4j>- 


-  3d»(*P)4f 

-  3d*(»F)5d 

•  3d*(*P)6s 

•  3d»(*P)4f 
■  3d*(5P)5d 

3d’4s4p 

3d*(3F)Ss 

3d*(3F)6s 

3d*f>D)6s 

3d’4s4p 


Refcrencci 


3d*(3P)4p-3d*(»P)5d 

3d,4s1- 3d’4s4p 
3d*(‘G)4p  ■  3d*('G)6s 
Jd*(,F)4p-  3d*(3P)4d 

3<J*(3P)4p-3d*(3P)5d 

3d,4s1  -  3d*('D)4f 
3d*(3F)4p  -  3d*(3F)5a 
3d*(3F)4p  -  3d*(3P)4d 

3d74s3  -  3d’4s4p 
3d74i3  -  3d*(’D)5p 
3d*(3F)4p  -  3d*(3F)5d 


3d*(3F)4p  ■  3d*(3F)5d 
3d'('G)4p-3d*('C)6s 

3d*t3F)4p  -  3d‘(3F)6s 
3d74s2  -  3d’4s4p 

3d74sJ  -  3d74s4p 
3d*(3P)4s  .  3d74s4p 
3d74s3 - 3d’4s4p 
3d®(3F)4p  -  3d“(3F)6s 
3d*(3F)4p  ■  3d*(,F)6s 

3d74s7  -  3d74s4p 
3d74s3  3d*(3P)4i 
3d*(3P)4p  3d*(3P)5d 
3d74s3  -  3d74s4p 
3d74s3-3d74s4p 

3d*(3F!4p  -  2d*(3F)5d 
3d*(3P)4p  -  3d:'l3F)6c 
3d"(3F)4p  -  3d«(3F)6* 
3d*(3p)4p  ■  3d><3F)7d 
3d74s3  3d74s4p 

3d,(3F)4p  -  3d»(3P)5d 
3d74s2 -  3d74s4p 
3d*(3F|4p  -  3d*(3F)5d 
3d74i,2  3d»(3F)8p 


3d7 4s2  3d’4s4p 
3d’(3P)4p  -  3d®(3P)5d 
3d"(3F)4p  3d"(3F)5d 
3d"(3P)4p  -  3ds(3P)5d 

3d74s2  -  3d74s4p 
3d®(3F)4p  .  3d«(3F)6s 
3d"(3F)4p-  3dB(3F)1d 
3d’(3F)4p  -  3d*(3l  )5d 

3d74s2  -  3d74s4p 
3d’(3F)4p  ■  3d*(3}  )5d 
3d"('l),4p-3d'(3F)6d 


*G  ■  4D 

. <p 

2P  -4P 
*G  ■  *G° 
2D“-4F 

4P .  v<p“ 
'D"-  *F 
4D°  «F 
4P° ■ *D 
4F  -  v«D° 

3?“ - »P 
*G  -  v*G‘ 
*H°  Hi 
4D°  -  4F 


jp“ .  ip 

4P  -  2D° 
2F°  *G 
4D°  4F 


4F  x*G° 
4F  -  2D° 
2F° - 2F 


*F‘ - 4H 
*F  -«G 

4G° - 4F 
4F  -  w<Gc 

'P  v4P“ 
*P  /  :D‘ 
4F  v4D" 
‘G  -  4F 
«G  2F 

*G  •  wHi° 
2G  -  2G 
2P° . «p 
4P-v4P 
*F  -  w4I>° 

4F  -  4F 

2n  2f 

4F  -  2F 

4n  -  4g 

4F  -  v4D° 

2I)  -  2F 
4I  -iv'G" 
2I)  -  4F 
2G  -  4G  • 


2G  -  v2D 
2P°  «p 
2F° - JG 
2P  -  4F 


'I'wH!' 
4G  °  -  4F 
2D°  -  2P 
2F° - 2F 

4P  -  vV° 
2G 

2F° - 2F 


36-36  Sll 
36  -36  Sll 
%-%  Sll 
36-36  Sll 
36-%  Sll 

36-36  Sll 
36  -  36  Sll 
36  -  36  Sll 
36  36  Sll 
36  -  36  Sll 

36-%  Sll 
36  -  36  Sll 
■36  -  36  Sll 
36  -  36  Sll 

Sll 

36  -  36  Sll 
36  -  36  Sll 
36  -  36  Sll 
36  -  36  Sll 
Sll 

36-36  Sll 

%-%  Sll 

36  -  36  Sll 
Sll 
Sll 

36  -  36  Sll 
36  -  36  Sll 
Sll 

|  36  -  36  Sll 
36  -  36  Sll 

|%-%  Sll 

36  -  36  Sll 
%-%  Sll 
36  -  36  Sll 
36  -  36  Sll 

36  36  Sll 
36  -  36  Sll 
%-%  Sll 
%-%  Sll 
36  -  36  Sll 


%  -36  Sll 
36  -  36  Sll 
1  %  -36  Sll 
’  36  -  36  Sll 
36  -  36  Sll 

36  -  36  Sll 
36 -'36  Sll 
36  -  36  Sll 
36  -  36  Sll 


Sn 

36  -  36  Sll 
%-3i  Sll 
36  -  36  Sn 
%-%  Sll 

Sll 

36  -  36  Sll 
36  -  36  Sll 
36  -  36  Sll 
36  -  36  Sll 

%  -  36  Sll 
36  -  36  Sll 
36  -  36  Sll 


S2*.-20f.  a  -  73  -  M 


Ni  II 


Ni  I* 


Elex.cni 

Wavelength 

Idteatity 

Multipkt 

Configuration 

Term 

na 

References 

Ni  II 

1571.257 

10 

Sll 

Ni  11 

1571.532 

2 

3d’4»s-  3dc(*F)7f 

*P-  4D*  7 

%  -hi 

Sn 

Ni  II 

1571  550 

2 

3d*(*F)4p  -  3d*(*F)5d 

*GS-4F 

36-36 

Sll 

Ni  II 

1572.540 

25 

3d*(*F)4p-3d,(*F)5d 

»f*.«f 

36-¥. 

Sll 

Ni  II 

1572.646 

4 

3d*(*F)4p  -  3d*('G)4d 

SF‘-*F 

36-36 

Sll 

Ni  11 

1572.993 

1 

3d*(*F)4p  -  3d*(*P)4d 

-  4p 

36 -36 

Sll 

Ni  II 

1573  071 

10 

Sll 

Ni  11 

1574.202 

18 

3d*(*F)4p  -  3d*('G)5j 

4D*-«G 

36  -36 

Sll 

Ni  II 

1574  423 

100 

3d74»s-  3d,4a4p 

4P .  V«P* 

Vh  -36 

Sll 

Ni  11 

1  574.942 

20 

3d74s*  -  3d74s4p 

*C-v4r 

% 

Sll 

Ni  II 

1574  976 

5 

3d*(’P)4p  -  3d*(’P)6s 

4D*  -  *P 

36-36 

Sll 

Ni  II 

1575  003 

16 

3d74»* - 3d74j 4p 

*G  s4D* 

36-36 

Sll 

Ni  II 

1575  090 

15 

Sll 

Ni  II 

1575.559 

I 

3d*(’F)4p  -  3d*(*F)5d 

SD*-*F 

36-36 

Sll 

Ni  II 

1575.597 

9 

3d*(*F)4p  -  3d*(*F)6j 

4G*-4F 

36-36 

Sll 

Ni  II 

1577  015 

30 

3d74s*-3d74s4p 

4P .  V4P" 

'4  -  36 

Sll 

Ni  II 

1577  115 

16 

3d74a‘-3d74s4p 

4F  -  W3G” 

36-36 

Sll 

Ni  11 

1577.933 

14 

3d*(*F)4p  3d*('G)4d 

*D‘-*F 

36  *6 

Sll 

Ni  II 

1578.865 

20 

3d*(*F)4p  -  3d*(,F)6s 

4G-4F 

■36-36 

Sll 

Ni  II 

1578  990 

60 

Sll 

Ni  11 

1579  073 

18 

Sll 

Ni  II 

1579.563 

18 

3d*(*P)4p  -  3d*(,P)5d 

ap-.ip 

36-36 

Sll 

Ni  II 

1579  791 

17 

Sll 

Ni  II 

1579  877 

2 

3d*(*F)4p  -  3d*(,F)6s 

*G°  -  4F 

36-36 

Sll 

Ni  II 

1579.959 

3 

3d74s* - 3d74s4p 

4F  •  v'D” 

36-36 

Sll 

Ni  11 

1580  588 

8 

3d*(*P)4p  -  3d*('D)5d 

4D°  -  *D 

36-36 

Sll 

Ni  II 

1581  085 

6 

3d*('D)4p  -  3d*(,D)6s 

■F-'D 

36-36 

Sll 

Ni  II 

1581  334 

25 

3d74i*-3d74s4p 

4F  wNT 

36-36 

Sll 

Ni  II 

1581.704 

10 

3d74s* - 3d*(,F)5f 

♦P-'G" 

36  36 

Sll 

Ni  II 

1581  826 

6 

3d*(*F)4p  -  3d*(*P)4d 

4D°  -  4F 

36-36 

Sll 

Ni  11 

1582  135 

2 

3d*(*F)4p  -  3d‘(*F)5d 

*F"  4D 

36-36 

Sll 

Ni  II 

1582.373 

0 

3d*(*P)4p  -  3d*(,D)5  i 

4D°  -  7D 

36-36 

Sll 

Ni  II 

1582  689 

10 

Sll 

Ni  II 

1583  051 

17 

3d,4s»-3d’4s4p 

*G  v4F° 

36-36 

Sll 

Ni  11 

1583.398 

1 

3d*(JP)4p  -  3de(,P)6s 

4D° - *P 

36-36 

Sll 

Ni  II 

1583  436 

10 

3d74s*  -  3d74s4p 

4F  w*G” 

36-36 

SI! 

Ni  II 

1583  509 

15 

3d*(*P)4p  -  3d*(’P)6s 

4D°  -  4P 

36  -  >4 

Sll 

Ni  II 

1584.530 

10 

Si! 

Ni  II 

1 584  563 

16 

3d*(*P)4p  -  3d»(*P)6s 

4D°  -  4P 

36-36 

Sll 

Ni  II 

1585  117 

200 

3d74s>  3d74s4p 

*G  -  w*G° 

36  36 

Sll 

Ni  II 

1585.702 

4 

3d*(’F)4p  -  3d*(*F)5d 

»F° - 4D 

36-36 

Sll 

Ni  II 

1586.677 

4 

3d*(*F)4p  -  3d*(,F)6s 

4F° ■ 4F 

36-36 

Sll 

Ni  II 

1587  138 

3 

3d,4s* - 3d74s4p 

4F  -  x4F° 

36-36 

Sll 

Ni  II 

1537.207 

8 

3d74s» -3d74s4p 

4F  -  x^" 

36-36 

Sll 

Ni  II 

1587.443 

18 

3d*(,F)4p  -  3d*(*FiSs 

*G’  -  *F 

36-36 

Sll 

Ni  II 

1587  845 

35 

3d*(*P)4p  -  3d,(’P16s 

4D  -  4P 

Sll 

Ni  II 

1588  200 

10 

3d*i,F)4p  -  3d*(*F)5d 

*F° - *G 

36-36 

Sll 

Ni  51 

1588  369 

'5 

3d*(,P)4p  -  3d*(‘D)5d 

4D°  *F 

36-36 

Sll 

Ni  II 

1588  464 

10 

Sll 

Ni  II 

1588  715 

9 

3d*(’F)4p  -  3d*(’F)6s 

*G°  •  *F 

36  -36 

Sll 

Ni  II 

1588.798 

20 

3d,('D)4p  -  3d*;*F)5g 

JP° .  4p 

36-36 

Sll 

Ni  II 

1 589  061 

40 

Sll 

Ni  H 

1589  116 

80 

3d*(’P)4p  -  3d*(*P)5d 

»S°  -  »P 

36  -  36 

Sll 

Ni  II 

1589  246 

200 

3d74s*  -  3d74s4p 

K5  -  w’G' 

74  -  36 

Sll 

Ni  II 

1589  474 

5 

3d,4sI - 3d’4j4p 

4F  -  x4F° 

36-36 

Sll 

Ni  II 

1589.547 

1 

3d*(’P)4p  -  3d*i5P)5d 

4S°  -  *P 

36-36 

Sll 

Ni  II 

1589  644 

*>n 

3d,(,P)4p  -  3d,(’P16s 

4D° -  4P 

36-36 

Sll 

Ni  II 

1589  772 

80 

3d74s* - 3d’4s4p 

*F  -  w4D° 

36-36 

Sll 

Ni  11 

1 58^.903 

8 

3d*(5F)4p  -  3d°(*F)6s 

4F° - 4F 

36-36 

Sll 

Ni  II 

1590  422 

0 

3d*(3F)4p  -  3d*(sF)6s 

4F° - *F 

36-36 

Sll 

Ni  II 

1590.529 

10 

3d»(,P)4p  -  3d*(*F)7d 

-  4F  ? 

36-36 

Sll 

Ni  II 

1590  703 

1 

3d*(,P)4p  •  3d,(,P)6s 

4D°  -  4P 

36-36 

Sll 

Ni  11 

1591 .041 

50 

3d*(,F)4s  -  3d*(’G)4p 

«F  -  *F° 

36  -36 

Sll 

Ni  II 

159!  099 

16 

Sll 

Ni  II 

1591  350 

10 

Sll 
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Eko«at 

Wavelength 

Intensity 

Muhipkt 

Configuration 

Teim 

J-J 

Re  vrencee 

Ni  II 

1591 .415 

80 

3d74i*  -  3d*(*F)6f 

*G  -  4D* 

Sn 

Ni  II 

1591.732 

2 

3d*('F)4p  -  Sd'^FISd 

•F° - *G 

Hi-Hi 

Si  J 

Ni  II 

1592.080 

200 

3d74»*-3d'4s4p 

*G  -  w*F° 

Hi-Hi 

Sll 

Ni  II 

1592.144 

15 

3d*(*P)4p  -  3d*(,P)6» 

«n*  -  4P 

Hi-Hi 

Sll 

Ni  II 

1597.248 

25 

3d7  4s3  -  3d*(,F)6f 

*G  -4D" 

Hi  -Hi 

Sll 

Ni  II 

1592. >79 

50 

Sd^^d'CFW 

*G-4F* 

Hi-Hi 

Sll 

Ni  II 

1 592. '0 

15 

3d74»3 - 3d74»4p 

4F  -  w4D* 

Hi-Hi 

Sll 

Ni  II 

1592.162 

1 

3d,(,D)4p  -  3d,(lD)6s 

•D*  -  *D 

Hi-Hi 

Sll 

Ni  II 

1593.132 

1 

3d*(,D)4p  -  3d,(lD)6s 

•F°  -  *D 

Hi  -Hi 

Sll 

Ni  II 

1593.200 

15 

Sll 

Ni  II 

1593  522 

15 

Sll 

Ni  II 

1593  611 

150 

3d74t* - 3d’4s4p 

*G-w*F 

Hi  -6* 

Sll 

Ni  II 

1593  698 

40 

3d74s* - 3d74s4p 

4F  -t*D° 

Hi-Hi 

Sll 

Ni  II 

1594  019 

1 

3J*(3F)4p  -  3d3(*F)5d 

•F° - 4F 

Hi-Hi 

Sll 

Ni  II 

1 594  287 

6 

3d*(*F)4p  -  3d*(,F)5d 

•D°  -  4D 

Hi-Hi 

Sll 

Ni  II 

1594.346 

35 

Sll 

Ni  11 

1594.575 

! 

3d*(,PUp-3d*(,F)6d 

- *P 

Hi-Hi 

Sll 

Ni  !1 

1594  703 

12 

3d’ 4s*  -  3d74j4p 

^F-xKJ” 

Hi  -Hi 

Sll 

Ni  II 

1595.519 

i 

3d*(*F)4p  -  3d*(*F)6s 

4F°-4F 

Hi-Hi 

Sll 

Ni  11 

1595.608 

70 

3d,4j*  -  3d*(*D)4f 

*G  -  iH° 

Hi  -Hi 

Sll 

Ni  II 

1595.768 

70 

3d*('P)4p  -  3d*(*P)6s 

4D°  -  4P 

Hi  -  Hi 

Sli 

Ni  I! 

1595.919 

15 

3d*('P)4p  -  3d,(*P)5d 

*S“  -  4P 

Hi  -Hi 

Sli 

Ni  II 

1596.074 

60 

3d*(3P)4p  -  3d*(3I')7d 

4S° - *P  ? 

Hi- >4 

Sll 

Ni  II 

1 5%. 874 

1 

3d*('F)4p  -  3d*(,F,'5d 

•F‘ - *P 

Hi  -  Hi 

Sll 

Ni  11 

1597  031 

1 

3d4(3P)4p-3d3(3P)5d 

•S"  -  4P 

Hi  Hi 

Sll 

Ni  11 

1597.101 

25 

Sll 

Ni  II 

1597.484 

9 

3d*(,P)4p  -  3d*(3P)5d 

4S° - 4P 

Hi  -Hi 

Sll 

Ni  II 

1 597.886 

7 

3d*(3F)4p  -  3d*(*F)5d 

■I)"  -  4F 

Hi  -  Hi 

Sll 

Ni  II 

1 598.282 

40 

3d’4s*  -  3d’4s4p 

*P-v'D° 

•Hi  -  Hi 

Sll 

Ni  II 

1598.37! 

30 

3d*(3P)4p  -  3d*(*F)6g 

•D°  -  4D 

Hi  -Hi 

Si! 

Ni  II 

1598.860 

18 

Sll 

Ni  II 

1599  251 

40 

Sll 

Ni  11 

1599.282 

12 

3d74s3  -  3d’4s4p 

•F-x«G’ 

Hi  -Hi 

Sll 

Ni  II 

1 599  439 

1 

3d,(’F)4p  -  3d*(*F)5d 

3D°  -  4F 

Hi-Hi 

Sll 

Ni  11 

1599.549 

10 

Sd'CFMp-Sd'mhs 

4F° ■ 4F 

Hi -Hi 

Sll 

Ni  II 

1599  603 

75 

3d74s3  -  3d’4s4p 

*G  -  s4D° 

Hi  -  Hi 

Sll 

Ni  II 

1600.268 

10 

3d*(3F)4p-  3d*(3F)5d 

■D° - 4P 

Hi-Hi 

Sll 

Ni  11 

1600.565 

16 

Sll 

Ni  II 

1600  753 

3 

3d’(3F)4p  -  3d*(3P)4d 

4G°  -  4P  ? 

Hi-Hi 

Sll 

Ni  II 

1601  045 

16 

id'™-  ■  3d»(‘D)4f 

■O  Hi' 

Hi-Hi 

Sll 

Ni  II 

1601.240 

10 

3d74s*-3d74s4p 

4P-  t4D° 

Hi-Hi 

Sll 

Ni  II 

1601  288 

8 

3d*(3P)4p  -3d*(3P)5d 

•S° - 4F 

Hi-Hi 

Sll 

Ni  II 

1601.518 

1 

3d*(3F)4s  -  3d*(3P)4p 

4F  - 

Hi-Hi 

Sll 

Ni  II 

1601.742 

4 

3d*(3P)4p -  3d*(3P)5d 

4S°  -  4F 

Hi-Hi 

Sll 

Ni  II 

1601.928 

10 

3d*(3P)4p  -  3d'’(*P)5d 

4S“  -  4P 

Hi-Hi 

Sll 

Ni  II 

1602.209 

12 

3d74j*  -  3d,‘is4p 

*P  -  t4D° 

Hi-Hi 

Sll 

Ni  II 

1602.679 

1 

3d74s3  -  3d74i  4p 

*G  -  v4F° 

Hi  -  Hi 

Sll 

Ni  II 

1602.973 

20 

3d‘(sF)4s  -  3d*(3P)4p 

<F-4D° 

Hi-Hi 

Sll 

Ni  II 

1603.224 

1 

3d*(3F)4p  -  3d*(3P)4d 

*G°-4F 

Hi-Hi 

Sll 

Ni  II 

1603  410 

20 

3d*(3F)4s  -  3d*(:G)4p 

3F  -  'F' 

Hi  -  Hi 

Sll 

Ni  II 

1603  555 

25 

Sll 

Ni  11 

1603.728 

16 

3d74s»-3d»(JF)5f 

4P .  4D° 

Hi-Hi 

Sll 

Ni  II 

1603.917 

5 

3d74s* - 3d*(3F)5f 

4P-»D° 

Hi-Hi 

Sll 

Ni  11 

1604  394 

2 

3d74s* - 3d*(3F)5f 

4P .  4G° 

S  -  Hi 

Sll 

Ni  II 

1604.482 

18 

Sll 

Ni  II 

1604.570 

5 

3d*(,F)4p  -  3d3(3P)4d 

4D° - 4F 

Hi-Hi 

Sll 

Ni  11 

1604  696 

3 

3d74s*  -  3d*(3F)5f 

4P .  4D° 

Hi-Hi 

Sll 

Ni  II 

1605.027 

9 

3d74s»-3<;»(»F)5f 

4P-  4F° 

Hi-Hi 

Sll 

Ni  11 

1605  217 

4 

3d*(3P)4p  •  3d*('D)5d 

3D°  -  *P 

Hi-Hi 

Sll 

N  (I 

1605.744 

33 

3d7 4s* - 3d74s4p 

4F  - x4F° 

Hi-Hi 

Sll 

Ni  II 

1605  910 

60 

Sll 

Ni  II 

160*280 

1? 

3d*(‘D)4p  -  3d*(:lF15g 

3P° . 3p 

Hi-Hi 

Sll 

Ni  11 

16C6.469 

30 

Sll 

Ni  11 

1605.695 

8 

3d*(3F)4p  -  3d,(3F)6s 

4F° - 4F 

Hi  -  Hi 

Sll 

Ni  II 

160f ..729 

15 

1 

1  Sll 
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Element 

Wavelength 

Intensity 

Mulliplet 

Configuration 

Term 

J-J 

References 

Ni  II 

1606.902 

IS 

Sll 

Ni  II 

1607  849 

20 

Sll 

Ni  II 

1607.987 

3 

3d*(1D)4p  -  3d*(3F)5g 

3F°-4G 

Hi-Hi 

Sll 

Ni  II 

1608.134 

60 

3d74s3 - 3d74s4p 

4F  -  t2D“ 

Hi-Hi 

Sll 

Ni  II 

1608.177 

80 

3d*('G)4s  -  3d74s4p 

Hi  -  Hi 

Si. 

Ni  II 

1608  358 

30 

3d74s2-3d74s4p 

4P  -  t4D° 

Hi-Hi 

Sll 

Ni  II 

1608.442 

25 

3d74s3 - 3d74s4p 

4F  -  xHj” 

Hi-Hi 

Sll 

Ni  II 

!  308  708 

1 

3d,(,G)4p  -  3d*(3F)9s 

2F  -2F 

Hi-Hi 

Sll 

Ni  II 

1609  343 

1 

3d8(3F)4p  -  3d*(3P)4d 

4D°  -  4D 

Hi  -Hi 

Sll 

Ni  II 

1609.474 

12 

3d*(3P)4p  •  3d*(*D)5d 

2D°  -  2D 

Hi-Hi 

Sll 

Ni  II 

1610.102 

20 

3d74s2  *  3d74s4p 

4P  -  l4D° 

Hi-Hi 

Sll 

Ni  1! 

1610.532 

18 

3d*(3P)4p  -  3d*(3P)6s 

2D°  -  ip 

Hi-Hi 

Sll 

Ni  II 

1611.061 

8 

3d74s3  -  3d*(3F)5f 

4P  -  3D° 

Hi  -  Hi 

Sll 

Ni  II 

1611. 079 

6 

3d74s2-3d74s4p 

*G  -  v4F° 

Hi-Hi 

Sll 

Ni  11 

161 ?. 390 

25 

Sll 

Ni  11 

1611.92' 

2 

3d"(3P)4p  -  3d»(3F)8s 

iD°  -  4F  ? 

Hi  -Hi 

Sll 

Ni  II 

1612.1  J 

1 

3d"('D)4p-3d,(3F)6d 

2D“ - 2F 

Hi -'A 

Sll 

Ni  II 

1617.450 

20 

3d74s2  -  3d*(3F)5f 

4p  .  3p° 

Hi  Hi 

Sll 

Ni  11 

vzml 

2 

3d*(3F)4i5  -  3d*(3P)4d 

4F>°  -  4F 

V  -Hi 

Sll 

Ni  II 

>13  '*16 

60 

3d74s2 - 3d’4s4p 

*G  -  wKi° 

S  -Hi 

Sll 

Ni  II 

1613.820 

20 

3d74s2-3d74s4p 

4F  -  x4G° 

3i  -  Hi 

Sll 

Ni  II 

1i,13.949 

1 

3d*(3P)4p  -  3d*(3F)6g 

2D°  -  4D 

Hi  -  Hi 

Sll 

Ni  II 

1. 514  495 

10 

Sll 

Ni  II 

1614.824 

30 

Sll 

Ni  II 

*6*4.911 

90 

3d*(3F)4p  -  3ds(3F)6s 

eG».2F 

Hi  -  Hi 

Sll 

Ni  II 

1615.459 

120 

3d74s3 - 3d74s4p 

<p .  pd- 

Hi  -  Hi 

Sll 

Ni  II 

.  *,10.387 

15 

3d»(3P)4p-3d»(3P)6s 

2D°  -  2P 

Hi  -  Hi 

Sll 

Ni  II 

1616.456 

2 

3d,(’G)4p  -  3d8(3F)8d 

2F‘-4G  ? 

Hi  -  Hi 

Sll 

Ni  II 

1616.536 

25 

3d’4s3 - 3d’4s4p 

4P  t4D° 

Hi  -  Hi 

Sll 

Ni  II 

1616.917 

25 

3d74ss-3d74s4p 

4F  - x4F° 

Hi  -  Hi 

Sll 

Ni  II 

1618. "93 

2 

3d«(3P)4p-3d*(3P)6s 

2D'>  -  4P 

Hi-Hi 

Sll 

Ni  II 

1617  088 

50 

Sll 

Ni  II 

1617.144 

40 

3d,('G)4p  -  3d8(3F)8d 

2F° . <p  ? 

%  -  Hi 

Sll 

Ni  II 

1617  299 

40 

3d74s* - 3d74s4p 

4P  t4D° 

Hi-Hi 

Sll 

Ni  II 

1618.950 

20 

3d74s2 - 3d74s4p 

hh-wK; 

■Hi-Hi 

Sll 

Ni  II 

1019.193 

1 

3d74s2 - 3d8(3P)4f 

2p . 

Hi-Hi 

Sll 

Ni  11 

1619.395 

6 

3d74s2 - 3d'4s4p 

2G  v4F° 

Hi-Hi 

Sll 

Ni  II 

1619.607 

7 

3d74s2  -  3d*(3F)8f 

2F  -  4D°  ? 

Hi-Hi 

Sll 

Ni  11 

1619.857 

20 

Sll 

Ni  II 

I6'9.964 

6 

3d74s2  -  3d8(3F)6f 

2p  .  2p° 

Hi-Hi 

Sll 

Ni  II 

1620.331 

18 

3d8(’F)4p  -  3d8('G)5s 

4G°  -  2G 

Hi-Hi 

Sll 

Ni  II 

1670.428 

1 

3d’4s2  -  3d74s4p 

2G  -  w2F° 

7i  -  Hi 

Sll 

Ni  II 

1620.946 

1 

3d8(3P)4p-3d8(’D)5d 

2D°  -  2P 

Hi-Hi 

Sll 

Ni  il 

1621.460 

40 

3d8(’P)4p  -  3dp(3P)6s 

2D°  -  4P 

%  -Hi 

Sll 

Ni  II 

1621.880 

6 

3d8(3F)4p  -3d8i3F)6, 

4F”-4F 

Hi  -  Hi 

Sll 

Ni  II 

1621 .926 

18 

3dB(3F)4s  -  3d"(3P)4p 

‘  F  -  2D° 

Hi-Hi 

Sll 

Ni  II 

1622.106 

80 

Sll 

Ni  II 

1622.796 

20 

3d74s2-3d74s4p 

4F  -  t4D" 

Hi-Hi 

Sll 

Ni  II 

1622.981 

1 

3d8(3F)4p  -  3d8(‘D)4d 

4D°  2G 

Hi-Hi 

Si! 

Ni  II 

1624.084 

60 

3d’4s2  -  idB('D)4f 

2G  -  3H° 

Hi  -  Hi 

Sll 

Ni  11 

1624.172 

20 

3d74s2 -  3dB(3F)7p 

Hi  -  2G° 

Sll 

Ni  II 

1624.773 

16 

3d74s2-3d74s4p 

4F  -  x*G° 

Hi-Hi 

Sll 

Ni  II 

1625.233 

25 

Sll 

N;  II 

1625.288 

2 

3d8(3P)4p  -  3d8(‘D)5d 

2D'-2D 

Hi-Hi 

Sll 

Ni  11 

1626.161 

12 

Sll 

Ni  11 

1626.309 

20 

3d74s2 - 3d74s4p 

2P  -  w2P‘ 

Hi-Hi 

Sll 

Ni  II 

1626.320 

i  5 

3d74s2 - 3d8(3F)5f 

4P  -  4D°  ? 

Hi-Hi 

Sll 

Ni  11 

1626.366 

6 

3d8(3P)4p  -  3d8(3P)6s 

2D° - 2P 

Hi-Hi 

Sll 

Ni  II 

1626.961 

12 

3d74s2 - 3dB(3F)5f 

4P-2PJ 

Hi-Hi 

Sll 

Ni  11 

1627.396 

12 

3d8(3F)4s  -  3d8(3P)4p 

4F  -  4D° 

Hi-Hi 

Sll 

Ni  II 

1627.656 

4 

3d’4sa  -  3dB(3F)5f 

4P .  <p° 

Hi  -  Hi 

Sll 

Ni  II 

1628.126 

15 

3d8(3P)4p  -  3d»(3F)7s 

4P° . <p 

Hi-Hi 

Sll 

Ni  II 

1628.497 

10 

3d8(*F)4s  -  3d8('G)4p 

2p  .  2p° 

Hi-Hi 

Sll 

Ni  II 

1628.726 

15 

Sll 

Ni  II 

1628.810 

20 

3d74s2 -  3dB(3F)9p 

2H  -  4F° 

•Hi-Hi 

Sll 
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Ni  II 


Element 

Wivelenflb 

Inletnily 

Multiple! 

Configuration 

Term 

1-1 

References 

Ni  II 

1667.930 

4 

3d*(’P)4p  -  3d*(’P)6s 

iP- . «P 

Vi-Vi 

Sll 

Ni  II 

1668.122 

1 

3d*(*F)4p  -  3d’('D)4d 

«D“ . 

Vi-Vi 

Sll 

Ni  II 

1670.935 

7 

3d74j* - 3d*(’F)5f 

•G-’H 

Vi  ->Vi 

Sll 

Ni  II 

1671.514 

12 

3d74s2  -  3d’(2F)8p 

»H-2G' 

Vi-Vi 

Sll 

Ni  II 

1674.000 

10 

3d*(’F)4j  -  3d’('D)4p 

4F-’F* 

%  -Vi 

Sll 

Ni  II 

1676  317 

3 

3d*(’F)4p  -  3d*(’F)6j 

2D°  -  4F 

Vi -Vi 

Sll 

Ni  II 

1677.297 

i 

3d2(2P)4p-  3d*('D)5d 

2S° - 2D 

Vi  -Vi 

Sll 

Ni  II 

1678.447 

1 

3d*(’P)4p  -  3d*(*P)6j 

2S° - 2P 

Vi  -Vi 

Sll 

Ni  II 

1678.476 

% 

3d74s*-3d74s4p 

4F  -  y*G 

Vi-Vi 

Sll 

Ni  II 

1678  941 

• 

3d*<2P)4p-3d’(2P)5s 

4S" - 2P 

Vi-Vi 

Sll 

Ni  I! 

1679  068 

T 

3d1(’P)4p  -  3d*(’P)6s 

4S* - 4P 

Vi  -Vi 

Sll 

Ni  II 

1684.952 

70 

3d74s*  -  3d74s4p 

2H  -  v’G0 

■Vi-Vi 

Sll 

Ni  II 

1685  465 

8 

3d*(*P)4p  -  3d’(2P)6s 

2S° - 4P 

Vi  -Vi 

Sll 

Ni  II 

1685.96' 

9 

3d’(2P)4p  -  3d,(’P)Ss 

4S° - 4P 

Vi  -Vi 

Sll 

Ni  II 

1 690.SI  4 

12 

3d*(*P)4p  -  3d*(3P)6s 

4S°-4P 

Vi  -Vi 

Sll 

Ni  II 

1691  231 

II 

3d74s*-3d74s4p 

2D  -  v2D‘ 

Vi  -Vi 

Sll 

Ni  II 

1693.177 

10 

3d74s2  -  3d2('D)6p 

2D  -  2F° 

Vi  -  Vi 

Sll 

N,  II 

1694.384 

2 

3d74s2-3d2('D)4f 

2P  -  2D° 

Vi  -Vi 

Sll 

Ni  II 

1695.594 

8 

3d74s2  -  3d74s4p 

4F  -  y*G° 

Vi -Vi 

Sll 

Ni  II 

1698  400 

4 

3d74»2  -  3d2(2F)6f 

2H  -  2I° 

■Vi-1* 

Sll 

Ni  II 

1699.772 

2 

3d74j2  -  3d*(’P)4f 

2H  -  4G° 

■Vi-Vi 

Sll 

Ni  II 

1700.665 

i 

3d74s2-3d74s4p 

4F  -  y4F° 

Vi  -  Vi 

Sll 

Ni  II 

1701.504 

2 

3d2(*F)4p  -  3d'(’P)4d 

*D°  -  2F 

Vi  -Vi 

Sll 

Ni  II 

1702.150 

1 

3d74s2  -  3d*(3F)5f 

•G  -  4H° 

%  -  Vi 

Sll 

Ni  II 

1702.265 

7 

3d74s*-3d74s4p 

4F  -  y*G° 

Vi  -  Vi 

Sll 

Ni  I! 

1703.408 

25 

5 

3d*  -  3d*(’F)4p 

*2D  -  2D° 

Vi  -Vi 

Sll 

Ni  Ii 

1705  581 

11 

Sll 

Ni  II 

1706.170 

2 

3d74s2 - 3d*(*F)8p 

2H  -  *0° 

•Vi  -  “A 

Sll 

Ni  II 

1708  386 

25 

3d74s2  -  3d*(’F)8p 

2H  -  Hj" 

-Vi -Vi 

Sll 

Ni  II 

1709.598 

200 

4 

3d’-  3d’(*F)4p 

*«D-2F” 

Vi  -Vi 

Sil 

Ni  II 

1710.032 

3 

3d74s2  -  3d*(aF)5f 

*G  -  4H° 

Vi -'Vi 

Sll 

Ni  II 

1713.285 

2 

3d7 4s*  -  3d74s4p 

4F  -  y4F° 

Vi  -  Vi 

Sll 

Ni  II 

1717.700 

3 

3d74s2 - 3d*(*P)4f 

2H  -  4D° 

Vi  -  Vi 

Sll 

Ni  II 

1719.906 

5 

3d7  4s*  -  3d*(3P)4f 

2H  -  4G° 

Vi  -  Vi 

Sll 

Ni  II 

1721  092 

15 

3d74s»-3d74s4p 

4F  -  y'F° 

Vi -Vi 

Sll 

Ni  II 

1722.113 

« 

4 

3d74s*  -  3d,(’P)4f 

*D  -  ?F° 

Vi  -  Vi 

Sll 

Ni  II 

1722.646 

2 

3d’4s* - 3d74s4p 

2D  -  w*P° 

Vi -Vi 

Sll 

Ni  II 

1723.859 

20 

3d74s* - 3d74s4p 

2H  -  vHj° 

Vi  -  Vi 

SM 

Ni  II 

1723.957 

1 

3d*('G)4p-  3d’('D)5d 

2F° -  *G  ? 

Vi  -  Vi 

Sll 

Ni  II 

1726.324 

4 

3d74s2  -  3d74s4p 

2D  -  v2D° 

Vi  -Vi 

Sll 

Ni  II 

1728.022 

1 

3d74s2-3d»(‘F)6f 

2H  -  41° 

Vi  -■% 

Sll 

Ni  II 

1734.904 

8 

3d74s2  -  3d’4s4p 

4F  -  y4F° 

Vi -Vi 

Sll 

Ni  II 

1735.135 

5 

3d74s2  -  3d74s4p 

2D  -  w2D° 

Vi  -Vi 

Sll 

Ni  II 

P38.059 

3 

3d74s* - 3d74s4p 

4F  -  y4F° 

Vi  -Vi 

Sll 

Ni  II 

1738.311 

12 

3d74s,-3iiB('G)5p 

2G  -  "G° 

Vi  -Vi 

Sll 

Ni  II 

1738.549 

1 

3d74s* - 3d74s4p 

4F  - y4F° 

Vi  -  Vi 

Sll 

Ni  II 

1738.793 

4 

3d74s*  -  3d»(*F)6f 

2H  -  4I° 

■Vi-Hi 

Sll 

Ni  II 

1740.619 

30 

3d74s2  -  3d74s4p 

2D  -  w2D° 

Vi  -Vi 

Sll 

Ni  II 

1741.547 

1000 

5 

3d"  -  7U’('JF)4p 

g’D  -  2D° 

Vi-Vi 

Sll 

Ni  II 

1746.989 

1 

3d’(3F)4s  -  3d8(*P)4p 

«F  -  4P° 

■Vi  -  Vi 

Sll 

Ni  II 

1748.285 

500 

5 

3d’  -  3d"(3F)4p 

g2D  -  2D° 

Vi-Vi 

Sll 

Ni  II 

1751  911 

300 

4 

3d’  -  3d*(aF)4f 

g2D-’F° 

Vi-Vi 

Sll 

Ni  II 

1754.808 

50 

4 

3d»-3d’(*F)4l- 

g2D  -  2F° 

Vi-Vi 

Sll 

Ni  II 

1756  829 

2 

3d74s2  -  3d*(’F)6f 

JD  -  4F" 

Vi-Vi 

Sll 

Ni  II 

1763  097 

1 

3d74s’  -  3d74s4p 

2H  -  w*G° 

•Vi-Vi 

Sll 

Ni  II 

1769.940 

2 

3d74s"-3d’('G)5p 

*G  -  SH" 

Vi  -  •Vi 

Sll 

Ni  II 

1771.865 

4 

3d74s2  -  3d2(‘G)5p 

•G-’G” 

7i  -  Vi 

Sll 

Ni  II 

1772.197 

s 

3d74s2 - 3d74s4p 

2D  -  w‘P° 

Vi-Vi 

Sll 

Ni  II 

1773.949 

25 

3 

3d’-3d'(2F)4p 

K2D  -  *G° 

Vi-Vi 

Sll 

Ni  II 

1783.317 

1 

3d’-3d«(2F14p 

«2D - 4F° 

Vi-Vi 

Sll 

Ni  II 

1788.485 

100 

5 

3d’  -  3d,(2F)4p 

?2D  -  2D° 

Vi-Vi 

Sll 

Ni  II 

1789.640 

1 

3d74s‘-3d74s4p 

2D  - v4F° 

Vi-Vi 

Sll 

Ni  II 

1791.219 

1 

3d74s2  -  3d74s4p 

2D  -  w2D° 

Vi  Vi 

Sll 

Ni  II 

1804.473 

30 

2 

3d’-3d*{3F)4p 

#2D - 4F° 

Vi-Vi 

Sll 

Ni  II 

1808.330 

2 

3d8(2F)4p  3d’(*D)4d 

2D° -  2F 

Vi-Vi 

Sll 

538 


1812  065 
1820.916 
1825.068 
1832.144 

1832  566 

1833  403 
1837.744 
1837.985 
1842.889 

1852.522 

1852.875 
1860.689 
1860  796 
1864.558 
1865.637 

1866.499 

1870.460 

1875.069 

1876.180 

1876.418 

1877.838 
1878.103 
1881  155 
1883.170 
1885.525 

1886.043 
1893  600 
1895.082 
1896.147 
1900.025 

1900.865 
1900.921 
1907  612 
1908.326 
1912  146 

1918.37  P 

1920.582 

1927.707 

1929.063 

1937.661 

1938.579 
1939.56  P 
1939.901 
1943.060 
1943  744 


1953.407 

1954.709 

1965.357 

1980.010 

1980.699 

1993.570 

1993.906 

1995.723 


- jd'CDMp 

3d*  -  3d*(2F)4p 
3d’4j*  -  3d*(*F)5p 
3d*(2F)4s  -  3d*('D)4p 
3d*  -  3d*(2F)4p 

3d74s2-3d*(2F)5p 
3d’4j*  -  3d*(*F)5p 
W*('G)4p-3d*(2F)5g 
3d*  -  3d*(*F)4p 
3d*(*F)4p  -  3d*('D)4d 

3d*(*F)4s  -  3d*('D)4p 
3d,4j*-7d*(»F)7p 
3d*(*F)4j  -  3d*('D)4p 
3d,4s*-3d*;*F)5p 
3d74s2-3d*(2F)5p 

3d,4s»-3d*(*P)5p 
3d’4s*  -  3d*(*F)5p 
3d74s*  -  3d*(*F)5p 
3d74s* - 3d*(*P)5p 
3d74s*-3d*(*F)5p 

3;;‘  ■  3d*(*F)5p 

3d74j*-3d*(*F)5p 
3d*(*F)4s  -  3d*(‘D)4p 
3d74s*  3d*(3F)5p 
3d7 4s*  -  3d*(*F)5p 

3d*(*F)4s  -  3d*(*P)4p 
3d*(‘D)4s-3d*(‘G)4p 
3d74s*  -  3d*(*F)5p 
3d*  -  3d*(*F)4p 
3d74s*-3d*(*F)5p 

3d74s* -3d*(*F)5p 
3d*{‘D)4s  -  3d*(‘G)4p 
3d7  4s*  -  3d*(*F)5p 
3d74s2  -  3d*(*F)5p 
3d74s2-3d*(*F)5p 

3d*  -  3d*(5F)4p 
3d’4s* - 3d*(*F)5p 
3d74s*  -  3d’(*F)5p 
3d74sl  -  3d*(*F)5p 
3d74s2  -  3d*(’F)5p 

3d’(5F)4s  -3d*(’P)4p 
3d»-3d*(3F)4p 

3d74s2-3d»(’F)5p 

3d74s2-3d»(’F)5p 

3d*  -  3d’(2F)4p 
3d*('D)4s  -  3d*(*P)4p 
3d74s2-3d*('G)5p 
3d*{2P)4j-  3d«(‘G)4p 
3d*('D)4j  -  3d*(*P)4p 

3d*{‘D)4s  -  3d*(3P)4p 
3d*{’P)4p  -  3d*(aP)4d 
3d*(2P)4p-3d'(*P)4d 
3d*(‘D)4s  -  3d"(*P)4p 


Ni  III 


615  164 
[  615  554 
I  625  306 
'  625  682 
I  625  938 

626  548 
!  626  923 

627  341 
630.711 
635  406 

637  057 
637.535 
639  338 
641  689 
641  866 


642  611 
644  488 
1  644  948 

|  |  645  305 

1  j  645  632 

[  !  646.890 

>  |  647  3)9 

1  648  271 

649.006 
I  650.701 

6*2.652 

652.837 

653  496 

654  445 
654.768 

|  655.120 
656.431 
656  724 
657.304 
657.668 

657.998 

658.810 

660.079 

660.620 

661.061 

662.366 

663.568 

664.851 

666.477 

666.585 

667.783 
667.976 
668.195  I 
668.697 
669.458 

669.755 

670.440 

670.640 

671.065 

676.941 


682  947 
683.186 
683.455 
683.590 
683.918 


NICKEL  III  (Ni2t)  z  = 
Ground  State  Is*2s’2p«3s’3p«3d*  »F4 
_  onizatI°n  Potential  283  700  cm  i; 

’^!LlT5*i^p*^r==========^=7========== 

^^==fgs=ii====^==^ _  ^OMltUflUop 

3d*  •  3d’(b»D)4p 
3d*-3d7(b*D)4p 
|  3d*-3d’(b*D,4p 

I  I  3d;3d’(b>D)4p 

3d*  -  3d7(b’D)4p 

3d*  -  3d’(b,D>4p 
3d*-3d7(b*D>4p 
3d*  -  3d7(b3D)4n 
3d7(*F)4s  -  3d*4s,4OMp 
3d*  -  3d7(*F)4p 

id*  3d7<3F)4p 
3d*  ■  3d’(3F)4p 
3d*  •  3d7(b*D)4p 
3d*  -  3d7(*F;4pP 
3d*-3d7(»F)4p 

^•3d7(»Fl4p 
3d*  3d7(*F)4p 


Ni  III 


|*  -  3d7(*F)4p 

*  •  3d7(*F)4p 

*  -  3d7(7F)4p 
'W’WMp 
1  -  3d7(JF)4p 
1  ■  3d7flF)4p 
•3d«4s(«D)4p 

*  3d'4s(*D)4p 
■  3d7(*F)4p 


3d7(*F)4s  -  3d*4s(*D)4p 

'  3d64s(,l))4p 
^7[.f-3d64s(«I))4p 

•  S-3d‘4sC»)4 
3d  (  F)4s  -  3d,4s(,D)4n 
3d  (*F)4s  -  3d64s(,D)4p 


3d* 

3d* 

3d* 

3d* 

3d7(«F)4s 

3d7(*F)4s  - 
3d". 


3d’(<F)4s 
3d7(*F)4s 
3d7(*F)4s  ■ 
3d7("F)4s  - 
3d7(«F)4s  - 

3d7(4F)4s - 
3d7(«F)4s - 
3d7{"F)4s - 
3d7("F)4s - 
3d7("F)4s - 


3d7("F)4s 
3d7("F)4s 
3d7(*F)4s 
3d7("F)4s  • 
3d7("F)4s  ■ 

3d7(<F)4s  - 
3q7(*F‘4s  - 
Jd’^FMs  - 
3d7(<F)4s- 
3d7(*F)4s - 

3d7("F)4s  - ' 
3d:(4F)4s  -  : 
3d7(4F)4s-3 
3d7(4F)4s  -  3 


4s-3d»4s(«D)4p 
4s  -  3d64s("D)4p 
Is  -  3d64s(*D)4p 
Is  -  3d64s(*D)4p 
s  -  3d84s  (*D)4p 

s-3d»4s(*D)4p 
s-3d«4s(«D)4p 
s-  3d64s(4D)4p 
i-3d«4s("D)4p 
i-3d«4s(*D)4p 

-3d«4s("D)4p 

-3d®4s(«D)4p 

-  3de4s(6D)4p 

-  3d64s(4D)4p 

-  3d"4s(8D)4p 

■  3d64s(6D)4p 
3d64s(«D)4p 
3d«4s(«D)4p 
3d64s(»D)4p 


3d7(4F)4s  -  3d'4s(®D)4p 
3d6  -  3d7(2H)4p 


(26  electrons) 
35.17  eV 


a'D  -  w5P‘ 
a’D  -  w3p* 
a"P .  w>p‘ 
a"p.  wjp. 

aJP  -  u°P 

a*P .  vvjp» 
a*P .  w3p* 
a3P .  wap* 
a3F  -  u"F” 
*a*F  -  x'G* 

*a3F  -  w3F° 
*a3F  v3D“ 
a3P  -  u3D‘l 
*a3F  -  w3F” 
i-a3F  -  v3D 

*a3F  -  w3F' 
#a3F-yiD° 

,?a3F  -  v3D° 
j?a3F  -  v3D° 

J?a3F  -  v3U“ 
«a3F  -  w3F° 

4?a3F  •  y'l)° 

l?a3F  -  w3F' 
asF-  y"F° 

a*K  -  ysF“ 
g  a3F  ■  w3F° 

a*F  -  y»F° 

b3F-  u3F° 
a5F-  v5F° 
a5F-  y»F° 
b3F-  u3F° 
a5F-  y5F°  | 

a5F-  y3F°  I 

a*F-y»F°  I 

b3F  -  u3F° 
b3F  -  u3F° 
b3F  -  u3F° 

b3F-  t3D° 
a5F-  x5D° 
b3F-(3D° 
a5F-x3D° 
b3F  -  i3D°  j 

a5F  -  x5D‘ 

o3f-i3d°  i  : 

a5F  -  x5D°  ; 

b3F  -  i3d°  : 

a5F  -  x5D°  1  j 

a5F  -  x5D°  , 

a5F  -  xsD“  J 

a5F  -  x5D°  , 

a5F  -  x5Dc  i 


.I _ ^  I  References 


I  I  S9 
1-2  S9 

0-1  s» 

?  3-3  ,S» 

4-4  S» 


b3F  -  y5F° 
?a3F  -  y‘H° 


1- 0  S9 

2- 2  S9 
1-1  S9 

59 

4-3  S9 
„  S9 

?  4-5  S9 

,S9 


540 


Ni  Ill 


Ni  III 


Element 

Wavelength 

Intensity 

r-" 

Multiple! 

Configuration 

Term 

J-l 

References 

Ni  III 

689.210 

100 

S9 

Ni  HI 

70C.168 

200 

3d*  -  3d7(3F)4p 

a‘D  -  v3D” 

2-3 

S9 

Ni  III 

701  361 

1 

3d*  -  3d7'.2H)4p 

ga3F  -  y3H ' 

4-5 

S9 

Ni  III 

701  778 

100 

3d*  •  3d7(3F)4p 

a'D  -  y'D" 

2-2 

S9 

Ni  III 

705.991 

0 

3d*  •  3d7'3H)4p 

ja3F-y3H" 

3-4 

S9 

Ni  III 

707.754 

0 

3d*  -  3d’(3D)4p 

*a2F  -  x’P* 

2-2 

S9 

Ni  III 

708  853 

5 

3d*  -  3d7(*D)4p 

ga3F  -  z'D' 

3-2 

S9 

Ni  III 

709.027 

100 

S9 

Ni  III 

711.518 

20 

3d*  -  3d7(*D)4p 

*a3F  -  x3F* 

4-3 

S9 

N.  Ill 

711.772 

100 

3d*  -  3d7(*F)4p 

a3P  -  v3D° 

2-2 

S9 

Ni  III 

712.976 

100 

3d*  -  3d7(*F)4p 

a2P  -  v3D° 

1  -  1 

S9 

Ni  III 

713.332 

300 

3d*  -  3d7(*F)4p 

a2P  -  v3D° 

2-3 

S9 

Ni  III 

713.385 

300 

3d*  -  3d7(3F)4p 

a3P-  v2D 

1  -2 

S9 

Ni  III 

714.254 

100 

3d*  -  3d7(3F)4p 

a3P-  v3D° 

0-1 

S9 

Ni  III 

714.965 

I 

3d*  -  3d7(3F)4p 

a3P-y>D° 

2-2 

S9 

Ni  III 

/15  563 

100 

3d*  -  3d7(*P)4p 

*a2F  -  y3P/ 

3-2 

I>9 

Ni  III 

716.608 

20 

3d*  -  3d7(3F)4p 

a3P-  y'D” 

i  -2 

S9 

Ni  III 

716.708 

20 

3d*  -  3d7(3F)4p 

a2P  y'D” 

i  -  2 

S9 

Ni  III 

718.287 

10 

S9 

Ni  III 

718.480 

500b 

’d*  -  3d7(3D)4p 

*a2F  -  x3F” 

3-3 

S9 

Ni  III 

718.674 

100 

3d*-3d7(*P)4p 

pa2F  -  y3P” 

2-1 

S9 

Ni  III 

720.337 

15 

3d*  -  3d7(3D)4p 

ga3F  -  x3F° 

3-4 

S9 

Ni  III 

721 .259 

200 

3d*  -  3d7(3D)4p 

*a3F  -  x3F 

2-2 

S9 

Ni  III 

721.418 

100 

3d*  -  3d’(3P)4p 

ga3F  -  z'P” 

2-  i 

S9 

Ni  III 

722.094 

300 

12 

3d*-3d7(3D)4p 

j>a3F  -  w2D° 

4-3 

S9 

Ni  III 

724.471 

20 

3d*-3d’(3H)4p 

ga3F  -  xHj° 

4-4 

S9 

Ni  III 

725.196 

250 

12 

3d*  -  3d7(2D)*o 

ga2F  -  w3D” 

3-2 

S9 

Ni  III 

727.313 

15 

3d*  -  3d7(2H)4p 

ga3F  -  x*G” 

3-3 

S9 

Ni  III 

729.249 

100 

12 

3d*  -  3d7(2D)4p 

ga3F  -  w3D° 

3-3 

S9 

Ni  III 

729.820 

500 

3d‘-3d7(3H)4p 

ga3F  -  x*G° 

4-5 

S9 

Ni  III 

730.014 

50 

3d*-3d7(2D)i*p 

ga3F  -  w3D° 

2-2 

S9 

Ni  III 

730.109 

250 

11 

3d*-  3d7(3P)4p 

ga2F  -  x2D” 

4  3 

S9 

Ni  III 

731.481 

150 

3d*  -  3d7(2D)4p 

ga3F  -  w3D° 

2-1 

s* 

Ni  III 

731.696 

400 

3d*  -  3d7(7H)4p 

ga3F  -  x3G° 

3-4 

S9 

Ni  III 

732.158 

300 

3d*  -  3d7(3H)4p 

*a3F-x3G” 

2-3 

S9 

Ni  III 

733.807 

20 

3d7(*P)4s-3d*4s(‘D)4p 

b3P-  u3F°  ? 

1  -2 

S9 

Ni  III 

734.100 

5 

12 

3d*  -  3d'(2D)4p 

ga2F  -  w3D° 

2-3 

S9 

Ni  III 

737.419 

50h 

11 

3d*  -  3d'(3P>4p 

ga2F  -  x3D° 

3-3 

S9 

Ni  III 

738.258 

200 

11 

3d*  -  3d7(2P)4p 

*a3F  -  x3D° 

3-2 

S9 

Ni  III 

740.235 

100 

11 

3d*  -  3d7(2P)4p 

ga2F  -  x2D° 

2-1 

S9 

Ni  III 

740.620 

30 

3d*  -  3d7('G)4p 

ga’F-z'F” 

4-3 

S9 

Ni  III 

742.391 

3 

11 

3d*  -  3d7(3P)4p 

ga3F  -  x3D” 

2-3 

S*' 

Ni  III 

743.775 

2 

11 

3d*  -  3d7(2P)4p 

ga2F  -  x3D” 

7  2 

S9 

Ni  III 

74j.955 

100 

3d*  -  3d7(2G)4p 

ga2F  -  y3G° 

4-4 

S9 

Ni  III 

744.400 

5 

3d*  -  3d7(3G)4p 

ga3F  -  y3G° 

4-3 

S9 

Ni  III 

744.784 

100 

3i“  -  3d7(2F)4p 

a'G-x'G” 

4-4 

S9 

Ni  III 

745.058 

40 

3d*  -  3d7('-G)4p 

ga3F  -  z'H” 

4-5 

Sy 

Ni  III 

746  319 

50h 

3d*  -  3d7(*P)4p 

ga2F  -  z2P° 

3  2 

S9 

Ni  III 

747.015 

30 

3d"  -  3d7(2F)4p 

a'G  -  w’F” 

4-3 

S9 

Ni  III 

747.213 

20 

3d*  -  3d7(4P)4p 

ga2F  -  z3P' 

2-1 

S9 

Ni  III 

747.697 

3 

3d*  -  3d7(2F)4p 

a'G  -  v3D° 

4-3 

S9 

Ni  III 

747.989 

300 

9 

3d*  -  3d7(2G)4p 

ga3F  -  y3G° 

4-5 

S9 

Ni  III 

749.677 

200 

8 

3d*  -  3d7(4P)4p 

ga3F  -  z*P° 

4-3 

S9 

Ni  III 

750.053 

300 

3d*  -  3d7(2G)4p 

ga3F  -  z'G° 

4-4 

S9 

Ni  III 

750.983 

150 

4 

3d*  -  3d7(3G)4p 

ga3F  -  y3F° 

4-3 

S9 

Ni  III 

751.333 

150 

6 

3d*  -  3d7(*F)4p 

ga3F  -  y3D° 

4-3 

S9 

Ni  III 

751.573 

150 

9 

3d*  3d7(2G)4p 

ga’F  -  y3G° 

3-4 

S9 

Ni  III 

752,023 

200 

? 

3d*  -  3d7(2G)4p 

ga3F  -y3G° 

3-3 

S9 

Ni  III 

752  603 

100 

4 

3d*  -  3d7(3G)4p 

-  ydF° 

3-2 

S9 

Ni  III 

753  252 

30 

3d*  -  3d7(2G)4p 

ga3F-z'F° 

2-3 

S9 

Ni  III 

753.378 

lOh 

3d*  -  3d7(3F)4p 

a'G  -  w3F° 

4-4 

S9 

Ni  III 

756.687 

100 

5 

3d*  -  3d7(2G)4p 

ga3F  -  z3H° 

4-4 

S9 

Ni  III 

757.201 

50 

9 

3d*  -  3d7(2G)4p 

ga3F  -  y3C° 

2-3 

S9 

Ni  III 

757.397 

5 

3d*  -  3d7(*P)4p 

ga3F  -  z*P” 

3-3 

S9 

Ni  III 

757.795 

300 

4 

3d*  -  3d7(3G)4p 

ga2F  -  y3F° 

2  2 

S9 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fc  Co  Ni  Cr.  7n  Ga  Ge  As  Sc  Br  Kr 


Ni  111 


fclcmenl 

Wavelength 

InteQtiiy 

Mullsplcl 

Conflict  -.Lsor. 

Term 

J-J 

Refcrcocn 

Ni  III 

758  039 

150 

3d*  -  3d7(JD)4p 

a'D-y'P” 

2-1 

S9 

Ni  III 

758  733 

25C 

* 

3d*  -  3dVG)4p 

ga3P  -  y3F’ 

3-3 

S9 

Ni  III 

758  773 

250 

4 

3d*  -  3d  VG)4p 

*a3F  -  y3F* 

4-4 

S9 

Ni  ill 

759  098 

100 

6 

3d*  -  3d’(,P)4p 

«a3F-y3D 

3-3 

S9 

Ni  III 

760  02  i 

15 

6 

3d*  -  3d7(*P)4p 

*a3F  -  y3D  ? 

2-1 

S9 

Ni  III 

760  452 

10 

3d*  -  3d7('IG)4p 

*a3F  -  z3H 

4-5 

S9 

Ni  III 

760  684 

5 

6 

3d*-3dVP)4p 

ga’F  -  y3D  7 

3-2 

S9 

Ni  III 

762  951 

5 

3d*  -  3d'(*P)4p 

ga3F  -  z*P‘ 

2-1 

S9 

Ni  III 

•^64  014 

100 

3d*  -  3d7(*G)4p 

*a3F  -  y3F 

2-3 

S9 

Ni  III 

764.354 

50 

6 

3d*  -  3d7(*P)4p 

*a3F  -  y3D 

2-3 

S9 

Ni  III 

765  726 

50 

3d*-3d7!7l»4p 

a'D  -  x3P“ 

2-1 

S9 

Ni  Iii 

766  000 

'■ 

6 

3d*  -  3d,(<P)4p 

*a3F  -  y3D“ 

2-2 

S9 

Ni  III 

766  603 

100 

3d"  3d7(Hj)4p 

?a3F  -  y3F° 

3-4 

S9 

Ni  III 

767.400 

5 

3d*  -  3d7(*P)4p 

/?a3F  -  y3I) 

4-4 

S9 

Ni  III 

770  216 

400 

3d*-3d7<3D)4p 

a'D  -  y'F° 

2-3 

S9 

Ni  III 

772  040 

200 

3d*  -  3d7l3D)4p 

a'D  -  x3P° 

2-2 

S9 

N:  III 

773.464 

100 

3d*  -  3d7(3D)4p 

a’p.yip 

2-1 

S9 

Ni  III 

775.364 

5 

3d*  3dVI»4p 

a’p.yip 

1  - 1 

S9 

Ni  III 

776.884 

5 

3d*  -  3d7t3D)4p 

a3P  -  y'P‘ 

0-1 

S9 

Ni  III 

777  181 

100 

S9 

Ni  III 

778  806 

500 

3d*  -  3d7(3D)4p 

a'D-z'D0 

2-2 

S9 

Ni  III 

780  572 

30 

3d7(a3D)4s-3d*4s(*D)4p 

b'D  -u3F°  7 

2-2 

S9 

Ni  III 

781.486 

50 

3d*  -  3d7(7D)4p 

a3P  -  x3P 

2-1 

9Q 

Ni  IP 

783  419 

30 

3d’  -  3d7(3D)4p 

a3P  -  x3P" 

1  - 1 

S9 

Ni  III 

785 .020 

200d 

3d*  -  3d7(3P)4p 

a'D  -  y3P" 

2-1 

S9 

Ni  III 

786  145 

20 

3d*  -  3d’(3D)4p 

a3P  -  y'F° 

2-3 

S9 

Ni  III 

788  039 

300 

3d*  -  3d7(3D)4p 

a3P  -  x3I 

2-2 

S9 

Ni  III 

788.298 

200 

3d*-  3d7(3P)4p 

a'D-z'P" 

2-1 

S9 

Ni  III 

790  000 

20 

3d*  -  3d’(3D)4p 

a3P  -  x3P° 

1  -2 

S9 

Ni  III 

7*1  450 

20 

3d*  -  3d7(3D)4p 

a'D-x’F 

2-3 

S9 

Ni  III 

797.092 

30 

3d*  -  3d7(*D)4p 

a3P  -  z'D 

1-2 

S9 

Ni  III 

798  572 

2 

3d*  -  3d7(7D)4p 

a'D-w’D 

2-2 

S9 

Ni  III 

800.332 

100 

3d*  -  3d7(3D)4p 

a'D  -  w3D° 

2-1 

S9 

Ni  III 

801.145 

20 

3d*  -  3d7(’H)4p 

a'D-xTi1 

2-3 

S9 

N.  Ill 

801.591 

100 

3d*  -  3d’(3P)4p 

a3P  -  y3P° 

2-I 

S9 

Ni  III 

803.490 

20 

3d*-3d7(3D)4p 

a'D  - w3D° 

2-3 

S9 

Ni  III 

803.612 

3 

3d*  -  3d7(3P)4p 

a3P  -  V3P° 

1  - 1 

S9 

Ni  III 

805  007 

200 

3d*  -  3d7(3P)4p 

a3P  -  zT° 

2-1 

S9 

Ni  III 

805  263 

20 

3d’  -  3d’(3P)4-> 

a3P  -  y3P° 

0-1 

S9 

Ni  III 

807.055 

100 

3d*  -  3d7(5P)4p 

a3P  -  z.'P° 

1  -1 

S9 

Ni  III 

807.213 

30 

3d*  -  3d7(3I))4p 

a3P  -  x3F° 

2-3 

S9 

Ni  III 

808  711 

10 

3d*  -  3d7(3P)4p 

a3P  -  z’P° 

0-1 

S9 

Ni  III 

811.568 

500 

3d*  -  3d7(3H)4p 

a’G-y'H0 

4-5 

S9 

Ni  III 

813.426 

10 

3d*  -  3d7(3P;4p 

a'D  -  x3D ’ 

2-3 

S9 

Ni  III 

815.718 

5h 

3d’-3d7(3D)4p 

a3P  -  w3D° 

2-2 

S9 

Ni  III 

817.544 

5 

3d’-3d7(3D)4p 

a3p  .  W3D° 

2-1 

S9 

Ni  III 

817.833 

20 

3d*  -  3d7(3D)4p 

a3P  -  w3D° 

1  -2 

S9 

Ni  III 

818.389 

1 

3d*  -  3d7(3H)4p 

a3P  -  x3G° 

2-3 

S9 

Ni  III 

819,237 

10 

3d*  -  3d7(*P)4p 

a'D  -  z3P° 

2-1 

S9 

Ni  III 

819.665 

5 

3d’-3d7(3D)4p 

a3P  -  \v3D° 

1  -  1 

S9 

Ni  III 

820  851 

50 

3d*  -  3d7(*D)4p 

a3P  -  w3D° 

2-3 

S9 

Ni  III 

821.373 

15 

3d*  -  3d7 (3D )4p 

a3P  -  w3D° 

0- 1 

S9 

Ni  III 

824.292 

20 

3d’-3d7(*P)4p 

a'D  -  z3P° 

2-2 

S9 

Ni  III 

825  300 

lOh 

3d*  -  3d7(*P)4p 

a3P  -  z3P° 

1  -0 

S9 

Ni  III 

826  138 

500 

3d*  -  3d7(2H)4p 

a’G-y'f 

4-4 

S9 

Ni  III 

826.501 

200 

3d*  -  3d7(3C<)4p 

a'D-z’F 

2-3 

S9 

Ni  III 

828.109 

100 

3d*  -  3d7(*D)4p 

i'G-y‘F° 

4  -  3 

S9 

Ni  III 

828.491 

3 

3d’  -  3d7(3P)4p 

a3P  -  x3D° 

2-1 

S9 

Ni  III 

830  666 

10 

3d* - 3d7(3P)4p 

a3P  -  x3D° 

1  - 1 

S9 

Ni  III 

831.229 

100 

3d*  -  3d7(3P)4p 

a3P  -  x3D° 

2-3 

S9 

Ni  III 

831.487 

5 

3d7(*F)4s  -  3d7(b3D)4p 

a*F  -  w3P°  ? 

1  -  1 

S9 

Ni  III 

832.284 

5 

3d*  -  3d7(3P)4p 

a3P  -  x3D“ 

2-2 

S9 

Ni  III 

834.058 

20 

3d"  -  3d7(3H)4p 

a'G  -  y3H° 

4-4 

S9 

Ni  III 

837.025 

20 

3d’  -  3d7(’H)4p 

a'G  -  y3H° 

4-5 

S9 

Ni  II' 

837.266 

50 

3<i*  -  3d7(*P)4p 

a3P  -  z3P° 

2-  1 

S9 

542 


Ni  III 


Nt  III 


hkmcr.) 

Wasekof'.h 

Intensity 

Mulnpkt 

Confifuration 

Term 

J  J 

Reference* 

Ni  III 

839.478 

5 

3d*  -  3d’(4P)4p 

aJP .  zaP' 

1  -1 

S9 

Ni  III 

841  256 

20 

3d*  3d’(*P)4p 

a’P  -  z’P* 

0-1 

S9 

Ni  III 

841.825 

2 

3d*  -  3dTC*P)4p 

a'D  -  y3D° 

2-2 

S9 

Ni  III 

842  142 

500 

3 

3d*  -  3d7i4F)4p 

ga’F-z’D‘ 

4  3 

S9 

Ni  III 

842  546 

50 

3d*  -  3d7(4P)4p 

a3P  -  z’P“ 

2-2 

S9 

Ni  III 

844  787 

50 

3d*  -  3d’(*P)4p 

a3P  -  z’P° 

1  -2 

S9 

Ni  III 

844  859 

100 

3d* - 3d’(Hj)4p 

a3P  -  z'F 

2-3 

S9 

Ni  III 

845.242 

400 

3 

3d*  -  3d7(4F)4p 

ga’F-z’P 

3-2 

S9 

Ni  111 

847.433 

300 

3 

3d*  3d7(4F)4p 

ga3F  -  z’D‘ 

2-1 

Sv 

Ni  III 

849  810 

5 

3d*  -  3d7(’G)4p 

a3P-  yHT 

2-3 

S9 

Ni  III 

851  521 

15 

3d*-3d7(’D)4o 

a'G  -  x’F° 

4-3 

S9 

Ni  III 

851  788 

15 

3d*  -  3d7(4F)4p 

ga3F  •  z3D 

2-2 

S9 

Ni  III 

852.867 

lOh 

3d*  -  3d7(4F)4p 

ga’F  -  z’F° 

4-3 

S9 

Ni  III 

853  398 

5 

3d*  -  3d’(4P)4p 

a’P  -  y3D 

2-1 

S9 

Ni  III 

855.719 

2 

3d*  -  3d7(4P)4p 

a3P  -  y-O" 

i  -  1 

S9 

Ni  III 

855.922 

lOOd 

3d*  -  3d7(4P)4p 

a3P  z’P° 

2-2 

S9 

Ni  III 

856  506 

50 

2 

3d*  -  3d7(4F)4p 

ga’F  -  z3F° 

3-2 

S9 

Ni  Ill 

856  684 

50 

3d*  -  3d7(4P)4p 

a3P  -  z’P° 

2-3 

S9 

Ni  III 

857.087 

200 

1 

3d*  -  3d7(4F)4p 

>?a’F  -  zHJ" 

4  4 

S9 

Ni  III 

8<7  5X0 

50h 

3d*  -  3d’(4P)4p 

a3P  -  y’D° 

0-1 

S9 

Ni  III 

858.198 

20 

3d*  -  3d’(4P)4p 

a3P  -  z’P° 

1  -2 

S9 

Ni  III 

858  861 

20h 

3d*  -  3d7(4P)4p 

a3P  -  y3D° 

2-3 

S9 

Ni  III 

859.387 

20 

3d*  -  3d7(4P)4p 

a3P  -  z’P° 

1  - 1 

S9 

Ni  II! 

859.854 

50 

S9 

Ni  III 

860.238 

150 

3d*  -  3d7(4F)4p 

ga’F  -  zHJ" 

3-3 

S9 

Ni  III 

860.642 

300 

2 

3d*  3d7(4F)4p 

ga’F  -  z3F° 

4-4 

S9 

Ni  III 

860.905 

10 

3d*  -  3d7(4P)4p 

a3P  -  y’I)° 

2-2 

S9 

Ni  III 

862  882 

300 

i. 

3d*  -  3d’(4F)4p 

#a’F  -  z3F° 

3-3 

S9 

Ni  III 

863.217 

300 

2 

3d*  -  3d7(4F)4p 

£a’F  -  z’F° 

2-2 

S9 

Ni  III 

867.023 

50 

1 

3d*  -  3d7(4F)4p 

ga’F  -  zHT 

2-3 

S9 

Ni  III 

867.194 

100 

1 

3d*  -  3d7(4F)4p 

#a’F  -  z3G° 

3-4 

S9 

Ni  III 

867.508 

300 

1 

3d*  -  3d7(4F)4p 

#a’F  -  z’G0 

4-5 

S9 

Ni  III 

869.702 

200 

2 

3d*  -  3d7(4F)4p 

ga’F  -  z.’F° 

2-3 

S9 

Ni  III 

869.926 

10 

3d*-3d(7H)4p 

a'G  -z3r 

4-5 

S9 

Ni  III 

870.845 

200 

2 

3d*  -  3d7(4F)4p 

j-a’F  -  z3F 

3-4 

S9 

Ni  III 

875.641 

150 

3d*  -  3d7(4P)4p 

a’P  -  z3S° 

2  1 

S9 

Ni  III 

877.852  P 

3d*  -  3d7(’H)4p 

a'G  -x’G° 

4-5 

S9 

Ni  III 

878.078 

30 

3d*  -  3d7(4P)4p 

a’P  -  z3S° 

1  -  1 

S9 

Ni  III 

879.471 

50 

3d»-3d7(4F)4p 

ga3F  -  z*G° 

4-4 

S9 

Ni  III 

880.028 

20 

3d*  -  3d7(4P)4p 

a3P  -  z3S° 

C-  1 

S9 

Ni  III 

882.642 

20 

3d*  -  3d7(4P)4p 

a3P  ysD° 

2-1 

S9 

Ni  III 

883.849 

50 

3d*  -  3d7(4F)4p 

sa3F  z5G° 

4-5 

S9 

Ni  III 

885.103 

3 

3d*  -  3d7(4P)4p 

a’P  -  y’D” 

I  -  1 

S9 

Ni  III 

885.455 

2 

3d*  -  3d7(4F)4p 

ga’F  -  z*D° 

4-3 

S9 

Ni  III 

886.924 

10 

3d*  -  3d7(4r)4p 

ga’F  -  z5G° 

3-3 

S9 

Ni  III 

890.131 

5 

3d*  -  3d7(4F)4p 

ga’F  -  z*G° 

3-4 

S9 

Ni  III 

892.041 

3 

3d*  -  3d7(4F)4p 

ga’F  -  z*G° 

2-2 

S9 

Ni  Hi 

893  533 

50 

3d*  -  3d7(*G)4p 

a’G  -  z'F° 

4-3 

S9 

Ni  III 

900  008 

100 

3d*  -  3d7(’G)4p 

a'G  -  z'H° 

4-5 

S9 

Ni  III 

904.294 

50 

3d*  -  3d7(’G)4p 

a'G  -  y’G° 

4-5 

S9 

Ni  III 

968.100 

20 

13 

3d*  -  3d7(4F)4p 

a’P  -  z’I)° 

i-1 

S9 

Ni  III 

970.478 

50 

13 

3d*  -  3d7(4F)4p 

a’P  -  z’D° 

0-1 

S9 

Ni  III 

970  790 

20 

13 

3d*  -  3dTC*F)4p 

a’P  -  z*D° 

2-2 

S9 

Ni  III 

973  786 

300 

13 

3d*  -  3d7(4F’ 4p 

a’P  -  z’I)° 

I  -2 

S9 

Ni  III 

979.589 

400 

13 

3d*  -  3d7C*F)4p 

a’P  -  z’D” 

2-3 

S9 

Ni  III 

1305.344 

100 

3d7(4F)4s  -  3d7(4P)4p 

a*F  -  y»D° 

5-4 

S9 

Ni  ill 

1321.804 

10 

3d7(4F)4s  -  3d7(4P)4p 

a'F  -  ysD° 

4-4 

S9 

Ni  III 

1328.084 

75 

3  57(4F)4s  -  3d7(4F)4p 

a’F  -  ysD° 

4-3 

S9 

Ni  III 

1330.787 

2 

3d7(’F)4s-3d7(b5D)4p 

a*F  -  v3F°  ? 

3-3 

S9 

Ni  III 

1341.421 

10 

3d7(4l;)4s  -  3d7(4P)4p 

a*F  -  y*D° 

3-3 

S9 

Ni  III 

1342.148 

50 

3d7(4F)4s  -  3d7(4P)4p 

a’F  -  ysD° 

3-2 

S9 

Ni  III 

1 351 .256 

30 

3d7(4F)4s  -  3d7(4!’)4p 

a’F  -  y’D° 

2-1 

S9 

Ni  II' 

1352.052 

20 

3d7(4F)4s  -  3d7(4!i>>4p 

a’F  -  y’D° 

2-2 

S9 

Ni  III 

1353.512 

20 

.3dv(4F)4s  -  3d7(4P)4p 

a’F  -  y’D° 

I  -0 

S9 

Ni  III 

1357  802 

50 

?d7(4F)4s  -  3d7(4.P)4p 

a’F-y’D” 

1  - 1 

S9 

543 


Ni  III 


Ni  HI 


Element 

Wavek&gth 

Intensity 

Muluptel 

Confifuratioo 

Term 

J  -  J 

References 

Ni  III 

1470  642 

2 

3d7(4F)4p-3d7('F)4d 

zKJ-S 

6-5 

S9 

Ni  III 

1473.939 

5 

S9 

Ni  III 

1474  402 

5 

S9 

Hi  III 

1475.368 

15 

37 

3d7(4F)4p-3d7(4F)5s 

zHj*  -  e7F 

5-4 

S9 

Ni  III 

1475.662 

5 

S9 

N:  III 

1477.801 

10 

38 

3d7(4F)4p  -  3d7(4F)5s 

zJF*  -  e3F 

4-3 

S9 

Ni  III 

1478.252 

10 

3d7(4P)4s  -  3d7(3D)4p 

b'P-y'P* 

G-  1 

S9 

Ni  III 

1478.854 

10 

S9 

Ni  III 

1483  044 

10 

3d7(4F)4p  -  3d’(4F)4d 

z*G‘  -  3 

1-4 

S9 

Ni  III 

1484.268 

3 

3d7(4F)4p  -  3d’(4F)5s 

z*G°  -  e*F  .»  | 

3-4 

S9 

Ni  III 

1488.424 

3 

37 

3d’(4F)4p  -  3d7(4F)5s 

z  HJ*  -  e3F 

4-3 

S9 

Ni  III 

1491 .111 

1 

3d7(JG)4s-3d7(,H)4p 

a^-y’H0 

5-6 

SI 

Ni  ill 

1491.309 

2 

3d’(4F)4p  -  3d7(4F)4d 

z*G°-l 

5  ■, 

S9 

Ni  III 

1492  622 

30 

3d7(4F)4p  -  3d’(4F)4d 

z’-D°  -  2 

*■  ‘  i 

S9 

Ni  III 

1492.990 

30 

S9 

Ni  III 

1495.641 

20 

38 

3d7(4F)4p  -  3d’(4F)5a 

z3F° - e3F 

4-4 

S9 

Ni  III 

1498.338 

5 

S9 

Ni  III 

1501.311 

5 

38 

3d7(4F)4p  -  3d7(4F)5s 

z3F° - e'F 

3-3 

S9 

Ni  III 

1505.165 

5 

3d7(4F)4s  -  3d7(4P)4p 

b3F  -  y‘D°  ? 

2-2 

S9 

Ni  III 

1506.518 

1 

37 

3d7(4F)4p  -  3d7(4F)5s 

z^-e'F 

4-4 

S9 

Ni  III 

1512.046 

10 

3d7(4F)4p  -  3d7(4F)4d 

z3F‘  -  7 

4-5 

S9 

Ni  III 

1526.305 

5 

3d7(4F)4p  -  3d7(4F)4d 

zXT -  8  ? 

3-4 

S9 

Ni  III 

1536.246 

5 

S9 

Ni  III 

1540.759 

50 

3d7(*G)4«  -  3d7(*H)4p 

b’G  -  y’G” 

4-4 

S9 

Ni  ill 

1547.641 

20 

3d7(sG)4s  -  3d7(7D)4p 

b»G  -  y*F* 

4-3 

S9 

Ni  III 

1552.365 

10 

3d7(4P)4s  -  3d7(3D)4p 

b3P-  x3P° 

2-2 

S9 

Ni  III 

1555.598 

2 

3d7(4P)4s  3d’(4P;4p 

a5P  -  z3P° 

3-2 

S9 

Ni  III 

1568.569 

5 

3d7(*G)4s  ■3d,(*H)4p 

b'G  -  ;'H” 

4-4 

S9 

Ni  III 

1579.999 

15 

3d7(4P)4s  -  3d7(*D)4p 

b3P  -  z'D' 

2-2 

S9 

Ni  III 

1586.909 

1 

3d7(*G)4s  -  3d7(3D)4p 

a*G  w!Dc 

3-2 

S9 

Ni  III 

1589.625 

2 

3d7(*G)4s  -  3d7(*H)4p 

a3G  -  xHi" 

5-4 

S9 

Ni  III 

1597.077 

3 

3d7(Ki)4s  -  3d7(3H)4p 

aHixHi” 

3-3 

S9 

Ni  III 

1597  899 

3 

3d7(4P)4s  -  3d7(3P)4p 

b3P-z’P’ 

0-1 

S9 

Ni  III 

1598.073 

15 

S9 

Ni  III 

1600.294 

10 

3d7(4F)4s  -  3d’(4F)4p 

a5F  -  zK-° 

5-4 

So 

Ni  III 

1602.505 

15 

3d7(4P)4s-3d7{3P)4p 

b3P  -  z’P“ 

1  -  1 

S9 

Ni  III 

1604.537 

300 

3d7(4P)4s  -  3d7(4P)4p 

a*P  z5P° 

3-3 

S9 

Ni  III 

1609.876 

100 

3d7(4P)4s  -  ~d7(4F)4p 

a5P  -  z5P° 

2-2 

S9 

Ni  III 

1610.534 

20 

3d7(4P)4s  -  3d7(*G)4p 

a5P  -  y3F“ 

3-3 

S9 

Ni  III 

1612.165 

30 

3d7(4P)4s  -  3d’(4P)4p 

a5P  -  y3D° 

3-3 

S9 

Ni  III 

1612.474 

10 

17 

3d7(4F)4s  -  3d7(4F)4p 

a5F  zHJ” 

4-4 

S9 

Ni  III 

1612.730 

30 

3d7(4P)4s  -  3d7(4P)4p 

a5P  -  z5P” 

2-3 

S9 

Ni  III 

1612.966 

1 

3d7(4P)4s  -  3d7(4P)4p 

a5P  -  y3D° 

1  -  1 

S9 

Ni  III 

1615.597 

2 

3d7(K3)4s  3d7(3H)4p 

aHi  -  xHT 

5-5 

S9 

Ni  III 

1618.127 

15 

S9 

Ni  III 

1618  801 

20 

3d7(4P)4s  -  3d7(*G)4p 

a5P  -  y3l:” 

2-3 

S9 

Ni  III 

1619.414 

20 

3d7(4P)4s  -  3d7(4P)4p 

a5P  -  y”D° 

3-2 

S9 

Ni  III 

1619  642 

30 

3d7(’P)4s-3d7(7P)4p 

b3P  -  z’P° 

2-1 

S9 

Ni  III 

1620.443 

100 

3d’(4P)4s  •  3d7(4P)4p 

a5P  -  y3I)° 

2-3 

S9 

Ni  III 

1621.830 

50 

\ 

3d7(4P)4s  -  3d7(4P)4p 

asP  -  ;.5P° 

1-2 

S9 

Ni  III 

1621.942 

i 

50 

17 

3d7(4F)4s  -  3d7(4F)4p 

asF  -  z3G” 

2-3 

S9 

Ni  III 

1623.622 

35 

3d7(7D)4s-3d7(JD)4p 

a3D  -  x3P° 

2-1 

S9 

Ni  ill 

1624.220 

20 

17 

3d7('F)4s  •  3d7(4F)4p 

a5F  -  zHJ" 

5-5 

S9 

Ni  III 

1626.096 

100 

3d7(4P)4s  -  3d7(4P)4p 

asP  -  /sr 

1  1 

S9 

Ni  III 

1627.751 

3 

3d7(4P)4s  -  3d7(4P)4p 

afP  -  ysI)° 

2-2 

S9 

Ni  III 

1629.000 

25 

3d'(a3D)4s-3d7(3D)4p 

a»D  x3P“ 

3-2 

S9 

Ni  III 

1630.120 

3 

3d7(*P)4s  -  3d7(*D)1p 

a’P  -  y'P° 

1  - 1 

S9 

Ni  III 

1630.602 

5 

3d7(3H)4s-3d7(3II)4p 

a3H-y'G' 

4-4 

S9 

Ni  III 

1631.479 

2 

Jd7(»G)4s-3d7(3t>)4p 

b’G - x3F° 

4-3 

S9 

Ni  III 

1631.754 

2 

3d7(*P)4s  -  3d7(*D)4p 

c3P  -  x3P” 

1-2 

S9 

Ni  III 

1632  166 

100 

17 

3d7(4F)4s  -  3d7(4F)4p 

asF  -  z^” 

3-4 

S9 

Ni  III 

1639  996 

25 

3d7(4P)4s  -  3d7('  P)4p 

a5P  -  y*D” 

1  -2 

S9 

Ni  III 

1 644 .466 

1 

3d7(,H)4s  •  3d7(3H)4p 

a3H  -  v*H” 

5-4 

S9 

Ni  III 

1649.771 

100 

17 

3d7(4F)4s  -  3d7(4F)4p 

asF  ■  zKj° 

4-5 

S9 

Ni  III 

1652.866 

300 

3d,(,H)4s  -  3d7(3H)4p 

a3H  -  y3H° 

6-6 

S9 

545 


Ni  III 


Ni  III 


Element 

Wavelength 

Inienut) 

Mulltplel 

Configuration 

Term 

J  -  J  ! 

References 

Ni  HI 

1653.1  19 

200 

3d’(2H)4i  -  3d’(2H)4p 

a'H  -  y’H° 

5-5 

S9 

Ni  III 

1656  126 

250 

3d7(2H)4i-3d7(2H)4p 

a2H  •  y*H 

5  5 

S9 

Ni  III 

1659  <38 

10 

3-7<a2D)4s-3d7(2D)4p 

a2D  -  z‘D 

3-2 

S9 

Ni  III 

1661  786 

200 

3d,(,H)4s  -  3d’(’H)4p 

a2H  •  y’H* 

4  4 

S9 

Ni  III 

1662  311 

1 

3d’<2P)4s  •  3d7(2D)4p 

c*P  *  z3Du 

1  ■  2 

S9 

Ni  III 

1665  859 

20 

S9 

Ni  III 

1666  102 

20 

3d7(2P)4»  ■  3d7(2D)4p 

a’P  -  x’P 

1  - 1 

S9 

Ni  III 

1666  828 

20b 

3d,(,H)4i  -  3d,(’H)4p 

a2H  -  y2H° 

5-6 

S9 

Ni  111 

1672  213 

50 

S9 

Ni  III 

1673  659 

10 

3d,(*H)4i-3d’(,H)4p 

a2H  -  y2H 

4-5 

S9 

Ni  III 

1676  054 

1 

3d7(4P)4j-  3d7(4P)4p 

b2P  -  z’P” 

1  -0 

S9 

Ni  III 

1680  532 

10 

S9 

Ni  III 

1682  029 

10 

16 

3d7(4F)4s-  3d’(,K)4p 

a’F  -  zHi 

4-3 

S9 

Ni  III 

1682  443 

1 

16 

3d’(4F)4s-  3d’(4F)4p 

a5F  -  z*G° 

5-5 

S9 

Ni  III 

1683.471 

2 

! 

3d“(’0)4s-3d7(20)4p 

aJD  -  z’D‘ 

2-2 

S9 

Ni  III 

1683.688 

30 

3d7(*F)4'  -  3d7(2F)4p 

c*F  v2D° 

21 

S9 

Ni  Hi 

1684  515 

1 

S9 

Ni  III 

1685  08< 

5 

3d7(4P)4s-  3d7l2D)4p 

b2P  w2D 

2-3 

S9 

Ni  III 

1685  977 

5 

3d7(2F)4s  -  3d7(’F)4p 

c2F  •  v2D 

2-2 

S9 

Ni  III 

1686  216 

75 

3d7(a2D)4s  -  3d’(*D)4p 

b’D-y’P” 

2-1 

S9 

Ni  III 

1687  897 

400 

25 

3d7(4P)4s  -  3d7(4P)4p 

a5P  y*D° 

3-4 

S9 

Ni  111 

1689  121 

5 

S9 

Ni  III 

1690  372 

20 

3d7(’F)4i  -  3d7(’F)4p 

c3F  -  v3D° 

3-2 

S9 

Ni  III 

1690  634 

5 

S9 

Ni  III 

1690  974 

15 

3d7(’F)4s  •  3d7(’F‘)4p 

c*F  -  x‘G° 

4-4 

S9 

Ni  III 

1692  219 

3h 

3d7(tG)4s-  3d7<2G)4p 

a’G-z'H" 

5-5 

S9 

Ni  II! 

1692  514 

1000 

16 

3d7(4F)4s  ■  3d7(4F)4p 

a5F  -  zKi 

5-6 

S9 

Ni  III 

1693  559 

3 

16 

3o7(4F)4s  -  3d7(4F)4p 

a5F  •  z5G 

4-4 

S9 

Ni  III 

1694  307 

5 

3d7(4P)4s  ■  3d’(4P)4p 

a5P  -  z*S 

1  1 

S9 

Ni  III 

1694  582 

2 

3d,(,F)4s  -  3d7<*F)4p 

c’F 

2-3 

S9 

Ni  III 

1695  599 

30 

3d7(*F)4s  -  3d7(2F)4p 

c2F  -  w*F 

3-3 

S9 

Ni  III 

1695  910 

5 

16 

3d7(4F'i4s  ■  3d7l4F)4p 

a5F  -  zHi 

3-2 

S9 

Ni  III 

1696  195 

5 

3d7(*P)4s  -  3d7(,D)4p 

a'P  -  x2P 

1-2 

S9 

Ni  III 

1698  1  76 

SO 

25 

3d7(4i’)4s  -  3d7(4P)4p 

a5P  -  y1!) 

3-3 

S9 

Ni  III 

1698.381 

5 

3d7l4P)4s-3d7(*P)4p 

b3P  -  x=n  ? 

1  1 

S9 

Ni  III 

1699  024 

10 

3d7(’F)4s  •  3d7(2F)4p 

c’F  -  v’D" 

3-3 

S9 

Ni  III 

1 699  349 

8 

3d'(4P)4s  •  3d7(4P)4p 

a’P-y»IJ" 

3-2 

S9 

Ni  III 

1701  081 

10 

3d7(2G)4s  -  3d7(2G)4p 

a3(.  7 1  F° 

3  -3 

S9 

Ni  III 

1701  599 

60 

30 

3d7(2G)4s  -  3d7(2G)4p 

d-*(i  -  y*(i 

4-4 

S9 

Ni  III 

1702  591 

10 

3d’(2F)4s  ■  3d'(’F)4p 

c’F  w’F 

4  -  3 

S9 

Ni  III 

1703  467 

50 

<6 

3d’(4F)4s  ■  3d7(4F)4p 

a1F - 75G 

3  -  3 

S9 

Ni  III 

1703  925 

5 

3d7<2G)4s  -  3d7i’G)4r 

a’G  -  y3(i 

4  -  3 

S9 

Ni  III 

1704.128 

10 

3d’(,F)4s  -  3d7!2!  l4p 

c’F-y'D  ? 

2-2 

P.9 

Ni  111 

1704.641 

60 

S9 

Ni  III 

1706  041 

10 

3d7(2F)4>  •  3d7 ( 2 F >4p 

c’F-v’D' 

4  -  3 

S9 

Ni  III 

1706  246 

15 

3d'(2P)4s-3d7l2P)4p 

c’P  -  7. 1  P° 

1  -  1 

S9 

Ni  111 

1 707  242 

10 

25 

3d7(4P)4s  -  3d7(4P)4p 

a’P-y’l) 

2  - 1 

!>9 

Ni  III 

1707  346 

200 

25 

3d7(‘P)4s  •  3d • (4P>4p 

a’PyM) 

2  3 

S9 

Ni  III 

1707  426 

200 

30 

3d7<*Ci)4s  ■  3d7(2(i)4p 

a3(i  -  y3Ci 

5-5 

S9 

Ni  III 

1708  552 

50 

25 

3d’(4P)4s  ■  3d7(4P)4p 

a’P-y’l) 

2-2 

S9 

Ni  III 

1709  901 

800 

16 

3d7(4F)4s  -  3d7(4F)4p 

a’F  •  7*0° 

4-5 

S9 

Ni  111 

1711.779 

10 

16 

3d7(4F)4s-  3d7(4F)4p 

a5F‘  -  z5G 

2-2 

S9 

Ni  III 

1712.893 

5 

3d7f,l))4s-  3d7(2P)4p 

a’D-y’P' 

2  1 

S9 

Ni  III 

1713  864 

10 

3d’(4P)4s  ■  3d7(4P)4p 

a5P  y5D 

1  -0 

S9 

Ni  111 

1714  698 

100 

3d’(2ll)4s  ■  3d7(2ll)4p 

a'H  •  y'G 

5-4 

S9 

Ni  III 

1715  303 

650 

16 

3d7 (4F) 4s  •  3d7(4F)4p 

a’F  -  z*G° 

3-4 

S9 

Ni  III 

1715.931 

100 

15 

3d’(4F)4s  -  3d7(*F)4p 

a’F  -  z’O 

4-3 

S9 

Ni  III 

1716  886 

75 

15 

3d’(4F)4s  -  3d7(4F)4p 

a’F  -  z’O 

3-2 

S9 

Ni  III 

1718  184 

10 

3d’(2G)4s  ■  3d7(*Ci)4p 

a’G-z'G 

5-4 

S9 

Ni  III 

1718  365 

150 

15 

3d2(4F)4s-3d7(*F)4p 

a’F  -  z’O 

5-4 

S9 

Ni  III 

1718  873 

20 

30 

3d7(*G)45  •  3d7(26i)4p 

a7G  -  y’G3 

3  •  4 

S9 

Ni  111 

1719  008 

20 

3d7(*P)-;s  -  3d7(*P>4p 

c’Pz'P" 

0-1 

S9 

Ni  III 

1719  458 

500 

16 

3d7(4F)4i  •  3d7(4F)4p 

a’F  -  zHj” 

2-3 

S9 

Ni  III 

1719  892 

50 

15 

3d’(4F)4s  •  3d7l4F)4p 

a’F  -  z’D 

2-  1 

S9 

Ni  Hi 

1720.708 

20 

25 

3d’(4P)4s  -  3d7(4P)4p 

a’P  -  y’0° 

1  1 

S9 

546 


Ni  111 


Ni  III 


Element 

Wavelength 

lnleniit) 

Multiple* 

Conf  ig  ui  alton 

Term 

J  J 

References 

Ni  III 

1721  256 

200 

30 

3d,(*G)4s  •  3d’(Ki)4p 

»Hj ■  >  Xj 

3-3 

I 

S9 

Ni  III 

1 721 .7*59 

0 

3d,(1D)4s  •  3d’(’P)4p 

a2D  •  y2P 

2-2 

s- 

Ni  III 

1 722  038 

15 

3d7(4P)4s  •  3d,(‘P)4p 

a»P-y2D 

1  2 

S9 

Ni  III 

1722.283 

400 

16 

3d7(4F)4s  •  3d7(4F)4p 

a»F  z*G 

i  •  2 

S9 

Ni  III 

1722  790 

20 

30 

3d742G)4s  •  3d,<Itj)4p 

aXj  yHj 

4  ■  5 

S9 

\i  III 

1723.793 

150 

3d’(a,D)4s  -  3d7l2D)4p 

a2 1)  x2F 

3-4 

S9 

Ni  III 

1724  291 

n 

28 

3d,(*GI4s  •  3d7(»G|4p 

aXi  •  y2F‘ 

3-2 

S9 

Ni  III 

1724  523 

50 

1  5 

id7(4F)4$  -  3d7(4F)4p 

a2F  •  z2D 

1  0 

S9 

Si  III 

172"  640 

20 

»d7f2D)4i-  3d7(2D)4p 

a2D  •  x2F‘ 

2-2 

S9 

Ni  III 

1 728  738 

20 

3dVF)4s  •  3d7(2F)4p 

c2F  •  w2F' 

3  4 

S9 

Ni  III 

1729  219 

2 

3dVP)4s  -  3d2f2I»4p 

a!P  •  zM) 

1  -2 

S9 

Ni  III 

1729  384 

26 

3d'(4P)4s-  3d7(2P)4p 

b3?-x2I)  -1 

2-3 

S9 

Ni  III 

1730  255 

10 

3u'7(4P)4s  •  3d7(4P)4p 

h2P  -  z2P 

0-  1 

S9 

Ni  III 

1730  4  8  3 

75 

1  5 

3d7(4F)4s  -  3d7(4F)4p 

a2F  zM) 

;  -1 

S9 

Ni  III 

1731  733 

-> 

3d7(Xi)4s  •  3d’(*Pl4p 

aXi  z5P 

4-3 

S9 

Ni  III 

1733  129 

250 

15 

3d7(4F)4s  -  3d7(4F)4p 

a5F  -  z3D’ 

2-2 

S9 

Ni  III 

1733  762 

50 

3d7<XJ)4s  -  Sd’fXiMp 

aX. -z'O. 

4-4 

S9 

Ni  III 

1735  628 

2 

3d7(4P)4s  •  3d’(4P)4p 

b3P  -  z2P 

l  • : 

S9 

Ni  III 

1735  713 

5 

j 

S9 

Ni  III 

1736  011 

50 

3d7l*F)4s-  3d7(*FMp 

c2F  -  w2F“ 

4-4 

S9 

Ni  III 

1736  051 

50 

3d’(2F)4s  -  3d7i*F)4p 

i3F-  w3F" 

2-2 

S9 

Ni  HI 

1738  2  5  2 

500 

15 

3d7(4F)4s  -  3d7(4F)4p 

a*F-,*D 

3.3 

S9 

Ni  III 

17*"  785 

300 

28 

3d7<XJl4s  -  3d7(Xi)4p 

aXi  -  y2F’ 

4  -  3 

S9 

Ni  III 

1740.671 

15 

3d'(Hj)4s  ■  3d’(4P)4p 

a  Hi  -  y3I) 

43 

S9 

Ni  III 

I74\718 

10 

j 

3d7(2F)4s  -  3d7(2F)4p 

c*F  -  w2F 

3.2 

S9 

Ni  III 

'.740  944 

30 

3d7(2H  14s  -  3dVKi4p 

a3U  -11 

S  .  #8 

so 

Ni  III 

1741  963 

300 

21 

3d’<4F)4s  •  3d7(4F)4p 

W  /2D 

4-3 

S9 

N.  Ill 

1743  90  3 

1 

15 

3d’(4F)4s  ■  3d7(4F)4p 

a5F-,X> 

1  -2 

S9 

Ni  III 

1747  01 ; 

550 

15 

3d7(4F)4>  -  3d7f4Fl4p 

asl  z5l) 

4-4 

S9 

Ni  III 

1747.680 

50 

3d7(a3l))4s  -  3d7(5|))4p 

b'l)  -  y 1 F 

2-3 

S') 

Ni  III 

1 749  207 

1 

3d’(2H)ff.  •  3d7l2Hl4p 

a1 1 1  -  v’H 

5-4 

S9 

Ni  111 

1752  427 

500 

21 

3d7(4Fl4s  -  3d7(4F*4p 

h3F  z3l) 

3  2 

S9 

Ni  lit 

1755  01 1 

400 

3d7(2H|4s  -  3d7(2H)4p 

a3II  /3I 

6-7 

S9 

Ni  III 

1753  150 

\ 

5d7lb2l))4%  -  3d7(h2l))4p 

b3n  -  v-7P 

2-3 

S9 

Ni  III 

1  753.377 

10 

29 

3d7(Xi)4%  -  3d7(2<;i4p 

a5(i  -  /2H 

5 . 4 

S9 

Ni  III 

1  757 

1 

5d7(4P)4%  -  3d7(4P)4p 

b3I>  -  z2P 

2-1 

S9 

N,  111 

1756.151 

1 

3d,(2l’)4s  -  3d7(  iO|4p 

CJP-5V»I) 

2  ■  3 

S9 

Ni  III 

1756.801 

2 

3d7(*(i)4s  -  3d7(2(i)4p 

aXi  y’F 

3-3 

S9 

Ni  III 

1757.034 

25 

3d7(a2I»4s-  3d7l2l))4p 

b'l)  -  x2I’ 

2-2 

S9 

Ni  III 

1758  468 

if) 

5d7<4P)4%  ■  3d7.4P)4p 

b3F  z3P 

1  2 

S9 

Ni  III 

1760.260 

20 

)d7(2P)4%  ■  3d7(-P)4p 

a'P  v3P 

1  1 

S9 

Ni  III 

1 760  560 

150 

21 

3d7f4F)4s  •  3d7('F)4p 

b’l  /3I) 

21 

S9 

Ni  III 

1762  394 

7.0 

7  1T<*H )4',  -  3d7(2II)4p 

.i'll  >3II 

5-5 

S9 

Ni  III 

1763  607 

20 

’a  (2P)4s  7d7l2I)|4p 

c3l>  - w3l) 

1  1 

S9 

Ni  '!i 

1 744.688 

800 

14 

5d7l4Fl4s  -  IdVI  >4p 

aM  -  z5I- 

5-4 

S9 

Ni  III 

1765  229 

3d'(bH))4s  -  3d7(b2n)4p 

b3l)  -  v3F 

3-3 

S9 

Ni  III 

1767.938 

500 

14 

5d7(4F)4s-3d7(4Fi4p 

aJl  zsF 

4  -  3 

S9 

Ni  II! 

1769  64’ 

100C 

U 

>d7(4F)4s  -  3d7|4l  )4p 

asI  - zsF 

5  -  5 

S9 

Ni  III 

1770  'M 

1 

3d7( 4F)4s  •  3d7(4F)4p 

a'i  z5n 

3-4 

S9 

Ni  III 

1771  c"2 

lf:0 

i4 

3d7(4I  )4, -3d7(4l  )4p 

a5F  z5F 

2  1 

S9 

Ni  III 

1773.788 

40 

2- 

3u7(5(»)4s  -  3d7(2(i)4p 

a3f i  z3H 

5-5 

S9 

Ni  III 

1774  640 

h) 

S9 

Ni  III 

1  775.7  50 

r<> 

3d7(a2|)’4s  -  3d7(2l))4p 

a3l)  w3l) 

3-3 

S9 

Ni  III 

1776  068 

400 

3dv(2Ci)4s  •  3d7i2(i)4p 

aX i  •  /’II 

5-6 

S9 

Ni  III 

1776  802 

30 

3d7(2P|4s  3d7(2P)4p 

a'P  /'P 

1  -  1 

S9 

Ni  III 

1777.227 

10 

)d,(2P)4,,  -3d7(2D)4p 

c3l*  »3n 

0-  1 

S9 

Ni  III 

1778  58.3 

10 

S9 

N'  III 

1778  7*0 

30 

3d7(Kn)^  •  5d7(2l)>4p 

a3l)  »3I> 

2-2 

S9 

Ni  III 

1779.127 

20 

3d7<4P)4',  •  3d7(4Pl4p 

b3i>  ,3]- 

2  -  2 

S9 

Ni  III 

1779  442 

30 

3d7(4l'  14%  •  5d’|4I  )4p 

b3F  •  z3l) 

2-2 

S9 

Ni  III 

1781  088 

15 

3d7(Xi)4%  -  3d7(2<i>4p 

aXi  -  v3F 

4-4 

S9 

Ni  MI 

,781  279 

50 

21 

3d7(4F,4s-3d7(4F)4p 

b3F  /3I) 

3  -  3 

S9 

Ni  III 

1782.747 

60 

14 

3d7(4F)4s  •  ?d7(4F)4p 

a5F  •  z5F 

1  -  1 

S9 

Ni  III 

1784.882 

75 

3d7(2H)4s-  3d7(2II)4p 

a3ll  xXi 

4  3 

S9 

Ni  III 

1786  927 

60 

14 

3d7(4F)4s  •  3d7(4I  )4p 

a5I  z»I;" 

2-2 

S9 
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Ni  III 


•  -  - 

Element 

Wavelength 

Intensity 

Multiple  I 

Conltf  urabon 

Tt.* 

SI 

Re  breocce 

Ni  Ill 

17*7.456 

2 

3d7(*D)4s  •  3d7(3D)4p 

a’D  -  w’D* 

2-1 

S9 

Ni  111 

1788  301 

200 

27 

3d,(’G)4$  -  3d’(*G)4p 

aKJ-z-H* 

3-4 

S» 

Ni  III 

1788.507 

150b 

3d’(4F)4»  -  3d’(4F)4p 

b’F  -  z3r 

4-3 

S9 

Ni  111 

1789  8*8 

3 

3d?(IP)4s  -  3d’(4P)4p 

c3P  •  z3F 

1  -0 

S9 

Ni  111 

17*9  983 

5 

3d’(’H)4i  •  3d’(,H)4p 

a3H  -  z3l* 

5-5 

S9 

Ni  Ill 

1790.402 

250 

27 

3d’(*G)4s-3d,(*G)4p 

aKJ-z'H* 

4-5 

S9 

Ni  111 

1790.934 

200 

3d’(1H)4s  -  3d’(3H)4p 

a3H  -  x*G' 

5-4 

S9 

Ni  111 

1791  644 

200 

14 

3d’(4F)4s  -  3d’(4F)4p 

a3F  -  z'F 

3-3 

S9 

Ni  111 

1792  513 

25 

3d7(a‘D)4s-3d7(3D)4p 

b'D-z'D 

2-2 

S9 

Ni  111 

1792.994 

100 

3d’(H})4*  -  3d’(H})4p 

b'G-z'F* 

4-3 

S9 

Ni  111 

1794  904 

200 

14 

3d7(4F)4s  -  3d7(*F)4p 

a3F  z3F* 

4-4 

S9 

Ni  Ill 

1795.192 

20 

3d’<‘H)4s-  3d7f  H)4p 

a3H  -  z3l  ’ 

6-6 

S9 

Ni  Ill 

1798  366 

20 

3d’(4F)4s-3d,(4FI4p 

a3F  -  z3F” 

1-2 

S9 

Ni  111 

1799  023 

5 

S9 

Ni  Ill 

1800  031 

20 

3d7(4F)4*  -  3d7(4F)4p 

a3F  -  z‘F' 

4-5 

S9 

Ni  111 

1801.506 

50 

20 

3d’(4F)4*  -  3d7(*F)4p 

b3F  -  z3F- 

3-2 

S9 

Ni  III 

1804  394 

30 

3d7(3P)4s  -  3d7(3P)4p 

c3P  -  x3D 

2-3 

S9 

Ni  III 

1806  457 

30 

3d7(4P)4j  -  3d’(4P)4p 

b3P  -  y7D 

i  -  1 

S9 

Ni  Ill 

1806  5<0 

30 

S9 

Ni  Ill 

1807  056 

50 

S9 

Ni  111 

1807  245 

300 

3d’(}H)4s  •  3d7(3H)4n 

a3H  xNj' 

6-5 

S9 

Ni  111 

1809.200 

5 

3d7(4F)4s  -  3d7(4F)4p 

b3F  -  z3C 

2-3 

S9 

Ni  Ill 

1 807  335 

15 

3d’(*F)4s  -  3d7(4F)4p 

a3F  •  z3F* 

2-3 

S9 

Ni  III 

1810.489 

150 

3d’(*H)4s-  3d’(iH)4p 

a’H-z’l' 

4-5 

S9 

Ni  Ill 

1811  689 

200 

3d7(‘H)4j-3d7(3H)4p 

a3H  -  z3l° 

5-6 

S9 

Ni  Ill 

1812.539 

3 

3d7(brD)4s  -  3d7(b3D)4p 

b3D  -  w3P" 

2  1 

S9 

Ni  III 

1812  769 

20 

3d7(*G)4s  •  3d’(Hj)4p 

b!G  -  yHj" 

4-4 

S9 

Ni  III 

1814  082 

1 

3d7(3D)4s  -  3d7(3D)4p 

a3D  w3P" 

i  i 

S9 

Ni  HI 

1815.307 

20 

3d7(3P)4s  -  3d7(iP)4p 

c3P  -  x3D“ 

i  -i 

S9 

Ni  III 

1815  398 

15 

3d7(4G)4j  •  3d7(*G)4p 

b'G - y'G 

4  3 

S9 

Ni  III 

'.815  650 

2h 

3d7(b3D)4s  -  3d7(b3D)4p 

b3I)  -  w3P° 

2-2 

S9 

Ni  III 

1816  990 

1 

3d7(4P)4s  -  3d’(4P)4p 

b3P-z3P" 

0-1 

S9 

Ni  III 

1817  598 

15 

3d7(4P)4s  -  3d’(4P)4p 

b3P-  z3P° 

1-2 

S9 

Ni  III 

1819.275 

300 

3d7(*G)4s  -  3d7(3G)4p 

b'G  /'H° 

4-5 

S9 

Ni  III 

1819  325 

.3 

3d7(4F)4s  -  3d7(4l)4p 

a3F  z‘F 

3-4 

S9 

Ni  III 

1822  918 

25 

3d7(4P)4s  -  3d’(4P)4p 

b3P-z‘P" 

1  -  1 

S9 

Ni  III 

1823.061 

800 

20 

3d7(4F)4s  -  3d’(4F)4p 

b3b  ■  z3F° 

4-4 

S9 

Ni  III 

1823.936 

1 

3d7(3H  )4«  3d,(*H)4p 

a3H  -  xH3 

5-5 

S9 

Ni  III 

1825  084 

20 

3d7(a3D)4s  3d7(,P)4p 

a3D  x3D’ 

3-3 

S9 

Ni  III 

1828.279 

15 

3d7(4P)4s  -  3d7(4P)4p 

b3P  y3n° 

2-1 

S9 

Ni  III 

1828.672 

15 

3d7(b,D)4s  -  3d7(b*l))4p 

b3D  -  w’P” 

3-2 

S9 

Ni  III 

1830.006 

400 

20 

3d7(4F)4s-3d7(4F)4p 

b*F  ■  z3F° 

3-3 

S9 

Ni  III 

1830.07', 

200 

20 

3J’(4F)4«  3d7(4F)4p 

b3F  -  z3F° 

2-2 

S9 

N,  III 

1830.859 

15 

S9 

Ni  III 

1833  669 

20 

3dT<*P)4s  -  3d’<*D4p 

c3P  -  x3»° 

1  -2 

S9 

Ni  III 

1834  381 

15 

S9 

Ni  III 

1834.890 

20 

S9 

Ni  III 

1836.843 

30 

3d7(2G)4s  -  3d7(*Gl4p 

b'G - y'G 

4  5 

S9 

Ni  III 

1839  092 

1 

3d7(3P)4s  ■  3d,(,D)4p 

a'P  w3D 

1  1 

S9 

Ni  III 

1840  421 

40 

3d7v4P)4s  -  3d’(4P)4p 

b3P  -  y3D“ 

1  2 

S9 

Ni  IFI 

1841.866 

15 

3d7(,D)4s-3d7(4P)4p 

a3D  z3P‘ 

1  -0 

S9 

Ni  III 

1843  406 

50 

34 

3d7( 4P) 4s  -  3d7(4P)4p 

b3P-  z3P° 

2-3 

S9 

Ni  III 

1843  689 

1 

3d7U1D)4s-3d7(*P)4p 

b'D  -  z'P° 

2  1 

S9 

Ni  III 

1845.141 

15 

3d7(4P)4s  -  3d7(4P)4p 

b3P  z3P‘ 

2-1 

S9 

Ni  HI 

1847  275 

650 

19 

3d7(4F)4s  -  3d7(4F)4p 

b3F  -  7*G° 

2-3 

S9 

Ni  III 

1849  319 

100 

3d7(Kj)4s  -  3d’(Hj)4p 

b-G-z'G* 

4-4 

S9 

Ni  III 

1849  473 

50 

3d7l,F)4s  •  3d7(*F)4p 

a'F-x'G” 

3  4 

S9 

Ni  III 

1849  540 

75 

19 

3d7(4F)4s  -  3d7(4F)4p 

b3F  •  zH3“ 

3-4 

S9 

N.  Ill 

1853  480 

30 

3d7(4P)4s  -  3d7(4P)4p 

b3P  y3D 

2-3 

S9 

Ni  III 

1854  149 

800 

19 

3d'(*F)4s  -  3d7(4F)4p 

b’F-zKl 

4-5 

S9 

Ni  III 

1857  158 

0 

3d7(,G)4s-3d’(4P)3p 

b'G-y’D”  ? 

4-3 

S9 

Ni  III 

1858  750 

300 

3d'(*H)4s  -  3d,(,H)4p 

a'H  -z'l° 

5-6 

S9 

Ni  III 

1859  480 

2 

3d7(4F)4s-  3d7(4F)4p 

b3F  z3F" 

2-3 

S9 

Ni  III 

1866  163 

5 

3d7(4F)4»  -  3d’(4F)4p 

b3F  •  z3F“ 

3-4 

S9 

Ni  III 

1867  706 

3 

3d,(,P)4s  -  3d7(4P)4p 

a!P  •  z’P° 

1  0 

S“ 
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Ni  III 


Element  1  W*»elea*th 

Intensify 

— 

Multiple! 

Conficurauoa 

Term 

Ni  Hi 

1  $68,201 

20 

Ni  III 

1 879 .063 

5 

3d’(sF)4s  -  34M*F)4p 

a'F  -  y'D* 

Ni  III 

i 880.493 

5 

3d7ia«D)4s-3d7(4P)4p 

a3D  -  z3P* 

Ni  lii 

1*£2  686 

25 

Ni  III 

1885  864 

Ni  III 

1890  115 

15 

3d’(*G)4s  -  3d7(*G)4p 

b'G  -  z3H" 

Ni  III 

1895  479 

5 

3d7<*F>4«-  3d’(*P)4p 

a'P  -  x3D° 

Ni  III 

902  607 

50 

3d7(4P)4»  -  3d7(4P)4p 

b3P  -  z‘S' 

Ni  Ill 

1903  262 

15 

3d7(*G)4s-  3d7(*G)4o 

b'G  -y3F* 

Ni  III 

1 709.091 

5 

3d7(4P)4s  -  3d7(4P)4p 

b3P - z3S* 

Ni  HI 

1513  890 

3? 

3d7(Hj)4j-  3d7(*G)4p 

b'G-z’H" 

Ni  111 

I9H  076 

3 

3d7(*D)4s  -  3d7(4P)4p 

a3D  -  z3F 

Ni  III 

19W  75 

1 

3d7(*H)4j  -  3d,(*H)4p 

a'H  -  z*I° 

Ni  11! 

1911  919 

1 

3d7(3H)4s  -  3d7(*G)4p 

a3H  -y»GJ 

Ni  III 

191:  409 

5 

3d7(‘PUj-  3d7(‘P)4p 

a'P  -  *3D‘ 

Ni  III 

1915  497 

5 

3d7(a3D)4s-3d7(‘H)4p 

b'D  -  xHj’ 

Ni  111 

1915.534 

■> 

* 

3d7(3H)4s  -  3d7(3H)4p 

a'H  -  x»G° 

Ni  III 

1922  VI 

t 

3dVH)4s-3d7(*G)4p 

a3H  -  y*G“ 

Ni  III 

1923  463 

5 

3d7(*D)4s  -  3d7(*G)4p 

a3D  -  z'F" 

Ni  III 

1930  431 

18 

3d7(4«')4s  -  3d7(4F)4p 

b3F  -  z*G° 

Ni  III 

1933  50  P 

3d7(4P)4s  -  3d’(4P)4p 

b3P  -  z3S° 

Ni  III 

1935  947 

< 

3d'(4P)4j  -  3d7(4P)4p 

b3P  -  y‘D° 

Ni  III 

1936.10 

2 

3d7(b*D)4j  -  3d7(b5D)4p 

b3D  -  u3D“ 

Ni  III 

1939  40 

3 

3d7(JP)4j-3d7(4P)4p 

c3P  -  y3D 

Ni  III 

1939  588 

3d7(*H)4s  -  3d7(3H)4p 

a'H  -  z3l° 

Ni  III 

1941.41 

0 

3d’(7H)4s  -  3d7(*G)4p 

a3K  -  y’G" 

Ni  III 

1941.58 

0 

3d7<b‘D|4s-  3d7(b3D)4p 

b3D  -  u3D° 

Ni  !H 

IQ A*t  (U 

0 

3d7(4P)4s  -  3d7(4P)4p 

b3P-  y5D° 

Ni  ni 

1942  886 

10 

Ni  III 

1°44  36 

2 

3d7DP)4s-3d7(4P)4p 

b3P  -  y3D° 

Ni  III 

1950  9C 

3d7(b3D)4s  -  3d7(b3D)4p 

b3D  -  u3D° 

Ni  III 

1952  540 

24 

3d7(4P)4s  •  3d7(4P)4p 

a5P  -  zsS° 

Ni  III 

1955  74 

0 

3d7(3H)4s-  3d7(3G)4p 

a3H  -  z'G° 

Ni  III 

1956  402 

3 

3d’(b3D)4j-  3d7(b3D)4p 

b3D  -  u3D° 

Ni  HI 

1956  964 

18 

3d”'<4F)4s  -  3d7(4F)4p 

b3F  -  zHj° 

Ni  III 

1961  324 

5 

3d7(a3D)4s  -  3d7(3G)4p 

a3D  •  y3F° 

Ni  HI 

1963  73 

2 

3d7(a3D)4s  -  3d7,,P)4p 

a3D  y3D° 

Ni  III 

1964  689 

24 

3d7(4P)4s  -  3d7l4F)4p 

a5P  -  z3S° 

Ni  II! 

1968.053 

3 

3d7(4P)4s  -  3d7(4P)4p 

b3P-y5D° 

Ni  III 

1969  62 

3d7(4P)4s  -  3d7(4P)4p 

b3P  -  y5D  ’ 

Ni  III 

1970  54 

3d7(3P)4s  -  3d7(4P)4p 

•j'P-z3P° 

Ni  III 

1974  493 

15 

3d7(a3D)45  -  3d7 (*P)4p 

i“D  y3IV 

Ni  HI 

1974  780 

15 

3>I7(4F)4s  •  3d7(4F)4p 

bsF  •  zKT 

Ni  111 

1977  84 

1 

3o’(4F)4s  -  3d7(4F)4p 

b7F  -  z5I)° 

Ni  Ill 

1980  248 

2 

3d ■  (3H )4s  -  3d7V*G)ip 

i.3H-z'G” 

Ni  Ill 

1982  538 

24 

3d7(’P)4s  •  3d7(4P)4p 

a5P  -  z‘S° 

Ni  III 

1987  83 

lh 

3d  1 3D)4s  -  3d7(4P)4p 

a3D  -  z3P° 

Ni  HI 

1993  362 

10 

....  .. 

3d7( .  »D)4s  -3d7(3P)4p 

b'D  -  x3D° 

549 


525-206  <1  -  73  -  36 


Ni  IV  Ni  IV 

NICKEL  IV  (Ni3*),  Z  =  28 
Ground  State  ls22s22p63s23p#3d7  4Fp/2  (25  electrons) 

Ionization  Potential  [476  000)  cm  [59)  eV 


Element 

Wavelength 

Intensity 

Multireel 

Configuration 

Term 

J  J 

References 

Ni  IV 

533,155 

200 

3d’  -  3d*(3D)4p 

gd'Y  -  z4P 

74  74 

P20 

Ni  IV 

534,408 

210 

3d’  -  3d‘(sD)4p 

gd*F  -  z*F° 

74-34 

P20 

Ni  IV 

536.302 

630 

3d’  -  3d'(5D)4p 

gd*F  -  z4F° 

74  Vi 

P2P 

Ni  IV 

536.556 

570 

3d’  -  3d*(5D)4p 

ga4F  -  z4F° 

’4  -74 

P29 

Ni  IV 

536.849 

490 

3d’-3d‘(;i3)4p 

gd*F  z4F‘ 

V  -34 

P20 

Ni  IV 

537.073 

460 

3d’  -  3delsD)4p 

sa‘F  -  z4F° 

%  -34 

P20 

Ni  l\ 

537.976 

690 

3d‘  -  3d*(sb  4p 

#a4F  -  z4D‘ 

74  -’4 

P20 

Ni  IV 

538.520 

200 

j 

3d’ -3d‘(iD)4P 

gd*F  -  z4F‘° 

34-34 

P20 

Ni  IV 

539.027 

220 

3d’  -  3d‘(5D)4p 

*a‘F  -  z4F° 

34  -’4 

P20 

Ni  IV 

529.6-09 

610 

3d’  -  ad6(5D)4p 

l?a4F  -  z.4ir 

’4  -34 

P20 

Ni  IV 

539.72 

150 

3d’  -  3d‘(iL))4p 

ya4F  -  z4F° 

’4  -34 

P20 

Ni  IV 

540.80’ 

450 

3d7  -  3d6(sD)4p 

?a4F  -  z4I) 

3z  -  34 

P20 

Ni  IV 

541.434 

28o 

3d’  -  3d‘i(5D)4p 

ga4F  -  z4IV 

’4  -’4 

P20 

Ni  IV 

541  709 

390 

3d’  -  3d6(sD'4p 

j»a4F  -  z4D° 

34  -  '4 

P2U 

Ni  IV 

542.099 

210 

3d’  -  3d‘,5D)4p 

ga4F  -  z4D° 

34  -34 

F.’O 

Ni  IV 

542.33 

210 

3d’  -  3d*(5D)4p 

#a4F  -  zcP° 

34  -34 

G4  P20 

Ni  :v 

542.53 

560 

3d’  -  3d»(5D)4p 

£34F  -  z4D" 

34-34 

P20 

Ni  IV 

543.20 

130 

3d’  -  3d‘(5D)4p 

i>a4F  -  z6P 

“4  -  ’4 

G4.P20 

Ni  IV 

543.807 

100 

3d’  -  3df95D)4p 

sa4F-z4D* 

34-34 

P20 

Ni  IV 

544.0! 

1:0 

3d’  -  3d6(sD)4p 

gd'F  -  z6P 

34  - 

G'.,P20 

Ni  IV 

545.08 

130 

3d’  3d6(5D)4p 

g'd*l:  -  /6P‘ 

34  -  34 

G-..P20 

Ni  IV 

546.75 

I'O 

3d’  -  3d6(5D)4p 

/?a4F  -  z6P 

’4  -’4 

G4.P26 

Ni  IV 

<49.10 

140 

3d’  -  3d6W  tp 

?a4F  -  z*F 

34  •  ’4 

G4.P2C 

Ni  IV 

549.33 

140 

3d’  3ds(5D)4p 

jja4!  -  z‘F° 

“4  -  34 

G4.P20 

Ni  IV 

552.44 

130 

3d’-3d6(5L)4p 

pa4F  -  zcF 

’/2  -  34 

G4.P20 

Ni  IV 

554.90 

100 

3d’  -  3dGC-!>)4p 

#a4F  z6I  ° 

34  -  34 

Cj4  P20 

Ni  IV 

573.06 

90 

3d’  -  3d6(an)4j. 

j;a4F  z6I) 

34  -34 

G4.P2D 

Ni  IV 

575.816 

410 

3d'  3d6:M))4p 

a4P  -  z4P° 

24  -’4 

P20 

Ni  IV 

576.378 

440 

3d’  -  3d6(M))4p 

a4P  -  z.4P 

34-34 

P20 

Ni  IV 

577.203 

250 

3d’  -  3d«(5l))4p 

a4P  -  z.4P° 

■’4  •  24 

P2() 

Ni  IV 

577.788 

200 

3d’  -  3d'  (:>I))4p 

a4P  -  z4P 

'4  -  ‘4 

P20 

Ni  IV 

579  008 

690 

3d’  -  3dfl(,)))4p 

a4P  z4I> 

34  -34 

P2I) 

Ni  IV 

579.172 

4i>() 

3d’  -  3d'  1  iJMp 

a4P  -  z4P 

34  -  34 

P20 

Ni  IV 

579.833 

450 

3d’  -  3d6''l»4p 

a4P  -  z4P 

32-34 

P20 

Ni  IV 

59.3.156 

120 

3d’  3d6(5I))4p 

a4P  -  z4P' 

34-34 

P20 

Ni  IV 

593  848 

100 

3d’-3d6(M))4p 

a4r  z.4n 

34  -34 

P20 

Ni  !V 

594  291 

130 

3d’  -  3d«(sO)4p 

a4)’  -  z4I) 

'4  -  'h. 

P20 

Ni  IV 

594.702 

300 

3d7  -  3d6(5n»4p 

a4P  -  z4I) 

“  4  -  34 

P20 

Ni  IV 

<95.248 

160 

3d’  -  3d6(50)4r. 

a4P-  z’D 

44  -  34 

P20 

Ni  IV 

59t.,050 

4  IK) 

3d’  -  3d«(»n)4p 

a4P  -  z4D 

34  •  '.7 

P20 

Ni  IV 

602.50 

140 

3d’  -  3d-(5»)4,i 

a4P  -  z«I‘" 

34  -  ’4 

Ci4,P20 

Ni  :v 

1309.340 

30 

3d»(*0)4s  3d6I5n»4p 

a60  -  z4F 

’4  -  74 

G4.P20 

Ni  IV 

1314.760 

30 

3d«(5D  4s  -  3d*(*D)4p 

a6D  -  z4F 

34  -  94 

G4.P20 

Ni  IV 

1319.139 

’Oh 

3a6(‘i))4s  -  3d6(5I))4p 

a6I)  -  z.4Fc 

34  -  ’4 

G4.P20 

Ni  IV 

1324  85 

100 

vrjf5I))4s-3d6(5D)4p 

a6D  -  z.4D” 

"4  -  ’4 

G4.P20 

Ni  IV 

1327.655 

50 

3d*(*i»‘s-  3d8(5D)4p 

a6I)  -  z.4D" 

’4  -34 

G.4.P20 

Ni  IV 

1328.4/0 

70 

3d6!5I))4s  -  3d6(5D)4p 

aBI)  -  z.4F’ 

’4  -  32 

G4.P20 

Ni  IV 

1329.885 

10 

3d6(M))4s  3d6(5I))4p 

a6D  -  z4»° 

34-32 

G4.P20 

Ni  IV 

1336.790 

70 

3dJ(sD)4s  -  3d6(50)4p 

a6D  -  z4D° 

34  -34 

G4.P20 

Ni  IV 

1337.737 

100 

3d6(sO)4s-  3ds(5D)4p 

a6!)  -  z4IV 

34  -  34 

04  920 

Ni  I'' 

1338.786 

70 

3d6(5!))4s  3d*',5I))4p 

a<I)  -  74D 

74  -  ’4 

G4.P20 

Ni  IV 

1339.071 

740 

3d«(*I»4r  .7d«<*D)4p 

aJI3  -  z6I>° 

34  -  32 

P20 

Ni  IV 

1345.718 

760 

3dR(sl>'4s  -  3dc(sD)4p 

a6I)  -  z6P° 

’4-34 

P20 

Ni  IV 

1346.083 

740 

5d«(5D)4s  -  3d6(fI7)4p 

afi/> . 

34  -  24 

P20 

Ni  IV 

1350.215 

650 

5d6(5I)!4s  -  3ds(5l))4p 

a6D  -  z.6P° 

•4  -  74 

P:o 

Ni  IV 

1356.078 

650 

3d*(sD)4s  -  3d6(5I);4p 

a<D  - 

34  -  34 

P20 

Ni  IV 

1357  063 

760 

3d*(5D)4s  -  3d6(5D)4p 

a6D  -  zsP" 

3.  -  ’4 

P20 

Ni  IV 

1363.258 

560 

3d6(5D)4s  -  3d6(5D)4p 

a6D  -  z.6P° 

34  -34 

P20 

Ni  IV 

1371  679 

580 

3d6(5D)4s  -  3d6(50)4p 

a6D  -  z6P° 

’4  -  ’4 

P20 

Ni  IV 

1382.443 

380 

3dr'(M)j4s-  3d«(5Ii)4p 

a6D  -  z6P“ 

34  -’4 

P20 

550 


Ni  IV 


Ni  IV 


- - 

Element 

Wavelength 

Intently 

Multiple  t 

Configuration 

Term 

J  J 

References 

Ni  IV 

1395  18S 

480 

3d‘(5D)4s-3d*(5D)4p 

a8D  -  z*F° 

59 -59 

P20 

N.  IV 

1  398  195 

780 

3d‘(5D)4s  -  3d*(tDl4p 

a8D  -  z*F° 

%  "A 

P20 

Ni  IV 

1 408 . 2  36 

10 

3d*(5D)4s  -  3d‘(5D)4p 

a8D  -  z‘F° 

79  -  =19 

P20 

Ni  IV 

1409  846 

640 

3d‘(5D)4s  -  3d‘(5D)4p 

a8I9  -  z8F' 

7*  -% 

P20 

Ni  IV 

1411.461 

780 

3d‘(5I))4s  -  3d‘(5D)4p 

a*D  -  z*F° 

%  ■•h 

P20 

Ni  IV 

1418  501 

150 

3d‘(5D)4s-  3d‘(4D)4p 

a*D  -  z8F° 

59-39 

P20 

Ni  IV 

1419  583 

470 

3d8(5D)4s  -  3d,(5D)4p 

a‘D  ■  z‘F 

59-39 

P20 

Ni  iv 

1421  225 

620 

3d‘(sD)4s-  3d*(5D)4p 

a8D  -  z8F” 

59-79 

P20 

Hi  IV 

1425  802 

too 

3d‘(sC)4s-  3d‘(5D)4p 

a8D  -  z*F“ 

59  -  'h 

P20 

Ni  IV 

1426.362 

5!0 

3d‘(sD)4s-3d*(5D)4p 

a8D  -  z8F" 

+*  -  *¥* 

P20 

Ni  IV 

1427  453 

400 

3d‘(5D)4s  -  3d‘(M))4p 

a8D  -  z.*F° 

5j  -59 

P20 

Ni  IV 

1430  186 

430 

3d‘(sD)4s  -  3d*(5D)4p 

a4D  -  ?*P 

79  -59 

P20 

Ni  IV 

1430.439 

540 

3d‘(5D)4s  -  3d‘(iD)4p 

a8D  -  z8F 

'9-79 

P20 

N-  IV 

1431  013 

370 

3d‘  JD)4s  -  3d‘(5D)4p 

a*D  -  z*F° 

'9  -59 

P20 

Ni  IV 

1432.453 

210 

3d‘(5D)4s  -  3d*(5D)4p 

a4D  -  z4P 

3s  -  59 

P20 

Ni  IV 

1435.792 

100 

3ds(’I3)4s  -  3d6(5D>4p 

a4D  -  z4P” 

59  79 

P20 

Ni  IV 

1442.675 

170 

3d8(5D)4s  -  3d‘(5l))4p 

a  D  -  z4P° 

>9  -  ‘9 

P20 

Ni  IV 

14-14  470 

440 

3d'(5D)4s  -  3d‘(5D)4p 

a4l)  -  z4P 

5s  -5s 

P20 

Ni  IV 

1448,799 

120 

3d‘(sD)4s  -  3d*(5D)4p 

a4D  -  z4P° 

59  -  3s 

P20 

N,  IV 

1461  063 

140 

3d‘(5D)4s  -  3d8(5D)4p 

a4D  -  z4P“ 

59  -59 

P20 

Ni  IV 

1 483.4  >2 

30h 

3d‘(5I))4s  -  3d8(5D)4p 

a4D  -  z4F‘ 

79-59 

G4.P20 

Ni  IV 

1492.162 

100 

3d8(5D)4s-3d8(5D)4p 

a4I)  -  z4F 

59-59 

G4.P2.0 

Ni  IV 

1500.128 

300 

3d‘(5D)4s  -  3d6(5D)4p 

a4D  -  z4F" 

79  -79 

P20 

Ni  IV 

1 503  482 

310 

3d8(5M)4s  -  3d8(M»4p 

a4D  -  z4F<“ 

Vs  -59 

P20 

Ni  IV 

1505.173 

230 

3d‘(5D)4s-3d‘(5D)-lp 

a4D  -  74F° 

% 

P20 

Ni  IV 

1512.733 

600 

3d6(5D)4s-3d8(5D)4p 

a4I)  -  z4F° 

>9-59 

P20 

Ni  IV 

1516.671 

590 

3d8!5I))4s  -  3d6(5i))4p 

a4I)  -  z4F° 

59  -59 

P20 

Ni  IV 

1520.631 

660 

3d6('I))4s  -  3d8(5I))4p 

a4l)  -  z4F 

59  -79 

P20 

Ni  IV 

1524.245 

280 

3d8(5D)4s  -  3d*(*D)4p 

■VI)  -  74D 

79-59 

P20 

Ni  IV 

1525.316 

710 

3d8(5D)4s  -  3d8(50)4p 

a4I)  -  z*F 

79  -  "9 

P20 

Ni  IV 

1527.693 

750 

3d8(5l))4s-3d8(50)4p 

a8I)  -  z8D 

59  -  7s 

P20 

Ni  IV 

1534.715 

810 

3d8(5l))4s  -  3d8(sl))4p 

a6I)  -  z8D 

59  -  59 

P20 

Ni  IV 

1534.931 

480 

3d8l5I))4s  -  3d8(5I))4p 

a4l)  -  z4I> 

59  -  59 

P20 

Ni  IV 

1537.249 

700 

3d«(sIi)4s  -  3da(5l))4p 

a8I)-/8D 

’9-59 

P20 

Ni  IV 

1538  927 

610 

3de(5l>)4-  -  3d8(5D)4p 

a4I)-/4I> 

’9  -  ’9 

P20 

Ni  IV 

1542.261 

220 

3d8(5l))4s-3d8(5I»4p 

a4D  -  z4I)' 

%  -  lk 

P23 

Ni  IV 

1543.411 

7% 

3u8(5»)4s  -  3d8(5!X4p 

a8I)  -  z8D 

59-59 

P20 

Ni  IV 

1545.400 

440 

3d8(5D)4s-  3d6(5D)4p 

a4I)  z4I) 

Vs  -59 

P20 

Ni  IV 

1546.230 

680 

3de(5D)4s  -  3d6(iD)4p 

a8I)-z8I) 

’9  -  ’9 

I>20 

Ni  IV 

1  548,037 

760 

3d8(5I))4s  -  3d8(5I)14p 

a8I>  -  z8l) 

59  -  >9 

P20 

Ni  IV 

1548.696 

450 

3df(5l))4s-3d8(5I))4p 

a4I)-z4I) 

59-59 

P20 

Ni  IV 

1550.185 

320 

3d8(5D)4s-3d8(5,))4p 

a^n  -  z4I) 

ln  -  xk 

P20 

Ni  IV 

1550.775 

700 

3d8(5D)4s  -  3d6(5D)4o 

a8I>  z8I) 

59-59 

P20 

Ni  IV 

1  552.730 

50 

3d8(5I))4s  -  3d8f5D)4p 

a8I)  z8I)° 

'*/2  -  % 

P20 

Ni  IV 

1553.426 

690 

3d6(5D)4s  -  3d6(5D)4p 

a6D  -  z8l> 

’9  -  % 

P20 

Ni  IV 

1553  491 

5°0 

3d8(5D)4s  -  3d8(5I»4p 

a8i)  -  z8;)” 

'9  -  79. 

P20 

Ni  IV 

1556  669 

230 

3d8(sD)4s  -  3d8(sI))‘’p 

a4,)-z4I) 

'9  -59 

P20 

Ni  IV 

1588.240 

560 

3d8(5I3)4s  -  3d8l5I))4p 

a6I)  -  z80 

'9  -  % 

P20 

Ni  IV 

1 '59,327 

440 

3d‘(5D)4s  -  3d8(5i))4p 

a4!)  z4I) 

^  -  ^2 

P20 

Ni  IV 

1559.917 

640 

3d8(5D)4s  -  3d6(5I))4p 

a8I) -  z8l) 

59  -  ’h 

P20 

Ni  IV 

1560.175 

690 

3d*(sD)4s  -  3d8;sD)4p 

a6D  -  z8D° 

39-59 

P20 

Ni  IV 

1560.492 

340 

3d°(5I))4s  -  3d6(sD)4p 

a4I)-z4D 

59  -’9 

P20 

Ni  IV 

1561  153 

200 

3d8(5D)4s-  3d8(5D)4p 

a4D  -  z8P° 

59-59 

Ci4,P20 

Ni  IV 

1569  276 

30 

3d8(5D)4s-3d8(5D)4p 

a4I)  -  z8P" 

'9  -59 

O4.P20 

Ni  IV 

1569  916 

400 

3d8(5I)i4s  3d8(5t»4p 

a4I)  -  z8P° 

59  -  Vs 

O4,P20 

Ni  IV 

1582.531 

500 

3d8(5l»4s-3d8(5D)4p 

a4D  -  z8P° 

Vl  7/2 

(i4,P20 

Ni  IV 

1584.297 

100 

3d6(sD)4s  -  3d8(sI))4p 

a4I)  -  z,6P” 

%  -59 

Ci4,P20 

Ni  IV 

1605  357 

70 

3d8('I))4s  -  3d8(5D)4p 

a4D  -  z8P" 

59  -  Vs 

C.4,P20 

Ni  IV 

1631.376 

100b 

3d8(5D)4s  -  3d6(5D)4p 

a4n  -  z8F° 

7/s  -59 

Ci4,F20 

Ni  IV 

1633. 349 

20h 

3d8('I))4s  -  3d6(5D)4p 

a4I)  -  z8F° 

1h.  -  % 

(i4,P20 

Ni  IV 

1635  707 

300 

3d6(4D)4s  -  3d8('D)4p 

VD  -  z8F° 

79  -  59 

G4.P20 

Ni  IV 

1655  643 

80 

3d8(5D)4s  -  3d8C’I»4p 

a4D  -  z6Fa 

59  -59 

G4.P20 

Ni  IV 

1657  878 

700 

3d8(5I»4s-  3d6(5l))4p 

a4I)  -  /8F° 

59  -7/s 

G4.P20 

Ni  IV 

1671  645 

70 

3d8(sD)4s  -  3d8(5D)4p 

a4D  -  z8F° 

59-59 

G4.P20 

Ni  IV 

1679.498 

150 

3d8(5I))4s  -  3d8(5D)4p 

a4D  -  7.6F° 

|  >9  -  59 

G4.P20 

II  He  l.i  He  B  C  N  O  F  Nc  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Pe  Co  Ni  Cu  /n  Ga  Ge  As  Se  Br  Kr 
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Ni  IV 


Ni  VI 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

r  . 

j  t  erm 

fen 

References 

Ni  IV 

1 829  497 

200 

3d*(‘D)4s-3d*(‘D)4p 

a4D  -  z*D“ 

%  -•k 

G4.P20 

NICKEL  V  (Ni<+),  Z  =  28 
Ground  State  ls22s22p63s23ps3d6  'Da  (24  electrons) 
Ionization  Potential  [661  000]  cm  [82]  eV 


Element 

Wavelength 

Configuration 

Term 

m 

References 

■ 

Ni  V 

: " 

1123.20 

0 

3d5(*S)4s  -  3d5(8S)4p 

7S  .  5po 

7 

- 1 

3-2 

i 

M26 

Ni  V 

1131.82 

0 

?d5(8S)4s  -  3d5(*S)4p 

7S  .  5p° 

7 

3-3 

M26 

Ni  V 

1244.15 

300 

3d5(*S)4s  -  3d5(8S)4p 

7S  .  7p° 

7 

3-4 

M26 

Ni  V 

1264.46 

200 

3d5(*S)4s  -  3d5(8S)4p 

7S  .  7p° 

7 

3-3 

M26 

Ni  V 

1276.90 

100 

3d5(8S)4s-3d5(8S;4p 

7S  .  7p" 

7 

3-2 

M26 

Ni  V 

1300.97 

50 

3d5(“S)4s  -  3d5(8S)4p 

5S  SP° 

0 

2-1 

M26 

Ni  V 

1306.60 

100 

3d5(8S)4s-3d-<«S)4p 

5S  .  5p" 

7 

2-2 

M26 

Ni  V 

1318.47 

200 

3d5(6S)4s  -  3d5(8S)4p 

5S-5P’ 

7 

2-3 

M26 

Ni  V 

1501.90 

30 

3d5(8S)4s  -  3d5(8S)4p 

5.S  -  ’P" 

7  i 

2-3 

M26 

Ni  V 

1519.55 

30 

3d5(8S)4s  -  3d5(8S)4p 

5S  -  7P° 

7 

2-2 

M26 

NICKEL  VI  (Ni5+),  Z  -  28 
Ground  State  ls22s22p63s23p63d5  6Ss,2  (23  electrons) 
Ionization  Potential  [887  000]  cm'1;  [HO]  eV 
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Ni  Vi 


Ni  VII 


K  lenient 

Wavelenflh 

Configuration 

Term  I 

j  j 

References 

Ni  VP 

1179.80 

- 1 

200 

■  I 

Ni  VP 

1 186  90 

20 

G9 

Ni  VP 

1191.72 

‘0 

i 

| 

G9 

NICKEL  VII  (Ni64),  Z  =  28 
Ground  State  ls22s22p63s23p63d4  5D0  (22  electrons) 
Ionization  Potential  (1  097  000)  cm'1;  [136]  eV 


HLmnt 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  J 

References 

Ni  VII 

205.275 

100 

3d4  -  3d3(a4P)4p 

ga5D  -  z5P° 

3-3 

P17 

Ni  VII 

205.359 

20 

3d4  -  3d3(a4P)4p 

ga5D  -  z5P° 

1-2 

P17 

Ni  VII 

205  637 

320 

3d4  -  3d3(a4P)4p 

ga5D  -  zsP° 

4-3 

P17 

Ni  VII 

205  689 

10 

3d4-3d3(a4P)4p 

Ra3D  -  z3P° 

0-1 

P17 

Ni  VII 

205.807 

200 

3d4  -  3d3(a4P)4p 

ga5D  -  z5P” 

1  -1 

Pl7 

Ni  VII 

205.885 

240 

3d4-3d’>(a4P)4p 

ya5D  -  z5P° 

3-2 

P17 

Ni  VII 

205  030 

100 

3d4  -  3d3(a4P)4p 

ga3D  -  z5P° 

2-1 

P17 

Ni  VII 

208.182 

240 

3d4  -  3d3(a5H)4p 

a3H  -  x3G° 

4-3 

P17 

Ni  VII 

208.580 

200 

3d4  -  3d3(a3H )4p 

a3H  x3G° 

5-4 

P17 

Ni  VII 

208.679 

80 

3d4  -  3d3(aJH)4p 

a3H  -  x3G° 

5-5 

Pi  7 

Ni  VII 

208.940 

240 

3d4  -  3d3(a3H)4p 

a3H  -  x3G° 

6-5 

P17 

Ni  VII 

211.037 

160 

3d4  3d3(a3H)4p 

a3G  x3G° 

3-3 

P17 

Ni  VII 

211.298 

80 

3d4  -  3d3(a2H)4p 

a3G  -  x’G” 

4  3 

P17 

Ni  VII 

211.433 

240 

3d4  -  3d3(a3H)4p 

a3G  -  x’G” 

4-4 

P17 

Ni  VII 

211.539 

10 

3d4  -  3d3(aJH)4p 

a3G  x3G  ’ 

4-5 

P17 

Nt  VII 

211  549 

240w 

3d4  -  3d3(a5H)4p 

a3G  -  x3G” 

5-4 

P17 

Ni  VII 

211.759 

280 

3d4  3d3fa3II  j4p 

a3G  -  x’G0 

5-5 

P17 

Ni  VII 

211  .'793 

180 

3d4  -  3d’(a4F)4p 

ga5D  -  z3D° 

2-3 

P17 

Ni  VII 

212.316 

160 

3d4  -  3j3(<.'F)4p 

ga5D  -  z3D° 

3-3 

P17 

Ni  VII 

212.516 

700b 

3d4  -  3d"(a{F)4p 

ga5D  -  z5F° 

4-5 

Pl7 

N.  VII 

212.560 

20 

3d4-  3d3(a4F)4p 

ga5D  -  z3D° 

2-2 

P17 

Ni  VII 

212  625 

60 

3d4  -  3d3(a4F)4p 

#a5D  •  z5F° 

2-3 

P17 

Ni  VII 

212.856 

20 

3d4  -  3d3(a4F)4p 

ga5D  -  z5F° 

1  -2 

P17 

Ni  VII 

212.904 

600 

3d4  -  3d3(a4F)4p 

ga5D  -  z*F° 

4-4 

P17 

Ni  VII 

212.9 19 

400 

3d4-  3d3(a4F)4p 

ga5D  -  z'F° 

3-3 

PI7 

Ni  VII 

213.096 

300 

3d4  -  3d3(a4F)4p 

KaH>  -  z5F° 

2-2 

P17 

Ni  VII 

213.133 

80 

3d4  -  3d3(a4F)4p 

g asD  -  z5F° 

0  1 

P17 

Ni  VII 

2P.258 

100 

3d4  -  3d3(a4F)4p 

/<a5D  -  z5F° 

1  - 1 

P17 

Ni  VII 

213.339 

200 

3d4  -  3d3(a4F)4p 

#a5D  -  z5F° 

4-3 

PI7 

Ni  VII 

213.422 

240 

3d4-3d3(a4F)4p 

gasD  -  z5F° 

3-2 

P17 

N.  VII 

213.496 

390 

’d4  -  3d3(a4F)4p 

gasD  -  z'F* 

2-1 

Pl7 

Ni  VII 

213.515 

500 

3d4  -  3d3(a4F)4p 

?a4D  -  z 

3-4 

?17 

Ni  VII 

213  714 

500 

3d4  -  3d3(a4F)4p 

ga5D  -  z5D° 

2-3 

P17 

Ni  VII 

213.908 

600 

3d4 - 3d3(a4F)4p 

ga5D  -  z5D° 

4-4 

P17 

Ni  VII 

213.924 

200 

3d4  -  3d3(a4F)4p 

gasD  -  z5D° 

1  -2 

Pl7 

Ni  VII 

214.042 

300 

3d4  -  3d3(a4F)4p 

ga5D  -  z5D° 

3-3 

P17 

Ni  VII 

214. Ill 

140 

3d4  -  3d3(a4F)4p 

ga5D  -  z5D° 

0-1 

P17 

Ni  V|| 

214.166 

40 

3d4  -  3d3(a4F)4p 

ga5D  -  z5D° 

2-2 

P17 

Ni  VII 

214.23’’ 

20 

3d4  -  3d3(a4F)4p 

ga5D  -  zsD° 

1  - 1 

P17 

Ni  VII 

2I4.4JO 

120 

3d4  -  3d3(a4F)4}> 

ga5D  -  z3D° 

4-3 

P17 

Ni  VII 

214.492 

I40d 

3d4  -  3d3(a4F/4p 

#a5D  -  z'D° 

3-2 

P17 

Ni  VII 

215  759 

600 

3d4  -  dd’la^JMp 

a3H  -  y3G° 

6-5 

Pi  7 

Hi  Vil 

216.064 

400 

3d4  -  3d3(a5G)4p 

a3H  -  y3G° 

5-4 

P17 

Ni  VII 

216.408 

300 

3d4  -  3d3(a7G)4p 

a3H  -  y’G" 

4-3 

P 1 7 

Ni  VII 

216  550 

140 

3d4  -  3d3(a2G)4p 

a3F  -  y3G° 

4-5 

P17 
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Ni  VII 


Ni  VII 


tkr  :n; 

VV  avclc  nglh 

lntensil> 

T 

Multiple  i 

(.  i>nfiguration 

Term 

J  J 

^  -  ..  -i 

References 

Ni  VII 

217.018 

160 

3d4  -  3d3<a3G)4p 

a3F  -  y’G* 

3-4 

P 1 7 

Ni  VII 

217.1 48 

240 

3d4  3d3(a*G)4p 

a3F  y3G 

4-4 

Pi  7 

Ni  VII 

2! 7  658 

160 

3d4  -  ,idJ(as6)4p 

a3I  y3(i 

3-3 

Pi  7 

Ni  VII 

217  7|i| 

10 

Id4  ■  3d3(avJ)4p 

a3F  -  y3G 

4-3 

P 1 7 

Ni  VII 

218  <71 

100 

3d4  3d3UHi)4p 

a3G  -  y^ 

4  5 

P 1 7 

Ni  VII 

218  7  SO 

100 

3d4  -  3d3(aHj)4p 

a3G  -  y3G“ 

5-5 

P 1 7 

Ni  VII 

218  846 

20 

3d4  3ti3(aKi)4p 

a^  -  y3G° 

3-4 

P 1 7 

Ni  VII 

219  12" 

40 

3d4  •  3d3(a3G)4p 

a3G  -  y3G 

4-4 

Pi  7 

Ni  VII 

219  497 

100 

3d4  -  3d3(aHi)4p 

aHi  y3G° 

3-3 

Pi  7 

Ni  V  II 

2!9  782 

20 

3d4  3d3(aHi)4p 

a3G  y3G" 

4  3 

PI  7 

Ni  VII 

227  248 

20 

3d4  -  3d3(a4F)4p 

a3F  -  z3F 

3-4 

P 1 7 

Ni  VII 

221.777 

100 

3d4-  3d3ia4F)4p 

a3F  z3F 

4-4 

Pi  7 

Ni  VII 

227  762 

60 

7d4-3d3(a4F)4p 

a3F  /3F 

2-3 

P17 

Ni  VII 

227  819 

60 

3d4  -  3d3(a4F)4p 

a3F  -  73F 

3-3 

PI  7 

Ni  VII 

227  948 

20 

3d4  3dJ(a4F)4p 

a3F  73F 

4-3 

PI  7 

Ni  VII 

224.781 

720 

3d4  -  ,7d3(a4F)4p 

a3FI  -  jHj° 

6-5 

Pi  7 

Ni  VII 

224.724 

28U 

3d‘  3d3(a4F)4p 

a3H  -  /=G 

5-4 

PI  7 

Ni  VII 

224  919 

240 

3d4  -  3d3(a4F)4p 

a3H  -  73G 

4  3 

P17 

Ni  VII 

225  182 

20 

3d4  3d3(a4F)4p 

a3G - 73F" 

3-4 

Pi  7 

Ni  VII 

225.238 

60 

3d4  3d3(a4F)4p 

a3F  -  z’G 

4-5 

PI  7 

Ni  VII 

225.476 

40 

3d4  3d3(a4F  )4p 

a3G  -  z3F“ 

4-4 

P 1 7 

Ni  VII 

225.737 

200 

3d4  -  3d1(a4F)4p 

a3G - z3F 

5-4 

Pi  7 

Ni  VII 

225  760 

40 

3d4  -  3d3(a4F)4p 

a3F  -  zHi 

3-4 

Pi  7 

Ni  VII 

225.889 

60 

3d4  -  3d3(a4F)4p 

a3F  -  z3G 

4-4 

P 1 7 

Ni  VII 

226  062 

180 

3d4  -  3d3(a4F)4p 

a3G - z3F 

4-3 

PI  7 

Ni  VII 

226  215 

20 

3d4  -  3d3(a4F)4p 

a3F  -  z3Ci 

2-3 

Pi  7 

Ni  VII 

226.268 

40 

3d4  -  3d3(a4F)4p 

a3F  -  73G’ 

3-3 

Pi  7 

Ni  VII 

226.347 

140 

3d4  -  3d3(a4F)4p 

a3G  -  z3F” 

3-2 

Pi  7 

Ni  VII 

226.399 

20 

3d4  -  3d3(a4F)4p 

a3F  -  zHj° 

4-3 

P 1 7 

Ni  VII 

226.658 

40 

3d4  -  3d3la4F'i4p 

a'P  z3D 

0-1 

P.7 

Ni  VII 

227.191 

140 

3d4  -  3d3(a4F)4p 

a3P  z3D° 

1  -2 

P 1 7 

Ni  VII 

227.377 

40 

3d4-3d3(a4F)4p 

a3G  -  zXr 

4-5 

Pi? 

Ni  VII 

227.570 

10 

3d4  3d3(a4F)4p 

a:,P  -  z.3n 

1  1 

P17 

Ni  VII 

227.636 

180 

3d4- 3d3(a4F)4p 

a3G  ?K,° 

5-5 

Pi  7 

Ni  VII 

227.734 

40 

3d4  -  3d3(a4F)4p 

a3(i  -  z3G 

3-4 

Pi  7 

Ni  VII 

227.831 

20 

3d4  -  3d3(a4F)4P 

a3F  -  z3D 

2-3 

P17 

Ni  VII 

227.889 

160 

3d4  -  3d3(a4l-)4p 

a3P  7.3D° 

2-3 

P17 

Ni  VII 

228  023 

200 

3d4- 3d3(a4F)4p 

a3F  -  z3l>“ 

4-3 

Pi  7 

Ni  VII 

228.039 

80 

3d4  -  3d3(a4F)4p 

a3G  -  z3G" 

4-4 

Pl7 

Ni  VII 

228.255 

100 

3d4-3d3(a4F)4p 

a3G  -  7.3G° 

3-3 

P17 

Ni  VII 

228  299 

10 

3d4  -  3d3(a4F)4p 

a3G  z3G° 

5-4 

Pl  7 

Ni  VII 

228.484 

80 

3d4  -  3d3(a4F)4p 

i3F  -  z3D° 

2-2 

Pl7 

Ni  VII 

228.54! 

100 

3d4  3d3(a4F)4p 

a3F  -  73D° 

3-2 

P17 

Ni  VII 

228  864 

40 

3d4  -  3d3(a4F)4P 

a3F  -  73D° 

2-1 

P17 

Ni  VII 

228.927 

20 

3d4  -  3d3(a4F)4p 

a'P  z3D° 

2-  . 

Pl  7 

Ni  VII 

229.569 

80 

3d4- 3d3(a4F)4p 

a=F  -  z5F° 

2-! 

PP 
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Ni  VHI  Ni  VIII 


NICKEL  VIII  (Ni7<),  Z  =  28 
Ground  State  ls22s22ps3s23p83d3  4Fs/:;  (21  electrons) 
Ionization  Potential  (I  355  000]  cm  1 1 65]  eV 


hlonent 

Wavclcnglh 

Intensity 

Multiple) 

Configuration 

Term 

J  J 

References 

Ni  VIII 

1 67  07 

80 

3d3  -  3d2(a3P)4p 

sa4F  -  z4P° 

39  -39 

A4 

Ni  VIII 

167.35 

20 

3d3  3d2(a3P)4p 

ga4F  -  z4P’ 

39  -39 

A4 

Ni  VIII 

167.66 

10 

3d3  -  3d2(a‘G)4p 

ga4F  -  y’G0 

39  -  h 

A4 

Ni  VIII 

167.97 

40 

3d3  -  3d2(a:G)4p 

#a4F  -  yHj 

*9-89 

A4 

Ni  VIII 

168  08 

20 

3d3  -  3d2ta'G)4p 

*a4F  -  y’G 

39  -  ’9 

A4 

Ni  VIII 

168  33 

10 

3d3-  3d2(a’P)4p 

*a4F  -  y40° 

39  -39 

A4 

Ni  VIII 

168  58 

150 

3d3  3d2(a3P)4p 

<>a4F  -  y4D“ 

89  -89 

A4 

Ni  VIII 

168.62 

10 

3d3  -  3d3(a3P)4p 

ga4F  -  y4D 

39  -39 

A4 

Ni  VIII 

168  87 

40 

3d3  -  3d2ia3P)4p 

jja4F  y4D° 

39  -39 

A4 

Ni  VIII 

168  9  5 

20 

3d3  -  3d2(a’P)4p 

#a4I*  -  y4D° 

39  -39 

A4 

Ni  VIII 

169  16 

400 

3d3  -  3d2ia3P)4p 

Sa4F  -  y4D° 

39  -39 

A4 

Ni  VIII 

169  2' 

40 

3d3  -  3d7|a3P)4p 

ga4F  -  y4D 

39  -'h 

AC 

Ni  VIII 

170.17 

80 

3d3  •  3d2(a'G)4p 

a’G  -  z2H° 

89  -«h 

A  4 

Ni  Vlii 

TO  27 

20 

3d3  3d2(a3P)4p 

*a4F  z4S° 

39-39 

A4 

Ni  VIII 

170.52 

250 

3d3  -  3d2(a'G)4p 

a2G  -  z2H° 

7h  - 

A4 

Ni  VIII 

170  84 

10 

3d3  -  3d2(a'G)4p 

a’G  -  z2ll" 

89  -89 

A4 

Ni  VIII 

172  10 

40 

3d3  -  3d2(a3F)4p 

^a4F  -  z2G° 

79  -89 

A4 

Ni  VIII 

172.32 

20 

3d3  -  3d2(a3F)4p 

ga4F  -  z2G° 

39  -89 

A4 

Ni  VIII 

172.67 

40 

3d3  -  3d2(a3F)4p 

sa4F  -  z*Gc 

%  -39 

A4 

Ni  VIII 

172  93 

20 

3d3  -  3d2(a'G)4p 

a2H  -  z2H° 

■39  -  ’39 

A4 

Ni  VIII 

173  41 

750 

3d3  -  3d2(a'G)4p 

a2H  -  72H° 

89  -89 

A4 

Ni  VIII 

173  95 

40 

3d3  -  3dJ(a3P)4p 

a*P  -  z4P° 

39  -39 

A4 

Ni  VIII 

174.22 

10 

3d3 - 3d2(a1G)4p 

a4P  -  y2G“ 

39  -39 

A4 

Ni  VIII 

174  24 

750 

3d3  -  3d2(a3P)4p 

a4P  -  z4P“  ? 

39  39 

A4 

Ni  VIII 

174  36 

400 

3d3  -  3dJ(a3P)4p 

a4P  -  z4P° 

39  -  39 

A4 

Ni  VIII 

174.46 

250 

3d3  -  3d2(a3P)4p 

a4P  -  z4Pc 

39  -39 

A4 

Ni  VIII 

174.50 

10 

3d3  -  3d2(a3P)4p 

a4P  -  z4P° 

39  -  39 

A4 

Ni  VIII 

174.75 

40 

3d3  -  3d2(a3P)4p 

a4P  -  y4I5” 

39-89 

A4 

Ni  VIII 

174.79 

150 

3d3  -  3d2(a'G)4p 

a2G  -  y2G° 

89-89 

A4 

Ni  VIII 

174.88 

80 

3d3  -  3d2(a3F)4p 

jra4F  -  z2D° 

39-39 

A4 

Ni  VIII 

174.92 

750 

3d3  -  3d2(a,G)4p 

a2G  -  y2G° 

39-39 

A4 

Ni  VIII 

174.95 

40 

3d3  -  3d2(a3P)4p 

a2G  -  z4P° 

39  -39 

A4 

Ni  VIII 

175  13 

400 

3d3  -  3d2(a'G)4p 

a2G  -  y2G" 

89  -89 

A4 

Ni  VIII 

175.26 

40 

3d3  -  3d2(a'G)4p 

a2G  -  y2G“ 

89-89 

A4 

Ni  VIII 

175.28 

40 

3d3  -  3da(a3F)4p 

Ka4F  -  z4D° 

^2  '  ^ 

A4 

Ni  VIII 

175  32 

400d 

3d3  -  3d2(a3P)4p 

a4P  -  y4I)° 

39-39 

A4 

Ni  VIII 

1 75  49 

20 

3d3  -  3d2la3F)4p 

j?a4F  -  z4D° 

39-39 

A4 

Ni  VIII 

175.54 

40 

3d3  -  3d2(a3F)4p 

#a4F  -  z2D’ 

39  -39 

A4 

Ni  VIII 

1  75  56 

750 

3d3  -  3d2(a3F)4p 

*a4F  -  z4D° 

89-3 9 

A4 

Ni  VIII 

175.62 

20 

3d3  -  3d2(a3P)4p 

a4P-  y4D° 

39-39 

A4 

Ni  VIII 

P5.64 

400 

3d3  -  3d2(a3F)4p 

#a4F  -  z4D° 

%  -  39 

A4 

Ni  VIII 

175.67 

400 

3d3  -  3d2(a3F)4p 

j?a4F  -  z4G° 

89  -  ’39 

A4 

Ni  VIII 

175.80 

1000 

3d3 - 3d2(a3F)4p 

xaT  -  z4D° 

39-39 

A4 

Ni  VIII 

175.82 

iOOO 

3d3 - 3d2(a3F)4p 

#a4F  -  z4F° 

79  -89 

A4 

Ni  VIII 

1 75  91 

40 

3d3  -  3d2(a3P)4p 

a4P  -  y4D° 

39-39 

A  4 

Ni  VIII 

175  94 

750 

3d3-3d2(a3F)4p 

ga4F  -  z3F° 

39-39 

A4 

Ni  VIII 

176.03 

400 

3d3  -  3d2(a3l  )4p 

f>a4F  -  z2F° 

89  -  \ 

A4 

Ni  VIII 

176  13 

250 

3d3  -  3d2(a3F)4p 

«a4F  -  z4F° 

39  -  39 

A4 

Ni  VIII 

176.21 

10 

3d3-  3d2(a3P)4p 

a4P  -  y4D° 

39-39 

\4 

Ni  VIII 

176.25 

80 

3d3  -  3d2(a3F)4p 

ga4F  -  z4G° 

39  -89 

V4 

Ni  VIII 

176.29 

250 

3d3  -  3d2(a3F)4p 

#a4F  -  z4F° 

89-89 

A4 

N:  VIII 

176.35 

20 

3d3  -  3d2{a3P)4p 

a4P  -  y4D° 

39  -  39 

A4 

Ni  VIII 

176  42 

40 

3d3-3d2(a3F)4p 

ga4F  -  z4F° 

39-39 

A* 

Ni  VIII 

176.50 

150 

3d3  -  3d2(a3F)4p 

ga4F  -  z4F° 

39  -  39 

A4 

Ni  VIII 

176.69 

80 

3d3  -  3d2(a3F)4p 

#a4F  -  z4C' 

39  -  39 

A4 

Ni  VIII 

176.74 

250 

3d3  -  3d2(a3F)4p 

*a4F  -  7.4F° 

39  -3* 

A4 

Ni  VIII 

176.87 

750 

3d3-3d2(a3»2)4p 

sa4F-z',F° 

39  -  39 

A4 

Ni  VIII 

176.95 

250 

3d3-3d2(a3F)4p 

sa*F  -  z4G° 

39-39 

A4 

Ni  VIII 

176.98 

40 

3d3  -  3d2(a3F)4p 

#a4F  -  z4F° 

89-39 

A4 

Ni  VIII 

177.10 

10 

3d3  -  3d2(a3F)4p 

«a4F  -  z4F° 

39  -  *9 

A4 

555 
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Ni  VIII 


Ni  VIII 


Element 

Wavelength 

Intensity 

Multiple! 

Continuation 

Term 

J 

■> 

References 

Ni  VIII 

177  19 

400b 

3d3  -  3d*(a3F)4p 

g a4F  -  z4F° 

3b 

3b 

A4 

Ni  VIII 

177  29 

80 

3d3  -  3d3(a3P)4p 

a4P  z«S 

'h 

3b 

A4 

Ni  VIII 

177  32 

40 

3d:  -  3d3(a’G)4p 

a3D  yHi' 

3b 

7b 

A4 

Ni  VIII 

177.43 

80 

3d3  -  3d3(a3P)4p 

a4P  -  ?*S 

3b 

3b 

A4 

Ni  VIII 

IT/ .63 

10 

3d3  -  3d3(a3F)4p 

ya4F  -  z*G 

7b 

3b 

A4 

Ni  VIII 

177,73 

40 

3d3  -  3d3(a3P)4p 

a4P  -  z4S 

3b 

3b 

A4 

Ni  VIII 

177.83 

10 

3d3  -  3d2(a'G)4p 

a3H  -  y'G 

3b 

3b 

A4 

Ni  VIII 

■iM-n 

10 

3d3  -  3ri2ia3P)4p 

a3D  -  z*P“ 

3b 

3b 

A4 

Ni  Vlli 

■  L g Mi i 

20 

3d3  -  3d3(a’G)4p 

a3H  -  yHJ' 

3b 

7b 

A4 

Ni  VIII 

20 

3d3  -  3d3(a*G)4p 

a2H  -  y*G° 

■V. 

3b 

A  4 

Ni  VIII 

80 

3d3  •  3d2(a3P) ip 

a3H  -  y4D°  ? 

3b 

7b 

A4 

Ni  VIII 

400 

3d3  -  3d2U3P»4p 

a2D  -  y*D’ 

3b 

3b 

A4 

Ni  VIII 

250 

3d3  -  3d2*a3P)4p 

a3D  -  y4D° 

3b 

* 

A4 

Ni  VIII 

40 

3d3  -  3d3(a3F)4p 

a*G  -  z’G  * 

7b 

3b 

A4 

Ni  VIII 

179.97 

550 

3d3  -  3d3(a!,P)4p 

a3D  -  y4D“ 

3b 

■A 

A4 

Ni  VIII 

180.12 

250 

3d3  -  3d3(a3F)4p 

a'G  -  z2G‘ 

3b 

3b 

A4 

Ni  VIII 

180.39 

250 

3d3  -  3d3(a3F)4p 

aKJ-zHi 

7A 

7A 

A4 

Ni  VIII 

180.74 

40 

3d3  -  3d3(a3F)4p 

aHi-zHJ 

3b 

7b 

A4 

Ni  VIII 

181.10 

40 

3d3  -  3d3(a3P)4p 

a3D  -  z4S 

3b 

3b 

A4 

Ni  VIII 

182.27 

20 

3d3  -  3d3(a3F)4p 

a4P  z4D° 

3b 

7A 

A4 

Ni  VIII 

182.44 

400 

3d3  -  3d3(a3F)4p 

a4P-z2I)° 

3b 

3b 

A4 

Ni  VIII 

182.55 

40 

3d3  -  3d3(a=F)4p 

a4P  -  ?.4D 

3b 

3b 

A4 

Ni  VIII 

182.7b 

20 

3d3  -  3d3(a3F)4p 

a4P  -  z3D° 

3b 

3b 

A4 

Ni  VIII 

182.79 

20 

3d3  -  3d2(a3F)4p 

a4P  -  z4I)° 

3b 

*6 

A4 

Ni  VIII 

182.87 

80 

3d3  -  3d2(a3F)4p 

a4P-z4I3 

3b 

3b 

A4 

Ni  VIII 

182.94 

40 

3d3  -  3d3(a3F)4p 

a4P  z4D° 

3b 

‘A 

A4 

Ni  VIII 

182.96 

80 

3d3  3d2(a3F)4p 

a4F  -  z4D° 

3b 

3b 

A4 

Ni  VIII 

182.99 

40 

3d3  -  3d3(a3F)4p 

a3H  zH}° 

% 

% 

A4 

Ni  VIII 

183.02 

40 

3d3  -  3d2(a3F)4p 

a4P  - ,  2D° 

’A 

\ 

A4 

Ni  VIII 

183.16 

10 

3d3  -  3d2(a3F)4p 

a*P -  z2I)° 

3b 

3b 

A4 

Ni  VIII 

183.23 

10 

3d3  -  3d3(a3F)4p 

a3H  -  z"G" 

■Vi 

8b 

A4 

Ni  VIII 

183.39 

20 

3d3  -  3d2(a3F)4p 

i.*G  -  z4D° 

8b 

7b 

A4 

Ni  VIII 

183.44 

40 

3d3  -  3d3(a3F)4p 

a4P  -  z4D 

3b 

3b 

A4 

Ni  VIII 

183.51 

150 

3d3  -  3d3(a3F)4p 

a2G  -  z4G° 

3b 

“A 

A4 

Ni  VIII 

183.63 

10 

3d3  -  3d2(a3F)4p 

a2H  -  z3G° 

3b 

7b 

A4 

Ni  VIII 

183.80 

40 

3d3  -  3d3(a3F)4p 

a4P  -  z4F° 

3b 

7b 

A4 

Ni  Vfll 

183.83 

900 

3d3  -  3da(aaF)4p 

a3G  -  z4F° 

7b 

•A 

A4 

Ni  VIII 

183.91 

80<1 

3d3  -  3d3(a3F)4p 

a3G  z3F° 

8b 

7A 

A4 

Ni  VIII 

183.97 

20 

3d3  -  3d2(a3F)4p 

a2G  -  z3F” 

7b 

3b 

A4 

Ni  vi:i 

184.12 

900 

3d3  -  3d3(aaF)4p 

a4P  -  z4F" 

3b 

A4 

Ni  Vill 

184.20 

10 

3d3  -  3d2(a3F)4p 

a2G  -  z4F° 

8b 

8b 

A4 

Ni  VILI 

184.40 

lu 

3d3  -  3d2(a3F)4p 

a4P  -  z4G° 

3b 

7A 

A4 

Ni  VIII 

184.44 

550 

3d3  -  3d2(a3F)4p 

a4P  -  z4F° 

3b 

3b 

A4 

Ni  VIII 

184.58 

10 

3d3  -  3d3(a3F)4p 

a2G  -  z4F° 

7b 

7A 

A4 

Ni  VIII 

184.62 

10 

3d3  -  3d2(a3F)4p 

a4P  -  z4F° 

3b 

3b 

A4 

Ni  VIII 

184.68 

40 

3d3  -  3d3(a3F)4p 

a2G  -  z4G° 

8b 

% 

A4 

Ni  VIII 

184.95 

40 

3d3  -  3d2(a3F)4p 

a3G  -  z4F° 

8b 

7A 

A4 

Ni  VIII 

185.18 

20 

3d3  -  3d3(a3F)4p 

a3G  -  z4G° 

7b 

7b 

A4 

Ni  VIII 

185.23 

10 

3d3  -  3J2(a3F)4p 

a3G  -  z4F° 

% 

3b 

A4 

Ni  VIII 

185.65 

80 

3d3  -  3d2(a3F)4p 

a2D  -  z4D° 

3b 

V2 

A4 

Ni  VIII 

185.82 

10 

3d3  -  3d3(a3F)4p 

a3G  -  z4G” 

'h 

3b 

A4 

Ni  VIII 

186.16 

10 

3d3  -  3d3(a3i-’)4p 

a’G  -  z’D 

% 

V 

A  4 

Ni  VIII 

186.18 

80 

3ds  -  3d3(a3F)4p 

a7D  z2F 

% 

7b 

A4 

Ni  VIII 

186.31 

10 

3d3  -  3d3(a3F)4p 

a3l)  /2D° 

% 

3b 

A4 

Ni  VIII 

186.49 

250 

3d=-3d2(a3F)4p 

a2H  -  z4G° 

% 

"h 

A4 

Ni  VIII 

186.76 

10 

3d3  -  3d3(a3F)4p 

a20  -  z2F° 

% 

3b 

A4 

Ni  VIII 

186.86 

10 

3d3  -  3d3(a3F)4p 

a3D  -  z4D° 

% 

% 

A4 

Ni  VIII 

186.93 

40 

3d3  -  3d3(a~F)4p 

a2D-z2D 

% 

3b 

A4 

Ni  VIII 

187.08 

10 

3d3-  ld3(a3F)4p 

a2D  -  z2D 

% 

3b 

A4 

Ni  VIII 

187.20 

20 

3d3  -  3d2(a3F)4p 

a3H  -  z4F° 

% 

“A 

A4 

Ni  VIII 

187. 

10 

3d3  -  3d3(a3F)4p 

a2D  -  z4F° 

% 

7A 

A4 

Ni  VIII 

187.87 

10 

3d3  -  3d3(a3F)4p 

a7D  -  z4G° 

■V? 

7A 

A4 

Ni  VIII 

188.06 

20 

3d3  -  3d3(a3F)4p 

a30  -  z4F° 

% 

3b 

A4 

Ni  VIII 

188.58 

150 

3d3  -  3d3(a3F)4p 

a3D  -  z4F° 

% 

3b 

A4 

556 


Ni  IX 


NICKEL  IX  (Ni8*),  Z  =  28 
Ground  State  ls22s22p83s23p*3d2  aF2  (20  electrons) 
Ionization  Potential  [1  573  000]  cm  [195]  eV 


Ni  X 


EUrmcnl 

Wavelength 

Intensity 

- - 

Multiplet 

Configuration 

Term 

J  J 

References 

Ni  IX 

101.657 

3d2  -  3d 4f 

-  'G' 

2-3 

E37 

Ni  IX 

80 

3d*  -  3d4f 

g3F  - 

3-4 

E37 

Ni  IX 

101  846 

3d*  -3d4f 

g’F  3G‘ 

4-5 

E37 

Ni  IX 

101  932 

3d'  -  3d 4f 

4-4 

E37 

Ni  IX 

102  283 

10 

3d*  -  3d 4 f 

o=F  -  3i- 

2-3 

E37 

Ni  IX 

102.340 

| 

3d2  3d4f 

g3F  •  3F° 

2-2 

E3- 

Ni  IX 

102.364 

1 

3d5  -  3d4f 

g3F  3F’ 

3-4 

E37 

Ni  IX 

102.480 

60 

3d* - 3d4f 

p3F  -  3F* 

3-3 

E37 

Ni  IX 

102.539 

1 

3d1  -  3d  4f 

g3F  -  3F° 

3-2 

Ei7 

Ni  IX 

102  602 

3d1 - 3d4f 

*f 

4-4 

F.37 

Ni  IX 

102.710 

1 

3d*-3d4f 

g3F  -  3F° 

4-3 

F37 

Ni  IX 

103  428 

40 

3d*  -  3d 4 V 

’I)  -  3D° 

2-2 

E37 

Ni  IX 

103  620 

80 

3d*  -  3 14f 

■  D  -  >F° 

2  3 

E37 

Ni  IX 

103  831 

3d2  -  3d4f 

'D  -  >1)° 

2-2 

E37 

Ni  IX 

103.926 

1 

3d1-  3d4f 

3P .  Hy 

E37 

Ni  IX 

103.981 

3d2  -  3d4f 

3P  -  3D° 

1  -2 

F37 

Ni  IX 

101  993 

_ 

3d*  -  3d4f 

3p  .  3|)° 

2-3 

F.37 

NICKEL  X  (Ni91),  Z  =  28 
Ground  State  ls22s22p63s23p63d  2D3/2  (19  electrons) 
Ionization  Potential  1  811  000  cm  *;  224.5  eV 


Kiement 

Wavelength 

Intensity 

Multiplel 

Configuration 

Term 

J  J 

References 

Ni  X 

61 .809 

i 

36  -  7f 

-  2F° 

E37 

Ni  X 

61.915 

i 

3d  -  7f 

„*D  -  2F 

F.37 

Ni  X 

66.542 

10 

3d  -  6f 

g*D  -  *F° 

%  -‘,2 

E37 

Ni  X 

66.687 

10 

3  d  -  of 

g2D  -  2F° 

E37 

Ni  X 

74.097 

20 

3.1  -  5f 

g2D-2F" 

E37 

Ni  X 

74.266 

30 

3d  -  5f 

g2D  -  2F’ 

%  -  ~k 

E37 

Ni  X 

82.892 

2 

3p63d  -  3p53d(3l)°)4s 

g2i)  -  2;)° 

H8 

Ni  X 

83.108 

25 

3p63(.  -  3p53d(3D°)4s 

g20  -  2D° 

% 

H8 

Ni  X 

83.326 

2 

3p® 3i  -  3p53d(3D°)4s 

g2D  -  2D° 

% 

H8 

Ni  X 

83.676 

10 

3p83d  -  3p53dv'F°)4s 

g2l)  -  2F° 

%  -  % 

H8 

Ni  X 

84,194 

2 

3p83d  -  3p53d(3D°)4s 

g2D  -  8D° 

%-% 

H8 

Ni  X 

84.418 

5 

3pf  3d  -  3p5.3d(3l)°)4s 

g'D.-D” 

%  % 

H8 

Ni  X 

84.659 

5 

3p83d-3ps3d(3D°)4s 

g2D  -  4D° 

%  -  % 

H8 

Ni  X 

85.523 

25 

?p63d  -  3p53d(3F°)4s 

**d-*f- 

%  -% 

H8 

Ni  X 

85,753 

5 

3p83d-3p53d(3F'°)4s 

g2»  -  2F° 

%  -% 

H8 

Ni  X 

86.300 

60 

3p83d  -  3p53d(3F°)4s 

g'D  -  2F° 

%-% 

H8 

Ni  X 

86.464 

5 

3  / 'd  -  3p53d(3F°)4s 

*sD-‘F° 

%  -  % 

H8 

Ni  X 

86  865 

2 

~p’  id  -  3p!3d(3F°)4s 

g2D  -  4F° 

%  -  % 

H8 

Ni  X 

87,077 

1 

.  d-3r=3d(JP‘)4s 

g2l)  -  2P‘ 

% 

H8 

Ni  X 

87.317 

25 

3^  3d  -  3ps3d(3P3)4s 

g2D  -  2P° 

%  -% 

H8 

Ni  X 

87  680 

15 

3p83d  -  3p53d(3P°)4s 

g2D  -  2P° 

%  -  'h 

H8 

Ni  X 

91 .527 

40 

3d  -  4f 

g3D  2F' 

%  -% 

E37 

Ni  X 

91 .790 

60 

3d  -4f 

g2D  -  2F” 

%  -% 

E37 

Ni  X 

141.271 

150 

3p8  3d  -  3p53d2 

g2D  -  2D° 

% 

G17 

Mi  X 

144.379 

15 

3p63d  -  3p53d2 

g2D  -  2D° 

%  -% 

GI7 

557 


Ni  X 


Ni  XII 


Elea.nl 

Wavelength 

Intensity 

Multiplci 

Configuration 

Term 

J  J 

References 

Ni  X 

144  913 

15 

3p*3d  -  3p*3d* 

*»D  -  2D* 

G17 

Ni  X 

145  040 

3p‘3d  -  3p‘3d* 

*»D  -  »D 

G17 

Ni  X 

2 

3p*3d  -  3p*3d* 

s‘D-2P* 

Gl7 

Ni  X 

145  777 

3p*3d  -  3p*3d2 

*«D - 2P” 

G17 

Ni  X 

146  119 

15 

3p*3d  -  3p*3d* 

S«D  -  !P’ 

Hi-H, 

G17 

Ni  X 

158  374 

150 

3p*3d  -  3p‘3d2 

*!D  -  *F* 

•h 

G17 

Ni  X 

159  975 

3p‘ 3d  -  3p‘3d2 

G17 

Ni  X 

160  798 

5 

3p*3d  -  3p*3d* 

S2D  -  2F' 

■ 

G17 

NICKEL  XI  (Ni10*),  Z  =  28 
Ground  State  ls22s22p63s23p6  'S0  (18  electrons) 
Ionization  Potential  2  591  000  cm1;  321.2  eV 


Element 

Wavelength 

Configuration 

Term 

LJ i 

References 

Ni  XI 

62  730 

20 

3p*  -  3ps(2P°)4d 

ir»s 

m 

E37 

Ni  XI 

63  641 

40 

3p*  -  3ps(2P”)4d 

*'S 

H37 

Ni  XI 

77.393 

80 

3p*  -  3ps(2P°)4s 

g’s-M.iM.p 

E37 

Ni  XI 

78.744 

60 

3p*-3ps(2P°)4s 

s'S-%1%]0 

in 

E37 

Ni  XI 

148  402 

100 

3p‘  -  3p5(2P°)3d 

g'S  -  'P° 

m 

E37 

NICKEL  XII  (Ni11+),  Z  =  28 
Ground  State  ls22s22p83s*  3p5  2P3/2  (17  electrons) 
Ionization  Potential  [2  839  200]  cm  [352]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Tcnn 

J  -  J 

References 

Ni  XII 

147.847 

■r 

3p5  -  3p4(3P)3d 

g2P°  .  »D 

Hi  -Hi 

G17 

Ni  Xll 

152.152 

n  • 

3p5  -  3p4(3P)3d 

*2P” - 2p 

Hi  -  Hi 

Gl7 

Ni  XII 

152.153 

mm  . 

3p5-3p4(3P)3d 

g2P“  -  2D 

Hi -Hi 

G17 

Ni  XII 

153.174 

Bif 

3p5 - 3p4(3P)3d 

g2P°  -  2D 

Hi  -  Hi 

GI7 

Ni  XII 

154  175 

El  ’ 

jp5V<3P)3d 

g*p°  .  2? 

H, -Hi 

G17 

Ni  XII 

157.798 

2 

3p*  -  3p4(3F)3u 

g* P°  ‘  *P 

Hi  -  Hi 

G17 

Ni  XII 

159  975 

1 

3p5  -  3p4(3P)3d 

?2P°  .  Jp 

Hi  -Hi 

G17 

Ni  XII 

160  554 

2 

3p5-3p4('l))3d 

g2 P°  -  2S 

Hi  -  Hi 

Gl7 

Ni  Xll 

166.88 

3ps  -  3p4('D)3  ! 

g*r .  2S 

Hi  -  Hi 

F',9 

Ni  XIII  Ni  XIV 


NICKEL  XIII  (Ni11*),  Z  =  28 
Ground  State  ls*2s12p*3sJ3p4  SP2  (16  electrons) 
Ionization  Potential  (3  097  300]  cm  *;  (384]  eV 


Element 

Wavelength 

Intensity 

MulUplet 

Configuration 

Term 

J  -  J 

References 

Ni  Xlll 

155.12 

3p4  -  3p3i4S*)3d 

g’P  »D* 

2-2 

FI9 

Ni  Xlll 

157.55 

50 

3p4  -  3p3 ,3D°)3d 

■  D  -  ‘F* 

2-3 

Fl9.Fl! 

Ni  XII! 

157.730 

40 

3p4  -  3p* 1 4S* ) 3d 

*3P  •  >D‘ 

2-3 

Fl9.Fl! 

Ni  XIII 

1 58  77 

50 

3p4  -  3p3(4S°)3d 

jj’P  -  3D° 

0-  I 

Fl9.Fl! 

Ni  XIII 

159  97 

3p4  -  3p’(4S”)3d 

g’F  -  >D° 

I  -2 

Fl9 

Ni  XIII 

161  56 

50 

3p4  -  3pV-L)')3d 

’D  •  ‘D° 

2-2 

Fl9.Fl! 

Ni  Xlll 

161  78 

l 

3p4-3p3'*D’)3d 

■S-'P” 

0-1 

Fl9 

Ni  Xlll 

164  15 

3p4-3p3(3D")3d 

S3P-sP” 

2  2 

F19 

Ni  XIII 

303.31 

3s*  3p4  -  3s  3ps 

*3P  -  3P“ 

2-2 

F19 

Ni  XU! 

1277.0 

f 

3p4  -  3p4 

S3P-'S 

I  -0 

S28 

NICKEL  XIV  (Ni13*),  Z  =  28 
Ground  State  ls*2s*2p83s23p3  4S^2  (15  electrons) 
Ionization  Potenl'al  [3  436  000]  cm1;  [426]  eV 


Element 

Wavelength 

Multiplct 

Configuration 

Term 

J 

-  j 

References 

Ni  XIV 

164.146 

35 

3p3  -  3p!('D)3d 

3D~  -  3F 

49 

FI9.B5 

Ni  XIV 

104.80 

3p3  -  3p3(3P)3d 

3P°  -  3D 

49 

-49 

Fl9 

Ni  XIV 

168.12 

3p3  -  3pJ(3P)3d 

S4S°-4P 

49 

-  49 

Fl9 

Ni  XIV 

168.37 

3p3-  3p»|3P)3d 

T-’D 

% 

-49 

FI9 

Ni  XIV 

1 69.69 

3p3  -  3p3(3P)3d 

S4S  -4P 

% 

-49 

FI9 

Ni  XIV 

170.50 

3p3-3p‘!<1D)3d 

aD° - »D 

49 

-49 

FI9 

Ni  XIV 

171.37 

3p3  -  3p3(3P)3d 

k4S°-4P 

44 

-49 

FI9 

Ni  XIV 

172.16 

3p3-3p3('D)3d 

3D  -  3D 

49 

-49 

Fl9 

Ni  XIV 

177.28 

3p3-  3p3('I))3d 

3P° . 3P 

□ 

El 

FI9 

Ni  XIV 

177.56 

3p3-  3p3('D)3d 

3P“ . ip 

y 

u 

Fl9 

Ni  XIV 

253.69 

3s33p3  -  3s3p4 

3D° -  3P 

4. 

■  49 

Fl9 

Ni  XIV 

292.03 

3ss3p3  -  3s 3p4 

3D°  -  3D 

% 

-49 

FI9 

Ni  XIV 

302.27 

3s3  3p3  -  3s  3p4 

X4S° ■ 4P 

% 

-49 

F19 

Ni  XIV 

316.53 

3s3  3p3  -  3s  3p4 

84 S"  -  4P 

% 

-49 

FI9 

Ni  XIV 

1034.9 

f 

3p3  -  3p3 

k*s° .  >p° 

% 

-49 

S28 

Ni  XIV 

1175.3 

f 

3p3-3p3 

8*S° .  jp° 

'<1 

-  i 

S28 

Ni  XIV 

1867.1 

f 

3p3-3p3 

8*S"  -  3D° 

% 

-49 

S28 

Ni  XIV 

1966.6 

f 

3p3 - 3p3 

3D"  3P° 

% 

_ 

-49 

S28 

Ni  XV 


NICKEL  XV  (Ni14’),  Z  =  28 
Ground  State  ls22s22p*3s23p2  3P0  (14  electrons) 
Ionization  Potential  [3  718  300]  cm  [461]  eV 


Ni  XVI 


Element 

Wavelength 

Intensity 

MultipL't 

Configuration 

Term 

J -  J 

References 

N.  XV 

173  73 

-  _  — 

3p3  -  3p3d 

'D  -  ’P° 

2-1 

FI9 

Ni  XV 

174  99 

3p2  -  3  p  3  d 

?’P-’D 

1-2 

F19 

Ni  XV 

176  10 

3p2  -  3p3d 

f’P-»l> 

1  - 1 

FI9 

Ni  XV 

176  70 

3p2  -  3p3d 

*JP-5P‘ 

0-  1 

F19 

Ni  XV 

178  75 

3pJ  -  3p3d 

f’P'D 

1  -2 

F19 

Ni  XV 

178.87 

3p3  -  3p3d 

*JP-2D‘ 

2-2 

FI9 

Ni  XV 

179  28 

3ps  -  3p3d 

SJP  *D 

2-3 

Fl9 

Ni  XV 

180  06 

3p3  -  3p3d 

*’P  •  5» 

2-  1 

FIS 

Ni  XV 

184  89 

3p2  -  3p3d 

SJP-2P” 

1  -2 

F19 

Ni  XV 

189  21 

3p2  -  3p3d 

?.p..p 

2-2 

FIS 

Ni  XV 

195  52 

3p>-  3p3d 

■D-  !D° 

2-2 

F19 

Ni  XV 

209.18 

3s2  3p2  -  3s  3p3 

0  1 

FIS 

Ni  XV 

215  94 

3sJ3p2-3s3p2 

8JP-  JS 

I  -  1 

FIS 

Ni  XV 

221.93 

3sJ3p2  -  3s  3p2 

SJP-2S” 

2-1 

FIS 

Ni  XV 

224  04 

3sJ3p2-3s3p2 

■D  ‘P 

2-1 

FIS 

Ni  XV 

311  73 

3s2  3p2  -  3s  3p2 

*’P  5D' 

1-2 

FIS 

Ni  XV 

319  01 

3sJ3p2-3s3pJ 

*»P-»t) 

2-3 

FIS 

Ni  XV 

1034  3 

f 

3p*  -  3p2 

s’P-'S 

u,  -- 

1  -0 

S2* 

NICKEL  XVI  (Ni15’),  Z  =  28 
Ground  State  ls22s22p63s23p  2PJ,2  (13  electrons) 
Ionization  Potential  (4  000  600]  cm  [496]  eV 


Element 

Wavelength 

Intensity  ] 

Multiple  t 

Configuration 

Term 

J  J 

References 

Ni  XVI 

185.23 

3p  -  3d 

*2P°  -  2I) 

Vi  -  % 

*’19 

Ni  XVI 

194.04 

3p  -  3d 

K2P"  -  20 

%  -  y. 

i;19 

Ni  XVI 

218.39 

3s2  3p  -  3s  3p2 

£2P  - 2P 

Mi  -% 

Fi9 

Ni  XVI 

223.09 

3s2  3p  -  3s  3p2 

*2P“ - 2P 

Mi  -  Mi 

FI9 

Ni  XVI 

232.49 

3s23p  -  3s  3p2 

ie2P°  2p 

% 

FI9 

Ni  XVI 

237  87 

3s23p-3s3p2 

s2P° • 2P 

%  -  Mt 

FI9 

Ni  XVI 

239.53 

3s23p  -  3s  3p2 

g  >P“  -  2S 

Mi  -  Ml 

FlS 

Ni  XVI 

309.40 

3s2 3p  -  3s 3p2 

%  -  Mi 

FI9 

560 


Ni  XVII 


NICKEL  XVII  (Ni16  ),  Z  =  28 
Ground  State  ls22s22p*3s2  *S0  (12  electrons) 
Ionization  Potential  (4  597  000)  cm  [570]  eV 


Ni  XVIII 


Hemcni 

Wavelength 

Intensity  Muluplel 

Configuration 

l  erro 

1  ! 

References 

Ni  XVII 

12.830 

30 

-  — 

2p‘3sJ  2p43s*  3d 

£  *S  *  *P 

0-1 

S  31 

N'  XVII 

30  91 

3s2-  3s  5p 

n'  S 

•p‘ 

0  1 

FI4 

Ni  XVII 

33  249 

6 

3s  3p  *  3s 5d 

2F' 

3D 

0  1 

F33 

N.  XVII 

3  3  340 

3 

3s  3p  -  3s  5d 

3P‘ 

3I> 

1  2 

F33 

Ni  XVII 

33.567 

3s  3p-  3s  5d 

3P“  - 

2-3 

F33 

Ni  XVII 

33  % 

3s  3d  -  3s 6f 

3n  -  3f‘ 

3-4 

Fl4 

Ni  XVII 

38  % 

! 

3s  3d  -  3s  5f 

•n-'F' 

2-3 

F14 

Ni  XVII 

39  346 

3 

3s  3d  - 3s  5f 

2D  -  3F° 

I  -  2 

F33 

Ni  XVII 

39  373 

6 

3  s  . 3d  -  3s  5f 

21)  -  3F‘ 

2-3 

F33 

Ni  XVII 

39  415 

10 

3s  3d  3s  5f 

3I9  -  3FV 

3-4 

F33 

Ni  XVII 

42  855 

20 

3sJ  -  3s4p 

g'S-'P 

0-1 

F33 

Ni  XVII 

44  850 

6 

3s  3p  -  3s  4d 

3P 

3D 

0  1 

F3.3 

Ni  XVII 

44  995 

10 

3s 3p  -  3s 4d 

2P 

3n 

1  2 

F33 

Ni  XVII 

45  018 

1 

3s  3p  -  3s 4d 

3P“ 

3n 

1  1 

F33 

Ni  XVII 

45.382 

20 

3s3p - 3s4d 

3P‘ 

3D 

2-3 

F33 

Ni  XVII 

45.424 

6 

3s  3p  -  3s  4d 

3P  3D 

2-2 

F33 

Ni  XVII 

52.000 

6 

3s  3p  -  3s  4s 

3P° 

3S 

0  1 

F33 

Ni  XVI! 

52.224 

10 

3s  3p - 3s4s 

3P  -  3S 

1  1 

F33 

Ni  XVII 

52.802 

6 

3s  3p  3s 4s 

3P  3S 

2  1 

F33 

Ni  XVII 

54.52 

3s  3d  -  3s  4f 

•1)  *F 

2-3 

FI4 

Ni  XVII 

55  14 

6 

3s  3d  -  3s 4f 

3n  3i- 

1-2 

F33 

Ni  XVII 

55.18 

10 

3s  3d  -  3s  4f 

3n  3F’ 

2-3 

F33 

Ni  XVII 

55  25 

20 

3s  3d  -  3s4f 

3n  3f 

3-4 

F33 

Ni  XVII 

249  180 

1 

3s2  3s  3p 

jf'S 

■p’ 

0-1 

FI9 

Ni  XVII 

365,60  F 

3s2  -  3s  3p 

*'S  -3P 

0-1 

Kk 

NICKEL  XVIII  (Ni'74),  Z  =  28 
Ground  State  ls22s22p63s  2SI/2  (11  electrons) 
Ionization  Potential  4  897  400  cm  607,2  eV 


F  lenient 

WavelenRih 

Inte  tsily 

Mulliplcl 

Configuration 

Term 

...  . 

J  J 

References 

Ni  XVIII 

14.10 

-A 

r 

. 

2p® 3s  - 2p43s2 

2P 

'k-'k 

F27 

Ni  XVIII 

14  37 

-A 

2p6  3s  -  2ps  3s2 

k2S-2P 

'h  -% 

F27 

Ni  xvin 

24.88, 

1 

3p-8d 

2P -2I) 

'h.  -% 

F33 

Ni  XVI" 

25.070 

3 

3p  -  8d 

!P  -2,9 

%  •  % 

F3.3 

Ni  .Will 

26.020 

6 

3s  -  6p 

^2S  -  2P" 

'k  -% 

F33 

N.  Will 

26  046 

3 

3s  -  6p 

XlS  -  2P” 

'k  ■  >6 

F33 

Ni  AV’!' 

26  218 

10 

3p-7d 

2P°  -  2!9 

F33 

Ni  XVIII 

27.98 

3d  -  8f 

2D  -  2F° 

F33 

M,  XVIII 

27.982 

20 

3p-6d 

2P“  -2D 

%  -% 

F33 

Ni  X V!II 

18.018 

3 

3d  -  8f 

219  -  2F” 

%  -% 

F33 

Ni  XVIII 

28  220 

3p  -  6d 

2P°-2D 

F33 

Ni  XVIII 

29  383 

3d  -  7f 

20  -  aF° 

F33 

Ni  XVIII 

79.422 

\ 

3d  -  7f 

2 19  -  2F° 

%  -  % 

F33 

Ni  XVIII 

29.779 

35 

3s  -  5p 

g2S  ■  2P° 

'h.  -% 

F33 

Ni  XVIII 

29.829 

20 

3s  -5p 

«2S  -  2P° 

V.  -  'k 

F33 

Ni  XVIII 

31  845 

20 

3d  -  6f 

20  -  2F” 

% 

F33 

Ni  XVIII 

31.890 

20 

3d  -6f 

20  -  ap" 

%  -  % 

F33 

Ni  XVIII 

3?  034 

60 

3p  -  5d 

2P°  -2o 

'k  -% 

F33 

Ni  XVIII 

32.340 

90 

3p-5d 

2p°  -  2D 

F33 

Ni  XVIII 

36.990 

60 

3d  -  5f 

20 . 2F” 

F33 

H  Me  U  Me  B  C  N  O  F  Ne  Na  Mg  A I  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  C.a  Ge  As  Se  Br  Kr 


561 


Ni  XVIII 


Ni  XX 


Wi.elcnjth 


MulUfikt  . 


Coofifurabott 


S-M»  F33 
Mi-*  F33 

*  -  Mi  F33 

*  -  *  F33 

*  -  *  F33 

*  -*  F33 

Mi  -  Mi  F33 

*  •  V,  F33 

%  •  *  F33 

*  -  M»  F33 

V»-M»  F3J 

*  -  S  F33 

*  -  *  F33 

*  -  *  F33 

Mi  -  Mi  W7 


NICKEL  XIX  (Ni18*),  Z  =  28 
Ground  State  ls22s22p*  lS0  (10  electrons) 
Ionization  Potential  12  477  000  cm'1;  15-46.9  eV 


NICKEL  XX  (Ni19+),  Z  =  28 
Ground  State  ls22s22p5  2Pa/2  (9  electrons) 
Ionization  Potential  [13  220  000]  cm1;  [1639]  eV 


Wavelength 


Configuration 


Ni 

aX 

!  1.691 

Ni 

XX 

N 

XX 

11.818 

Ni 

XX 

11.854 

Ni 

XX 

1 1 .946 

2n»-  2d4 (>S) 3d 
2p8  -  2p<(,S)?d 
2p5  -  2p4('S)3d 

2p8  -  2p4('D)3d 

2p5  -  2p4('D)3d 

g1  P  -2D 

gi p°  -*r> 

g2 P°  -  2D 

«*p° - *p 

„«p-..p 


Mi-*  S  3 1 
Mi  -  %  S3! 

Mi -Mi  S3l 
Mi -Mi  S3I 
?  Mi -Mi  SJl.Ks 


Ni  XX 


Ni  XXII 


Llemcal 

Wavelength 

intensity 

Muttiplei 

Coofiruraliofi 

Term 

j  -  j 

Reference* 

Ni  XX 

11  963 

20 

2p*  -  2p4(*P)3d 

1  V?9Eyi  H 

%  -3-1 

S31.K* 

Ni  XX 

12.04} 

30 

2p‘-2p*(*P)3d 

t»p  *p 

«  % 

S3I 

Ni  XX 

12  103 

40 

2p*-2p4(‘P)3d 

t *p* - *p 

ML  -3. 

S31 

Ni  XX 

12  139 

0 

2p»-2p4('D)3d 

Mi  -Mi 

RTEjH 

N.  XX 

12  164 

10 

2p*  -  2p4(*P)3d 

Mi  Mi 

Ni  XX 

12  250 

20 

2p‘-2p4(*P)3d 

j*p*  -  *p  ? 

Mi  -Mi 

Ni  XX 

12  315 

0 

2p‘  ■  2p4(*P) 3d 

»p 

Vi  Mi 

S31.KS 

Ni  XX 

12  915 

3C 

2p‘-2p4('D|3* 

*D 

Mi  -  Mi 

S  31 

Ni  XX 

13  065 

10 

2p*  -  2p4(,P)3* 

g‘P"  -  'P  ? 

Mi  -Vi 

S3I.K8 

Ni  XX 

13  120 

10 

2p*  •  2p4(*P)3s 

j>*P°  •  »P  ? 

Mi-Mi 

S31.KS 

Ni  XX 

13  151 

10 

2p‘-2p4(»P)3s 

g'P  -4P 

Mi  -Vi 

S31 

Ni  XX 

1 3  2  40 

20 

2p‘  -  2p4(*P)3$ 

*’P*-4P 

Mi  -Mi 

S  3 1 

Ni  XX 

1 3  303 

10 

2p‘  -  2p4!*P)3s 

**P  -  4P 

Mi  -Mi 

S31 

Ni  XX 

13.37  ? 

2s2p‘-  2»2p‘(*P*)3s 

*s  -  »p- 

Vi  -Mi 

K8 

Ni  XX 

(S3  82  P 

2s*2p‘  -  2»2p* 

g'P  *S 

Mi  -M. 

K( 

Ni  XX 

94  97  P 

2»*2p‘  -  2»2p* 

g'P-  -  «s 

Vi  -Vi 

K 

- - - 

L  - 

NICKEL  XXI  (Ni20+)  Z  =  2« 

Ground  State  ls22s22p4  3P.  (8  electrons) 
Ionization  Potential  [14  091  000]  cm  [1747]  eV 


Element 

Wavelength 

Configuration 

Term 

J  J 

References 

Ni  XXI? 

8,886 

10 

S3 1 

Ni  XXI? 

8,993 

20 

S31 

Ni  XXI 

10  902 

20 

2s*2p4  -  2s2p43j 

■D  -  'F° 

2-3 

S31 

Ni  XXI’ 

11.123 

20 

S31 

Ni  XXI 

11.342 

20 

2p4  -  2p3('P°)3d 

*3P  -  3D° 

2-3 

S31 

Ni  XXI 

11 .403 

20 

2p4  -  2p3(,I3°)3d 

s’P-’D' 

2-3 

S31 

Ni  XXI 

11  457 

20 

2p4  -  2p3(4S°)3d 

„ap .  3jy 

2-3 

S3 1 

Ni  XXI 

12.467 

30 

2p4  -  2p3(4S°)3s 

g'P  -  3S° 

2-1 

S3 1 

Ni  XXI 

12.552 

30 

2p4  -  2p3(4S°)3s 

g'P-'S" 

1  -  1 

S31 

Mi  xrt 

12.581 

30 

2p4  -  2p3(4S”)3s 

g3P  -  3S° 

0-  1 

S3 1 

NICKEL  XXII  (Ni21+),  Z  =  28 
Ground  State  ls22s22p3  4SS,2  (7  electrons) 
Ionization  Potential  [15  180  000]  cm'1;  [1882]  eV 


Element 

|  Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

1  J 

References 

Ni  XXII? 

mam 

10 

1 

S3) 

Ni  XXII 

20 

?p3 - 2p33d 

«p° - «p 

Mi  -  Mi 

S3) 

Ni  XXII 

■ 

30 

2p3  -  2p*3d 

*D°  -  3i) 

Mi  ■  Mi  i 

S31 

Ni  XXIII 


Ni  XXVI 


NICKEL  XXIII  (Ni224),  Z  =  28 
Ground  State  ls22s22p2  3P0  t6  electrons) 
Ionization  Potential  (16  156  000)  cm1;  (2003)  eV 


Element 

Wavelength 

Intensity  ] 

Mulliplel  j 

Configuration 

ierm 

— - 1 

1  -  J 

References 

Ni  XXIII? 

10.6*0 

10 

S3! 

Ni  XXIII? 

to  762 

20 

S3  i 

Ni  XXIII 

10  %7 

20 

2p5  -  2p3s 

?3p- 

0-1 

S31 

N.  XXIII? 

11.002 

20 

i 

1 

S31 

Ni  XXIII 

11  023 

20 

2p2  -  2p3s 

g>P .  ir 

7 

0-  1 

S3 1 

Ni  XXIII 

11.0  3 

0 

2p*  -  2p3s 

?>p.ip» 

i  - 1 

Sil 

Ni  XXIII 

11.159 

20 

2ps - 2p3s 

?jp .  .p" 

7 

2-1 

S3 1 

Ni  XXIII 

11  262 

30 

2p2 - 2p3s 

'D  -  aP” 

n 

2-1 

S3 1 

Ni  XXIII 

11.298 



40 

1 

2p*  -  2p3s 

■S-'P" 

0-1 

i 

S3! 

. .  . 

NICKEL  XXIV  (Ni234),  Z  =  28 
Ground  State  ls22s22p  2P?,2  (5  electrons) 
Ionization  Potential  [17  124  000]  cm  J;  (2123)  eV 


NICKEL  XXV  (Ni244),  Z  =  28 
Ground  State  Is2 2s2  'So  (4  electrons) 
Ionization  Potential  (18  382  000)  cm  (2279)  eV 


NICKEL  XXVI  (Ni2Sf),  Z  =  28 
Ground  State  ls22s  2Si/2  (3  electrons) 
Ionization  Potential  (19  342  000)  cm1;  [2398]  eV 


Element 

Wavelength  ] 

Intensity  j 

Multiple!  |  Configuration 

Term 

J-J  ! 
_ 1 

j  References 

Ni  XXVI 

Ni  XXVI 

157.5  P 

221.6  P 

i 

t 

1 

J 

2s -2p 

2s  -  2p 

j 

K’S  -  ’P° 
s2S  -  ’P* 

'h 

'k  -  'k 

Kk 

K8 

564 


Ni  XXV11 


Ni  XXVIII 


NICKEL  XXVI!  (Ni2**)  Z  =  28 
Ground  State  Is2  ’S0  (2  electrons) 
Ionization  Potential  [82  980  000]  cm'1;  [10288]  eV 


fciemeni 

‘  - - 1 

Wavelength 

!  mens  it  y 

Multiple!  | 

Configuration 

Term 

J  ! 

L _ 

I  References 

N,  XXVIt 

Ni  XXVII 

Ni  XXVII 

: 

1  '36 

1  60 

1  63  ? 

j 

_ 

f 

] 

Is1-  Is 3p 

Is1  -  ls2p 

U*-  Is2<> 

(t’S  -  *P* 

?‘S-*S 

1 

0-i  ,  Cli 

0  - !  Cm 

0-1  j K» 

I 

NICKEL  XXV111  (Ni27*),  Z  -  28 
Ground  State  Is  2S!/2  (1  electron) 
Ionization  Potential  [86  908  000]  cm1;  [10775]  eV 


Element 

Wavelength  [  Intensity  | 

Multiple! 

...  ' 

Configuration 

rm . ■  .  ■ 

Term 

;  -  j 

References 

Ni  XXVIII 

1  54  P 

1 

i 

__ 

1  s  -  2p 

T"  . . 

s’S  -  ‘P° 

v.  -% 

K8 

565 


S2S-20E  0-73  37 


Cu 


Cu 

COPPER,  Z  =  2* 

Unclassified  Lines 


566 


Cu 


W»vrl«Hth  |  I  ale  piny  |  Mulupki 


I  162  651 
163.271 
!  163  598 
164.259 
165.127 

16$  481 
166  308 
i  166  645 
I  168.  Ill 
|  169488 

169  765 
j  170  007 
172  036 
I  173  193 
|  175.484 

175  633 
176.232 

176  824 

177  466 

178  489 

1  179.223 
180  986 
186  296 
197  128 
i  97  598 

199  723 

201  329 
201.615 

202  065 

203  432 

204.056 

204  725 

205  610 

206  355 
206  842 


207.733 
I  207  925 
j  210.217 
210612 
|  211  707 

215  611 
216.454 
217.743 
241.583 
248.153 

249  415 
249.908 
250.400 
251.670 
251 .947 

252.223 

252.780 

253.465 

253.786 

254.510 

254.772 
255  417 
256.365 
256.898 
257.315 

257,626 
258.004 
258,265 
258.927 
259  871 


Rcfcnaco 


567 


C  y 


Cu 


Element 

Wavelen|th 

=~~  ■  -i-  ~ 

intensity 

Multiple: 

Confirmation 

Ter® 

J  •  J 

Reference* 

r  ”  " 

pu  ■  ■■  ■■ 

■ 

— 

Cu 

260  245 

250 

KM 

Cu 

261  606 

300 

KM 

Cu 

261  *06 

200 

KM 

Cu 

262  442 

200 

K  20 

Cu 

264  C29 

150 

K20 

c- 

266  061 

200 

X  20 

c 

266  5*4 

100 

KM 

l 

267  562 

250 

K20 

Cu 

26*  77? 

500 

K20 

Cu 

269  044 

400 

KM 

Cu 

269  653 

200 

KM 

Cu 

270  "’40 

200 

K20 

Cu 

272  424 

.50 

KM 

Cu 

272  *07 

106 

Km 

Cu 

273  417 

200 

K20 

Cu 

274  601 

150 

K20 

Cu 

275  244 

100 

i 

KM 

Cu 

277.761 

100 

K20 

Cu 

279  150 

100 

KM 

Cu 

2*1  492 

500 

KM 

Cu 

281  744 

400 

K26 

Cu 

293  257 

100 

KM 

Cu 

297.057 

100 

K20 

Cu 

29*  90! 

200 

K27 

Cu 

299  217 

150 

K  20 

Cu 

304  434 

100 

K20 

Cu 

310  727 

150 

K20 

Cu 

312  505 

20(1 

K20 

Cu 

322  617 

l<0 

KM 

Cu 

323  *16 

600 

K20 

Cu 

324  607 

500 

K20 

Cu 

325  03* 

218) 

K20 

Cu 

32’  6*7 

200 

K20 

Cu 

32:  575 

200 

K20 

Cu 

327  3*3 

i  SO 

K20 

Cu 

328  412 

500 

K20 

Cu 

128  536 

250 

K20 

Cu 

32*. *31 

200 

K20 

Cu 

329  047 

1000 

K20 

Cu 

329  *5 | 

318) 

K20 

Cu 

332  405 

100 

K20 

Cu 

332.893 

1000 

K20 

Cu 

333  562 

300 

K20 

Cu 

334  204 

3(8) 

K20 

Cu 

335  470 

150 

Km 

Cu 

335  919 

250 

’<20 

Cu 

336.27° 

250 

K20 

Cu 

34!  4*3 

250 

K20 

Cu 

342  713 

*00 

K20 

Cu 

345.36* 

900 

K20 

Cu 

346  064 

600 

K20 

Cu 

348  413 

150 

K.20 

Cu 

350  056 

100 

K?0 

Cu 

353.031 

150 

K20 

Cu 

353.568 

190 

K20 

Cu 

357  052 

1(8) 

K20 

Cu 

35*  *65 

9(8) 

K20 

Cu 

359  873 

500 

K20 

Cu 

361  220 

250 

K20 

Cu 

361  *38 

150 

K20 

Cu 

363.967 

MX! 

K20 

Cu 

370.622 

MX) 

K20 

Cu 

371.267 

100 

K20 

Cu 

377.355 

100 

K20 

Cu 

377.756 

150 

K20 

568 


Cu  Cu  I 


COPPER  I  (Cu0*).  Z  =  29 

Ground  State  ls22s22p83s23p63d104s  2Si,2  (29  electrons) 
Ionization  Potential  62  317.2  cm  ■;  7  726  eV 


Element 

Wavelength 

Intensii  y 

Multiple! 

Configuration 

Term 

J 

J 

References 

Cu  1? 

1504  091 

0 

S 1 7 

Cu  P 

1522.252 

Oh 

S 1 7 

Cu  17 

1523  371 

Ih 

Sl7 

Cu  1? 

1523  851 

Oh 

S17 

Cu  1 

1 579.658 

5 

3d'4^  -  3d*4s('l))5p 

*1)  -  *0° 

34 

-34 

S17 

Cu  I 

1583.799 

15 

32 

3d*4sl  -  3d*4s(  '13)5p 

M)  3F" 

V. 

-’4 

Sl7 

Cu  1 

1585  871 

5h 

31 

3d*4sJ-  3d»4s(,l))5p 

3I>  -  3P“ 

34 

-34 

S<7 

Cu  1 

1616  940 

20h 

31 

3d»4sl-  3d*4s(,l))5p 

3I)  3P 

34 

-  94 

■Si  7 

Cu  1 

1621  M6 

20 

32 

3d*4^2  -  3d*4s(’mSp 

»r 

39 

•32 

S 1 7 

Cu  1 

1632  326 

s 

3d*4s*  •  3d*4s(M))5p 

*1)  •  3D” 

34 

-34 

SP 

Cu  1 

1640  474 

5r 

n 

3d!04s  -  rj10 1 1  p 

82S  -  3P 

'4 

-34 

S 1 7 

Cu  1 

1647  030 

Oh 

3d“4sJ  •  3d*4s(3l))5p 

»|)  if 

34 

-34 

S 1 7 

Cu  1 

1650  119 

5r 

12 

3il'94*.3d,»l0p 

K‘ S  -  M> 

92 

-  94 

S17 

Cu  1 

165C  Mil 

5r 

li 

3dl04s  -  3d'°  lOp 

8!S  -  3P 

92 

34 

S 1 7 

Cu  1 

1651  721 

20r 

'0 

3d*4sJ-  3d*4s(,l»5p 

30  M) 

39 

-  34 

S 1 7 

Cu  1 

1655.318 

30r 

29 

7d“4ss  -  3d,4s(3ni5p 

M)  ip 

V. 

-24 

Sl7 

Cu  1 

1664  303 

lOr 

11 

3d'°4s  •  3dt09p 

*3S  -  3P 

94 

-  94 

SI7 

Cu  I 

1664  708 

lOr 

11 

3dl04s  -  3d,c9p 

jf3S  3P" 

% 

-34 

S 1 7 

Cu  1 

1671  484 

3 

28 

3d® 4s3-  3d*4s(3l))5p 

*1)  -  *T>° 

34 

-34 

S 1 7 

Cu  1 

1673.440 

5 

29 

3d’ 4s*  -  3d®4s(3D)5p 

M)  M 

39 

-34 

S 1 7 

Cu  1 

1684  674 

200 

28 

3d” 4s* -  3d»4s(3l))5p 

3D  4D 

34 

-34 

S17 

Cu  1 

1685  682 

25r 

10 

3d,04s  •  3d’°8p 

4’S  3P” 

94 

-  94 

S 1 7 

Cu  1 

,687.043 

20r 

10 

3d,04s  3dl08p 

e3S  3P 

■4 

-34 

S 1 7 

<  U  1 

1688  093 

30 

28 

3d® 4s*  -  3d’4s(3I))5p 

M)  -  4D° 

=6 

-24 

S 17 

Cu  1 

1688,865 

15 

27 

3tf84s3  -  3d*4s(r’l))5p 

»D .  <p 

34 

-34 

Sit 

Cu  1 

1691  076 

30 

27 

3d84s3  3d®4s(313)5p 

M)  .  «p 

34 

-24 

S 17 

Cu  1 

1692  654 

5h 

3d®4s3-  3d®4s(313)5p 

3 13  4P 

34 

-34 

S17 

Cu  1 

1701  292 

10 

30 

3d84s3-3d84s<3D>5p 

3»  -  3ir 

34 

34 

S 17 

Cu  1 

170’  843 

30r 

8 

3d">4s  -  3d»4s(!D)4p 

8XS  -  ’13° 

92 

-34 

S  17 

Cu  t 

1707  391 

5f 

3d'°4s  -  3dlt>8s 

!S  -  3S 

’4 

-  94 

S17 

Cu  1 

1709  3% 

2 

3d®4s*-3d’4sf3D)5p 

»D  -  31)° 

34 

-34 

S17 

Cu  1 

1713  364 

50r 

1 

3dl04s  •  3d®4s(1l))4p 

-  3P“ 

92 

-  94 

Si  7 

Cu  1 

1725.664 

50r 

9 

3d'°4s  3d'°7t> 

g’S  -  3P‘ 

■4 

-34 

Sl7 

Cu  I 

1730  576 

10 

28 

3d84s3  3d84s(M><5p 

3 13  -  4D° 

34 

-34 

Si? 

Cu  t 

173032 

2h 

3d»4s3-3d*4s,’D)5p 

-  «P° 

34 

-94 

S 17 

Cu  I 

1732.674 

20 

29 

3d»4s3-3d®4s(3l))5p 

2D  .  »p 

34 

-34 

S 1 7 

Cu  I 

1741  574 

50r 

V 

3d")4s  ■  3dlc7p 

-  3P” 

92 

-  94 

S 1 7 

Cu  1 

1749  202 

2 

3d*4s* • 3d*4s(3D)5p 

M3  •  4F“ 

-  34 

S 17 

(  u  I 

1764  540 

(Of 

3dl04s  -  3d’°7s 

3S-3S 

‘4 

-  94 

Si  7 

Cu  I 

1774  820 

200r 

7 

3d,04s  •  3d®4s(’D.’4p 

g5S  •  3P’ 

94 

-34 

S 1 7 

Cu  1 

1817.265 

20 

6 

3d‘°4s  -  3d'°6p 

"3S  •  3P° 

92 

-  94 

S 1 7 

Cu  I 

1825.348 

lOOr 

6 

3d,04s  3d106p 

g*s  *P8 

94 

-  34 

S 1 7 

569 


Cu  I! 


Cu  II 


COPPER  II  iCu1*),  Z  =  29 
Ground  Sc?te  Is*2s12p*3s,3p*3d‘°  *S0  (28  electrons) 
Ionization  Potential  163  669.2  cm1;  20.292  eV 


Fir  meal 

Wavelength 

Intensity 

Multiple) 

Configuration 

Term 

t  i 

Reference* 

Cu  II 

675  6020 

2 

k4‘®  -  3d®(*D)5( 

*‘S  -  Jr>' 

0-1 

R21 

Cu  II 

685  1406 

8 

3d1’-  3d»(*D)5f 

jp’S  -  >F 

0-  1 

R2I 

Cu  II 

685  3963 

2 

3d'®  -  3d*(3D)5f 

*'S-3P* 

0-1 

R21 

Cu  II 

709  3129 

10 

.2 

3d1*  -  3d*;,D)6p 

Z'S  -  ‘P* 

0-1 

R2I 

Cu  II 

713  1787 

10 

1! 

3d1®  -  3d®;*D)6p 

0-1 

R2! 

Cu  II 

724  4887 

15 

10 

3d1”  -  3d*(,D)4f 

g’S  3D' 

0-1 

R21 

Cu  II 

735  5203 

20 

9 

3d'®  3d*(*3)4I 

g'S-’P’ 

0  1 

R2I 

Cu  II 

736  0319 

25 

8 

3d1®  -  3d*(*0)4f 

*'S-3P‘ 

Cl 

K2I 

Cu  II 

752.80 

0 

R2I 

Cu  II 

763  29 

0 

R  2 1 

Cu  U 

768.48 

0 

R2I 

Cu  II 

776  18 

0 

R21 

Cu  11 

777  7435 

0 

3d*(,D)4s  -  3d*CD)6f 

iD  -  3P° 

2  -  1 

R2I 

Cu  II 

779  2949 

8 

3d*(,D)4s-  3d*4s(4F)4p 

>D  -  v3F° 

3-2 

R21 

Cu  II 

784  9125 

0 

3d*(3D)4s  -  3d*ls(4F)4p 

3D  - v3F° 

2-2 

R21 

Cu  11 

797  4552 

10 

3d*(,D)4s  -  3d,(1D)7p 

>1)  -  3P“ 

3-2 

R21 

Cu  II 

806  5472 

1 

3d*(*D)4s  -  3d'4s(‘l-)4p 

■D  v3F” 

2-2 

R21 

Cu  II 

810  635 

1 

R2I 

Cu  II 

810  9984 

15 

5 

3d1®  -  3d*(3D)5p 

g'S  -  3 IV 

0  - 

R21 

Cu  II 

811.29 

1 

R21 

Cu  II 

313.8834 

20 

6 

3d‘®-3«m>)5p 

j?*S  -  *P® 

0  1 

R21 

Cu  II 

822.500 

1 

R21 

Cu  11 

823.768 

2 

43 

3d*(*D)4s  -  3<2®4s(4F)4p 

3n  -  v®d° 

2-1 

R21 

Cu  II 

823.8378 

2 

3d*(1D)4s  -  3d*(4D)7p 

'D  -  3D" 

2-2 

R21 

Cu  II 

324  635 

2 

k  :> 

Cu  II 

826  9961 

30 

4 

3d’“  •  3d®I3D»5p 

g'S  -  3P° 

0  1 

R21 

Cu  II 

836.0278 

0 

3d®(*D)4s  -  Id®(3!))6p 

3 13  -  MV 

3-2 

R21 

Cu  II 

839  47 

1 

R21 

Cu  II 

841.1346 

2 

47 

3d*(,D)4s  -  3d*(3D)6p 

3D  -  3F° 

2-2 

R21 

Cu  II 

842.4964 

1 

3d*(,D)4s  -  3d’(,!>)6p 

3D  !D° 

2-2 

R2I 

Cu  II 

844.6128 

3 

48 

3d*(,D)4s  -  3d*(*D)6p 

3D  -  3D° 

2-1 

R2I 

Cu  II 

844.9122 

5 

3d*(,D)4s  3d’(,D)6p 

DD  -  *F° 

2-3 

R2I 

Cu  1! 

848.8075 

15 

48 

3d*(,D)4s  -  3d*(2D)6P 

3D  3D" 

3-3 

R21 

Cu  II 

849  3594 

3 

47 

3d®(3D)4s  - 3d*l,D16p 

3D  -  3F° 

1  -2 

R21 

Cu  II 

850  7480 

2 

3d®(lD)4s  -  3d’<3l)»6p 

3D  -  'D° 

1  -2 

R21 

Cu  II 

851  3027 

25 

47 

3d*l3D)4<  -  3d'CI»6p 

3D  -  3F° 

3-4 

R21 

Cu  II 

851.7714 

2 

47 

3d*(*t))4s-  3d'(,D)6p 

3I)  -  3|° 

3-3 

R21 

Cu  II 

852.9061 

3 

48 

3d®(3D)4s  -  3d’(ID)6p 

3I9  -  3D“ 

1  1 

R21 

Cu  II 

853  5644 

1 

3d’(lD)4s  -  3d*(JD)6p 

3D  3P° 

1  -n 

R21 

Cu  II 

855.4762 

5 

48 

3d»(,D)4s  -  3d*(,D)6p 

3D  3D' 

2-3 

R  21 

Cu  II 

855.7002 

10 

48 

30®(,D)4s-  3d®(,D)6p 

SD  -  30" 

2-2 

R2I 

Cu  II 

858  4869 

25 

47 

3d*(,D)4s  -  3d*(JD)6P 

3D  -  3F° 

2-3 

R21 

Cu  II 

858.5667 

25 

3d*(3D)4s  ■■  3d®4s(4F)4p 

3D  -  v3G° 

3-3 

R21 

Cu  II 

859.1509 

0 

3d®<5D)4s  ■  3d*(3D)6p 

3D  -  3P° 

2-1 

R21 

Cu  il 

860.7217 

I 

43 

3d*(*D>Z*-  3d’4s(4F)4p 

3D  -  v3D° 

2-2 

S2! 

Cu  II 

861.9916 

40 

3d*(3D)4s  -3d*4s!4Fl4p 

3D  -  v3I  ° 

3  -  4 

R2I 

Cu  II 

862.8226 

2 

3d*(*r))4s  -  3d*(,D)6p 

®D  -  3F° 

2-2 

R21 

Cu  II 

864  1546 

10 

3d4(!!D)4s-  3d’4sl3P)4p 

3n  w'D" 

3-2 

R2I 

Cu  II 

864  2138 

10 

3d’(,D)4s  -  3d*(,D)6p 

3D  -  3D° 

1  -2 

R21 

Cu  II 

865.3902 

40 

3d*(*D)4s  -  3d*4s(4F)4p 

•’I)  v3G° 

2-3 

R21 

Cu  II 

866.4427 

5 

3d*(,D)4s-  3d»(3D)4f 

iD  -  Hj" 

2-3 

R2I 

Cu  II 

867  7336 

8 

3d,(*D)4s  -  3J"(3D)6p 

3D  3p 

1  1 

R21 

Cu  II 

869.0641 

10 

3d,(,D)4s  -  3«J® 4s (*Pr4p 

3D  -  w  35° 

2-1 

R  2 1 

Cu  II 

869.3360 

25 

43 

3d*(*D) 4s  -  3d“4s <'*F)4p 

3D  -  v3l)° 

1  -2 

R2I 

Cu  II 

870.5389 

8 

42 

3d*(*I))4s  -  3dK4s(*G)4p 

3D  -  u»P 

3-2 

K2! 

Cu  II 

871  0676 

8 

3d’(l!D)4s  -  3d84s(*P)4p 

3D-  w‘D” 

2-2 

R2! 

Cu  II 

373.2629 

15 

»3 

3d*(*D)4s  -  3dK4s(4F)4p 

3D  -  v3D° 

3-3 

R21 

Cu  II 

876.7227 

20 

3d*(,D)4s  -  3ds(,D)4f 

3D  -  3F° 

3-3 

R2I 

Cu  II 

877.0121 

25 

3d»(H))4s-  3d’4s!4P)4p 

3D - x‘S" 

3-2 

R  25 

Cu  II 

877.5548 

20 

42 

3d,(,D)4s  -  3ds4s(IGl4p 

3D - u’F' 

2-2 

R2I 

570 


Cu  If 


Cu  IJ 


Kkacii 

Wxfeleltjlh 

Intensity 

Muliipact 

Con/ nur  avion 

Term 

1 

References 

Cu  11 

877  8471 

15 

3d*(*D)4j  -  3d*4s(*P)4p 

3D  •  w’S' 

1  -  1 

R2I 

Cu  II 

878.6986 

50 

42 

3d*(,D)4»  -  34*4»(*G)4p 

3n  usf* 

3-3 

R2I 

Cu  II 

879  8912 

2 

3d»(‘D)4j  -  3d»4t(>P)4p 

1  -2 

R2I 

Cu  II 

880  3230 

5 

43 

3d*(‘D)4t-  3d‘4s(4Fl4p 

3D .  »>n' 

2  -  3 

R21 

Cu  11 

883  2800 

5 

3d,(‘n)4t-3j»4s(Jp)4p 

1  - ! 

R2I 

Cu  II 

883  8390 

5 

Ci»<3D)4x  -  3d»(*D)4f 

>r>  - 

2-3 

R2I 

Cu  11 

884  1332 

10 

44 

3d*(*D»4*  -  3d*4*(4P)4p 

3r>-x‘S- 

2-2 

R2I 

Cu  II 

684  4346 

8 

75 

3d,(*D)4t  -  3d*(*D)6p 

>D  -  3F* 

2-3 

R?1 

Cu  II 

884  8262 

5 

3d*(,D)4t  -  3d*(*D)4f 

>!>  •  *P* 

2-1 

R2I 

Cu  II 

885  8472 

25 

42 

3d»(*D)4x-  3d*4s(*G)4p 

3D  -  n»F* 

2-3 

R2! 

Cu  II 

866  5111 

10 

42 

3d»(,l))4*-3d,4s‘.Ki)4p 

3d  -  u3:-‘ 

!  -2 

R2I 

Cu  II 

886  9434 

60 

41 

3d*(*D)4s  ■  3d*4»(,P)4p 

>D  -  W»D* 

3-2 

R  2 1 

Cu  II 

S'*)  5669 

60 

41 

3d»(*D)4s  -  3d*4»(*P)4p 

3n  -  w3d 

2-1 

R  21 

Cu  i: 

892  4144 

50 

41 

3d*(’D)4i  -  3d*4s(,P)4p 

3n-w3D‘ 

3-3 

R2I 

Cu  II 

893  6777 

80 

40 

3d*(,D)4»  -  3d*4s(*PMp 

3d  w3r 

3-2 

R2I 

Cu  II 

894  2274 

40 

41 

3d*(,D)4s  -  3d*4s(,P)«i 

3I)  -  w3D" 

2-2 

R  21 

Cu  II 

8%  7588 

60 

40 

3d*(*l>)4*  -  3d*4»(*P)4p 

jn  w>p° 

2  - 1 

R2I 

Cu  II 

8%  9762 

40 

40 

3d*(*D)4s-  3d*4»(,P)4p 

3D  w3P* 

1  -0 

R2I 

Cu  '1 

897  7932 

15 

74 

3d*(3D)»s  3ti»4s(sPi4|, 

>1)  w'D° 

2-2 

R  21 

Cu  II 

1199  7888 

5C 

41 

3d»(,r»4i-  3d*4s(,P)4p 

3I> 

2  3 

R2I 

Cu  II 

899.7922 

50 

<1 

3d*l,D)4j  -  3d*4i(,P/4r. 

w3i>" 

1  1 

R2I 

Cu  11 

901  0731 

60 

40 

3d*(*D)4i  ■  3d*4s(,Pl4p 

3n  -  h3p” 

2-2 

R2I 

Cu  !1 

903  5290 

1 

41 

3d*(*D)4s  -  3d,4s(,P)4p 

3I)  w3D 

1  2 

R  2 1 

Cu  II 

906.1134 

40 

40 

3d*(,D)4»  -  3d‘4^(,P)4p 

3n  w3P' 

1  1 

R21 

Cu  i\ 

910  5185 

15 

40 

3d*(’D)4i  -  3d*4s(,P)4p 

3n  w3p“ 

1  -2 

R2I 

Cu  II 

911  6301 

1 

3<i*l*D)4  3d»(»l»4f 

'D  >P" 

2  1 

R21 

Cu  II 

911.6793 

1 

3d*(M>  -  3d*4%(4P)4p 

'!)  x‘S” 

2-2 

R2I 

Cu  II 

912  0248 

0 

Sd’I’BUs  -  3d»(»D)4f 

>n  =p" 

2-2 

R21 

Cu  II 

912  4162 

3 

3d*(!l))4s  -  3d*(,D)4f 

•i)  -  3pa 

2-1 

R2! 

Cu  11 

913.5018 

0 

3d*(*l»4s  3d*4s(K'.)4p 

2-3 

R2! 

Co  II 

914.2133 

80 

38 

3d,(,D)4s-3<Ja4s(*P)4p 

3I1  x»l>“ 

3-4 

R21 

Cu  1! 

9! 7  3058 

20 

38 

3d»(,l»4s-3.l*«-,(4P»4p 

3n  x3d 

3-2 

r:i 

Cu  il 

922.01 90 

60 

37 

3d*(30)4s  3(3*4si,l))4p 

3n  v3p° 

3  2 

R21 

Cu  II 

922  4161 

20 

73 

3d’(3D)4x  -  5d’4s(,P)4p 

•n  w3i>- 

2  •  2 

R21 

Cu  II 

924  2386 

50 

38 

3d»(!l))4s  3d*4s(*P)4p 

3I)  x3D 

2-3 

R21 

Cu  11 

925  0992 

30 

38 

3d*(iI))45  -  3d*4s(4p)4p 

Jn-x»n 

2-2 

R21 

Cu  II 

925  1098 

30 

3d»(,l»4s-3d»4s(*P)4p 

■1)  W3,P° 

2-1 

R21 

Cu  II 

925.1263 

30 

38 

3de(*!))4s  3d*4s(4P)4p 

*n-x»n” 

2-  ! 

R2I 

Cu  II 

929  7020 

2 

3d»(»l))4s-3d=4il'P)4p 

'll  -  W3P 

2-2 

R  2 1 

Cu  II 

929  8930 

5 

37 

3d*(30»4s  3d*4s(al))4p 

3D  y3P° 

2-2 

R2. 

Cu  II 

937  9387 

60 

33 

3d»(»n>4s  -  3d'4s(*l))4p 

3ny3n" 

3-3 

R2I 

Cu  II 

935.0577 

60 

38 

3d*(,D>4«  -  3dB4s(4P)4p 

3n  x3n 

1-2 

R  2 1 

Cu  !l 

935  0855 

60 

3d*Ci))4s  3d"4s(4P)4p 

3D  x»l)° 

1  : 

R21 

Cu  II 

935  2325 

40 

33 

3d,(,DKs  ■  3<j,4s(,i))4p 

3D  y3ir 

3-2 

R2I 

Cu  11 

935.3434 

20 

57 

3<JVO)4s  3d84s(»l))4p 

3l)  •  y3P" 

2-1 

R7I 

Ct:  II 

935.8977 

60 

35 

3<J*(*n)4s  -  3d»45(*D|4p 

3»  y3F° 

3-4 

K  2 1 

Cu  II 

937  8175 

5 

35 

3d,(,0)4s  •  3d,4s(2I7)4p 

3D  ■  y'F° 

5-3 

R21 

Cu  li 

939.5232 

IG 

35 

3d»(,D)4s-  3d,4s(,P)4p 

3I3  y3F° 

3-2 

R2I 

Cu  II 

943.3348 

60 

33 

3d,(*D)4s  -3d*4s(,l»4p 

3D»  y3l)° 

2-2 

R21 

Cu  II 

945  5249 

60 

37 

3d8IM))4s  ■  3d,4s(»D)4p 

3n  -  y3P* 

1  1 

R2I 

Cu  II 

945.8769 

40 

33 

3d»(3l»4s  •  3d*4s(*l))4p 

3I)  y3I)° 

2-  I 

R2I 

Cu  h 

945.9648 

50 

35 

3d,(*D)4s  -  3d’4s(,I))4p 

3D  -  v3F 

2-3 

R2I 

Cu  i: 

*947.7003 

2 

35 

3.l*(»D)4s  •  3d*4s(*D)4p 

3I)  yJF° 

2-2 

R2I 

Cu  II 

955  4079 

5 

3d,l,D)4s  ■  3d,4s('i.))4p 

SD  -  y3P° 

1  0 

R2I 

Cu  li 

954.3830 

20 

3d*(,D)4s  ■  3d'4s(4P)4p 

'D  -  x4D° 

?.  -  y 

R21 

Cu  11 

955.3297 

5 

3d*(3l)1  is  ■  3d’4s(4P)4p 

iD-  »D° 

2-1 

R  2 1 

Cu  II 

956  2903 

25 

3d»(al))4s  -  3d*4s(3l))4p 

Jn  -  yJD° 

1  1 

R21 

Cu  II 

958.1542 

40 

33 

3d*(»I»4s  ■  3d'4s(,D)4p 

3D  y3F° 

1  -  2 

R2I 

Cu  II 

960.4135 

20 

35 

3d*(3D)4s  -  3d’45(sl3)4p 

'17  y3?' 

2-2 

R21 

Cu  II 

966  2287 

3 

69 

3ds(,l))4s-3d,4s(*D)4p 

>D  -  y3P° 

2! 

R  2 1 

Cu  II 

967  8729 

0 

3d*t3D)4s  ■  3d»4sl4P)4p 

3D - x3P“ 

1-2 

R2I 

Cu  11 

968  0343 

25 

3d»(,D)4s  •  3d"4s(4P)4p 

3I)  -  x5P° 

3  3 

R21 

Cu  '1 

972  2674 

2 

3d»(*Di4s  -  3d»4f(,n)4p 

'D  -  y3D° 

2-3 

R:i 

Cu  II 

973.4993 

2 

3d*(’D)4s  •  3d*4s(4P)4p 

3D  - x»P° 

2-1 

R2I 

Cu  II 

974.7589 

20 

3d’(*D)4s  •  3d*4s(*l))4p 

'D  y3D“ 

2-2 

R2I 
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Cu  II 


Cu  II 


Element 

Wavelength 

Intensity 

Multiple  t 

Configuration 

Term 

References 

Cu  li 

976  5532 

10 

3d*(*D)4s  -  3d*4s(4P)4p 

»!3-x»P° 

2-2 

R21 

Cu  11 

976.7176 

10 

3d*(2D)4s-3d34s(4P)4p 

SD 

2-3 

R21 

Cu  11 

977.5674 

25 

67 

3d,(J»))4s  -  3d*4s(2D)4p 

>D-v2F’ 

2-3 

R21 

CU  11 

979  4209 

5 

7d>(,D)4s  •  3d*4s(*D)4p 

’D  - y’F” 

2-2 

K  2 1 

Cu  II 

983  9802 

1 

32 

3d’(2D)4s  ■  3d*(2r»5p 

SD  -  !D° 

3-2 

R21 

Cu  11 

9*4.5336 

10 

3d*(2D)4»  -  3d,4?(*P>4p 

3D-x‘P“ 

1  1 

R21 

Cu  11 

987.6570 

10 

3d*(2D)4s  -  3d’4s(*P)4p 

5D  -  x5P° 

1  -2 

R21 

Cu  11 

989  2365 

8 

31 

3d*(2l))4j  -  3d*(2D)5p 

SD  -  *F” 

3-3 

K2I 

Cu  11 

992  9532 

25 

32 

3d*(2D)45  -  3d*(2D)5p 

3D  -  ‘D’ 

2-2 

R21 

Cu  11 

998  3060 

8 

31 

3d*(JD)4s  -  3d*(*D)5p 

SD  'F* 

2-3 

R21 

Cu  11 

999  7940 

5 

3d*(2l))4s  -  3d*(2D)5p 

3D  -  'P“ 

2-1 

R21 

Cu  11 

1001  0130 

8 

27 

3d’(2D)4s  -  3d*(2D)5p 

3R  ip  - 

2-2 

R21 

Cu  II 

1004  0554 

50 

30 

3d,(2I>)4s-3d*(2D)5p 

3D  -  3D° 

3-3 

R21 

Cu  11 

1006  9*41 

1 

30 

3d’(2D)4s  -  3d*(2D)5p 

3D-3D" 

1  -  1 

R21 

Cu  11 

1008  5688 

50 

29 

3d*(2D)4s  -  3d*4s(2F)4p 

3D  - z 1 F" 

3  3 

R  2 1 

Cu  11 

1008.7284 

30 

30 

3d*(,D)4s  -  3d*(2D)5r> 

3D  -  3D‘ 

2-2 

R21 

Cu  11 

1010  2690 

30 

68 

3d*(2D)4s  -  3da4s(4P)4p 

’L  -  x5P“ 

2-2 

R21 

Cu  11 

1010  4450 

10 

68 

3d*(2D)4s  -  3d*4s(4P)4p 

'O-xT 

2-3 

K2I 

Cu  11 

1010  6395 

3 

28 

3d*(2D)4s  -  3d’4s(2F)4p 

3D  z’D* 

3-2 

R7! 

Cu  11 

1011 .4358 

2 

3d*(JD)4s  •  3d*(»l))5p 

3D  -  ‘P’ 

1-1 

R71 

Cu  11 

1012  5971 

25 

27 

3d*(,D)4s-3d,(2D)5p 

3J)  .  3K“ 

3-3 

R2I 

Cu  11 

1012  6833 

3 

27 

3d’(2D)4s  -  3d*(2D)5p 

3D  -  3F° 

1  -2 

R2! 

Cu  11 

1013.3999 

I 

3d»(2ni4s-3d»l»r))5p 

3D  3n* 

2-3 

R?i 

Cu  11 

1017.99X0 

!5 

29 

3d‘(2D)4s  -  3d*4i(2P)4p 

3n-7>F° 

2-3 

R21 

Cu  11 

1018.0642 

15 

26 

3d*(2l))4s  -  3d’(2D)5p 

JD  -  SP° 

1  -0 

3621 

Cu  li 

1058.7073 

50 

26 

3d’fsD)4s  -  3d’(2D)5p 

3D  -  3po 

3-2 

R21 

Cu  11 

1019.65,5 

15 

26 

3d*(2D)4s  -  3d*i2D)5p 

jn  -  3r  ’ 

2-1 

»2I 

Cu  11 

1020  1076 

15 

28 

3d*(2D)4s-3d»4s(2M,p 

3D  z’D' 

2-2 

.<21 

Cu  11 

1022  1025 

5 

27 

3d*(2D)4s  -  3d’<2IJ)5p 

3D  3F 

2-3 

R2! 

Cu  11 

1027  8311 

50 

64 

3d*(-'D)4s-'.d»(2l))5p 

■D  'D 

2-2 

R21 

Cu  11 

1028  327° 

25 

26 

3d*(;D)4s  -  3d*(2l))5p 

31)  .  3P‘ 

2-2 

R21 

Cu  11 

1079  •’508 

10 

24 

(d*{2D)4s  -  3d’4s(2F)4p 

31)  -  Z3F“ 

.3  ■  2 

R21 

Cu  11 

1030. 263 > 

2C 

25 

)d*(2D)4s  3d*4s(2F)4p 

M)  -  z-G1 

3-4 

R21 

Cu  11 

1031.  •,«*? 

8 

26 

'd*<lP)4s  -  3d*(2D)5p 

=r>  3p° 

1  -  1 

R21 

Cu  11 

1033  5677 

10 

63 

3d,(2D)4-..3d«(»l))5p 

■n-'F- 

2-3 

R21 

Cu  1! 

1035.5628 

8 

62 

3ds(2D)4s  -  3d'(2D)5p 

■p.ip- 

2-1 

R2I 

Cu  11 

1036.4695 

60 

58 

3d’(213)4s  -3d*(2D)5p 

M) - 3F° 

2-2 

R21 

Cu  11 

1059.3477 

60 

24 

3ds(2D)4s-3d,4s(2F)4p 

3D  -  z3F” 

3-3 

R  2  i 

Cu  il 

1039.5821 

60 

24 

3d’(Ji))4s  -  3d'4s(2F)4p 

31)  -  z3F" 

2-2 

K2I 

Cu  1! 

1044.5148 

80 

24 

3d’(Jl))4s  -  3d*4s(2F)4p 

31)  -  z3F° 

3-4 

R2I 

Cu  11 

•435 

80 

6! 

3d,(2D)4s  3d',(2l))5p 

■n-'D' 

2-2 

R2i 

Cu  i? 

h  r  >40 

"0 

24 

3d,(2lM4s  -  3d*4s(2F)4p 

3n  -  z3F 

2-3 

P.2I 

Cu  11 

M.xy  7554 

50 

61 

3d’t2D)4s  -  3d’(2D)5p 

’1)  -  3D” 

2-3 

R2! 

Cm  1! 

1030,1536 

10 

2? 

3d3(2Dl4s  -  3d®4s(2F!4p 

3D  7.3L)° 

2-1 

R2I 

Cu  11 

1050.4028 

10 

23 

3d’f213)4s  -  3d*4s(2F)4p 

31)  -  z30 

3-2 

R21 

Cu  11 

1052  1747 

20 

24 

3d*(20)4s-  3de'ts(2F)4p 

3n  -  z3F° 

1-2 

R7I 

Cu  11 

1054  6901 

60 

60 

3d*(2r)i4s  -  3d*4s(2F)4p 

■D  ■  z!F“ 

2-3 

R  2 ! 

Cu  11 

1055  7968 

40 

22 

3d’(2l))4s  •  3u*4s(2'  )4p 

3D  -  zH)° 

3-3 

R21 

Cu  1! 

1056  9546 

60 

59 

3dp(20)4s  -  3<JB 4s (3  ') 4p 

■D-z'D 

2-2 

R2I 

Cu  11 

1058.7988 

40 

23 

3d»(Jl))4s-  3d,4s(2F)4p 

3D  z3D° 

3-3 

P.21 

Cu  11 

1059  0960 

60 

58 

3d*(!n,4s  3d'(2D)5p 

>I)-3F° 

2-3 

R21 

Cu  11 

1060.6343 

60 

23 

3d»(2D)4s-3d*4s(2F)4p 

3D  -  z3D° 

2-2 

R2I 

Cu  11 

1063  0052 

64) 

23 

3d*(2D)4s  -  3d*4s(2F)4p 

3D  -  z.3D° 

1  1 

R2I 

Cu  11 

,065.7821 

20 

57 

3d’(2D)4s  •  3d*(2D)5p 

•D  3P 

2-2 

R2I 

Cu  11 

.066  1343 

20 

22 

3d*(2D)4s  ■  3d’4s(2F)4p 

3D  -  z3G° 

2-3 

R21 

Cu  11 

1069  1954 

50 

23 

3d*(2D)4s  -  3d’4s(2F)4p 

3I)  -  **ir 

2-3 

R2I 

Cu  11 

1070  1112 

15 

22 

3d,(2l))4s  •  3d“4s(2F)4p 

3D  -  zHj" 

3-4 

R21 

Cu  11 

1073.7454 

30 

23 

3d*(2D)4s  -  3d»4s(2F)4p 

*13  -  z3I) 

1  -2 

R2I 

Cu  11 

I077  S"^ 

1 

3d*(2l))4s  -  3d84s(2F)4p 

'D -  z3F° 

2-2 

R2I 

Cu  11 

1086.1102 

5 

21 

3d*(2D)4s-3d,4s(4F)4p 

up .  sp 

3-3 

R2I 

Cu  11 

10*8  3953 

20 

3d,(2IO)4s  -  3d*4s(tF)4p 

TJ-z3F' 

2-3 

R2I 

Cu  11 

1089.2447 

3 

3d*(2D)4s  -  3d*4s(2F)4p 

‘l)-z’I)° 

2-  I 

R2I 

Cu  11 

1091  2916 

5 

21 

3d2t(2r} > 4s  -  3d’4s(4F)4p 

3P  -  5FC 

2-2 

R2I 

Cu  11 

1094.4025 

30 

21 

3d'(2l),4s-3d'4s(4F)4p 

3n-»F 

3-4 

R2I 

Cu  11 

1097.0529 

25 

21 

3d*(2D)4*  -  3d84s(4F)4p 

3D  -  SF° 

2-3 

R  21 
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- r 

fcfulupict  | 

('(joftguraUnn 

Tcnr 

-rr 

Reference4: 

Cu  II 

- - j 

I1U1  8162  1 

i 

21 

*  r(*i»4i-3d*4s(‘t)4p 

2D  -  *F* 

i  - 1 

R2I 

Cu  II 

1105  1765  j 

5 

21 

sd9(2D)4s  -  3d94s(4F)4p 

aD-‘F‘ 

1  -2 

R21 

Cu  II 

1106  4471  1 

3 

! 

w5f*D)4s  -  3d**s(*F)4p 

‘D 

2-3 

R21 

Cu  II 

110517445 

1 

3d*(2D)4s  -  3d*4s(1F)4p 

■D  -  zaD° 

2-3 

R21 

Cu  I! 

1111  7577 

0 

20  j 

3d9(2D)4s-3J44s(4F)4p 

a!>  -  K3° 

3-3 

R2! 

Cu  II 

1112.407 

5 

1 

R21 

Cu  II 

1119  9470 

15 

20 

3d*(*D)4s  -  >d94s<4F)4p 

2D  -  *C.° 

3-4 

R21 

Cu  II 

1123  2260 

5 

20 

3d*(2D)4s  -  3d*4s(*F)4p 

2D  -  K3° 

2-3 

R2! 

Cu  II 

1130.8*53 

1 

20 

3d*(2D)4s  -  3d*4s(4F)4p 

3D  •  iG° 

1-2 

R21 

Cu  II 

1130.8978 

1 

3d*(2D)4p  -  3d*(2D)9s 

aF  -  >D 

1  -2 

r«2i 

Cu  II  j 

1142  6405 

20 

19 

3d*(2D)4*  -  3d*4s(4F)4p 

aD  -*D° 

2-2 

R  21 

Cu  II  1 

1144  8556 

30 

19 

3d*(2D)4s  -  3d*4s(4F)4p 

aD  -  «D° 

3  3 

R21 

Cu  II  | 

1147  7617 

* 

19 

3d*('D)4s  -  3d*4s(4F)4p 

aD-an'’ 

1  -  1 

R2! 

Cu  II 

1 1 57  0206 

5 

19 

3d2(2D)4s  -  3d*4s(4F)4p 

aD  -  -D 

2-3 

R21 

Cu  II 

1157  8719 

8 

19 

3d*(2D)4s  -  3d*4s(4F)4p 

aD  -  aD" 

1  -2 

R21 

Cu  II 

1157  8807 

8 

3d*(-ii)4p  -  3d*(2D)9s 

aF  aD 

1  -2 

R2i 

Cu  II 

1162.6010 

3 

19 

3<**(2D)4s  -  3d*4s(4F)4p 

aD  -  aD“ 

3-4 

U21 

Cu  II 

1185.8991 

2 

3d*(1D)4p  -  3d*(2D)8s 

’F"  -  aD 

2-3 

R21 

Cu  II 

1192  261 

2 

R21 

Cu  II 

1201  6258 

2 

3d*(2D)4p  -  3d9,2D)7d 

aF“ - *G 

3-4 

R21 

Cu  II 

1204  6158 

1 

3d*(2D)4p-  3d9(aD)7d 

ap“ . ap 

4-4 

R21 

Cu  II 

1204  6356 

1 

3d»(2I»4p-3d*(2D)7d 

aF° - aF 

4-3 

R21 

Cu  II 

1204  6531 

1 

3d*(2D)4s  -  3d*4s(4F)4p 

'D  -  5D° 

2-3 

R21 

Cu  II 

1205  1467 

0 

3d*(2D)4p  -  3d*(2D)7d 

aK  aI) 

4-3 

R21 

Cu  II 

1205  1944 

0 

3d*i*D)4p  -  3d*(2D)7d 

aD°  ‘F 

3-3 

R21 

Cu  II 

1205  2024 

0 

3d,(2D)4p-3d°(iD)Ss 

'0° -  aD 

2-1 

R21 

Cu  II 

1205  9029 

*> 

3d»(2D)4p-3d*(2D)7d 

-F°  -  aG 

4-5 

R21 

Cu  I! 

1206  7691 

0 

3d*(2D)4p  -  3d*(2D)8s 

ar  an 

1  -2 

R21 

Cu  II 

1214.5399 

1 

3d9(2L')4p  3d»(2D)9s 

>F  -aD 

3  -  3 

R21 

Cu  I! 

1214  5546 

1 

3u*(lD)4p  -  3d*(2D)8s 

aF" -aD 

3-2 

R2I 

Cu  II 

1219  3337 

1  1 

3d*(2DHp  -  3d*(2r>)8s 

3F" - aD 

4-3 

R2I 

Cu  II 

1235  8729 

0 

| 

3d°(2D>4p  -  3d9(2l.>)8s 

3F  -  aD 

2-2 

R21 

Cu  II 

1240  0272 

1 

I 

3d9(2D)4p  -  3d“(2l>i6d 

aPc  -  ‘D 

1-2 

R21 

Cu  II 

1241  9641 

2 

3d9l2D;4p-  3dVO)7s 

aP°  -  -D 

2-2 

R21 

Cu  II 

1247  0857 

1 

3d'‘(2D)4p-3d9(2l'16d 

aPJ  'P 

1  -  1 

R21 

Cu  II 

1248.7916 

5 

3d*(fD)4p  -  3d*(2D)6d 

aP° - 3D 

2-3 

R21 

Cu  !i 

1250  0483 

10 

90 

3d9<‘D)4p  3d’(2D)6d 

ap  _aP 

2-2 

R21 

Cu  II 

1253.1809 

5 

3d9(Jn»4p  -  3cl*(2D)6d 

aP° - aS 

2-1 

R21 

Cu  II 

1255.1571 

1  1 

3d9(2D)4p-3d9(2D)6d 

3P°  -  aD 

0-1 

R21 

Cu  II 

1257.6833 

1 

id*(2D)4p  -  3d9(2I))6d 

aF-'P 

0-1 

R21 

Cu  II 

1261  2154 

0 

3d*(2D)4p  -  3d*(5D)8s 

aD°  'D 

2-2 

R21 

Cu  II 

1262.9249 

3 

90 

3d9(2D)4p  -  3d9(-r>)6d 

3P- .  ap 

I  -9 

R  21 

Cu  I! 

1265  5062 

15 

91 

3d9\"i))4p  -  3dVi»7s 

aP“  'D 

1  -2 

R  2 1 

Cu  II 

1266  3101 

10 

89 

3d»(JD)4|>  -  3d9(  Dj  7s 

ap=  aD 

1  -  1 

R21 

Cu  II 

1268  6686 

0 

3d9 (2B)4p  3d9(2D)8s 

'  F°  -  3I3 

3-3 

R21 

Cu  II 

1269.4464 

I 

3d9(2D)4p  -  3d9(2D)6d 

3C#  .  3  JT 

2-2 

R21 

Cu  II 

1271  3178 

2 

90 

3d9(2D)4p  -  3d9(aD)6d 

ap.  .  aD 

1  -2 

R21 

Cu  II 

1272.0417 

8 

107 

3d9(2D)4p-3d9(2D)6d 

3F°  -  Ki 

2-3 

R21 

Cu  II 

1273  7007 

2 

90 

3d9(2D)4p  -  3d9(JD)6d 

ap" .  ap 

1  -  1 

R21 

Cu  II 

1274  0708 

3 

3d9isD)4p  -  3d9(2D)7s 

3F” - 'D 

3-2 

R21 

Cu  II 

1274.4651 

3 

3d9(2l))4p  -  3d*(2D17s 

ap. .  ap 

2-2 

R21 

Cu  II 

1275  5717 

30 

89 

3d9(7D)4p-3d9(2D)7s 

aP‘  -  3D 

2-3 

R21 

Cu  II 

1279.9615 

0 

3dB(2D)4p-  3d9(2D)6d 

ap.  aD 

3-2 

R21 

Cu  II 

1280  2682 

5 

3d»(2D)4p-3d9(ID)6d 

ap” . ap 

3-3 

R21 

Cu  II 

1281.2570 

3 

3d9(2D)4p-  3d9(2D)6d 

ap» .  aD 

3-3 

R21 

Cu  II 

1281.4616 

8 

3dB(2Dj4p  -  3d9(2D)7s 

ap» .  aD 

0  1 

R21 

Cu  M 

12X2  4547 

15 

102 

3d9(2D)4p-  3il«,(,I»6d 

ap. . aG 

3-4 

R21 

Cu  It 

1283  8298 

1 

3d«4s2  3d9(2D)7p 

ap  .  ap« 

4-4 

R21 

Cu  II 

1284.8712 

8 

3d9(2D)4p-3d9(2D)6o 

ap  .  ap 

4-4 

R2.1 

Cu  II 

1285.5186 

1 

3d9(2D)4p  -  3d9(2D)6d 

an  -  >F 

3-3 

R2I 

Cu  II 

1285  9222 

1 

3d9(2D)4p-3d9«2D)6d 

3P“  an 

4-  3 

R21 

Cu  il 

1287.4683 

15 

102 

3ds(2D)4p  -  3d*(2D)6d 

3F“ - ’G 

4  5 

R21 

Cu  II 

1  297.5498 

2 

3d9(2D)4p-  3d9(20)7s 

3F° - 'D 

j  2-2 

R21 

Cu  11 

1297.978 

1 

R  21 

Cu  II 

i  298  394& 

15 

101 

3d9(2D)4p  -  3d»(2D)7s 

ap. . an 

2-1 

R2I 

Cu  II 


Cu  II 


* 


P 


Eleme.it 

Wavelength 

Intensity 

Multiple!  | 

ronfigura'.ion 

Term 

J  J 

Reference* 

Cull 

1198.9053 

i 

i 

3d’(,D)4p-  3d*(3D)6d 

’1)  Hi 

2  3  i  ?:i 

Cu  11 

1299  26’8 

li) 

3d*(’D)4p  -  3d’(3D)7s 

3p  »o 

1-2  i  821 

Cu  11 

!  303.6"  !2 

2 

3d*(3P|4p  -  3d’(3D)6d 

3p  3i> 

2-2  , 

R’l 

Cl  1! 

!  «*»  V  87 

2 

i 

3d*<3D)4p  -  3d*(’D)6<< 

3p  3p 

2-» 

r:i 

Cu  \\ 

,05.5608 

5 

( 

3d*(3D)4p  3d*(*D>6d 

jp  hi 

3  4 

R’l 

C  u  il 

.  ;0s  2971 

30 

101 

3d3(3»>4p  -  2d*(1rn7> 

3P  •-!) 

R2I 

Cu  1! 

1 209  4673 

15 

101 

3d*(3I))4p  •  3d*(1I»7* 

3P  3I) 

’  3 

R’l 

Cu  11 

I’ll  7947 

1 

3d*4s3  -  3d‘(1l))7p 

’P  31) 

3  ’ 

R:i 

Cu  11 

1 314.1495 

15 

M9 

3d,(3l))4p  3d*l3n>7> 

I)  'I) 

3  2 

P  21 

Cu  11 

1314  3366 

30 

101 

3d*<’D)4p-  3d’(Jl)l7s 

3P  3I) 

4  3 

K2I 

(u  11 

1320  6858 

10 

148 

3d’f3D>4p  ■  3<l*(H))6d 

31)  -■‘P 

3  4 

R.’. 

Cu  11 

1321  7962 

< 

3d'(!D)4p  -  3d*(Jni6d 

31)  3L> 

3  3 

R’l 

C  u  11 

1322.6326 

3dv(’Ol  <p  ■  »d»(3l)!6d 

;j>  iy; 

1  if 

r:i 

Cu  il 

1 323  2042 

3 

3d,(JD)4p  -  3d»f3n>6d 

3n  -  'i* 

3-2 

k:i 

(  u  11 

1323  794’ 

f> 

148 

3d’(ID)4p  Id’I’DlPd 

'\j  3p 

1  2 

R2I 

Cu  II 

1325  2421 

* 

3d*(,n)4p  7d*(3I»6J 

3»  i) 

1  2 

K7I 

Cu  11 

1375  5135 

3d,(30)4p  -  3d"’Oi7> 

3i)  ■» 

2  -  2 

R’l 

Cu  1! 

1 326  3954 

io 

147 

3d*i,D)4p  -  3d“l'i))7x 

3D  3o 

2  1 

R’l 

Cu  11 

1323.4129 

5 

3ds(JI3Hp  3d,iJl»6d 

'!)  - ‘P 

2  -  3 

R  21 

Cu  11 

1329  6696 

i 

3d,<3D)4p-  5d*<3l)>6d 

■1)  <1) 

2  2 

R’l 

Cu  11 

1331  8907 

5 

3d»(1'»4p  3d’(,Dl6d 

.)  3!> 

2  -  2 

r:i 

Cu  11 

1332  2228 

5 

148 

3d,(,r>)4p-3d*lH»6d 

31)  ’P 

2  -  3 

r:i 

Cu  11 

1333  0452 

20 

163 

3,d*«*l»4p-  3d»l’n)7-, 

')  !1) 

3  2 

r:i 

Cu  11 

1334  >062 

7d»f'-ni4p  -  3d*(,D)6d 

3P,  3P 

2  1 

R’l 

Cu  11 

1334  6546 

2 

3d’(aI3)4p  -  3d“(,0>6d 

’(’  •  3D 

1  - 1 

R  2 1 

Cu  11 

1337.5114 

0 

3d’(,I)l4p  -  ’.d'l’D^ 

<1>  P 

1  1 

R21 

Cu  11 

1339  4952 

0 

3d'(»D|4p  -  3d»(»D)6d 

'P  31) 

3-2 

R21 

Cu  11 

1  339 ' 713 

5 

3d‘<3i»4p  3d»(’l))6d 

'i  '‘P 

2.  -  4 

R2I 

Cu  11 

1340  <  .41 

1 

3d*(JD)4p  -  *d’rsD'6d 

‘P  .  »p 

\ .  ; 

R’l 

Cu  I! 

i  350.5938 

,s 

147 

<d’(,D)4r  -  3d*(3l»7> 

3I)  ’I) 

3  -  2 

R2I 

Cu  11 

1  35!  8366 

2< 

<47 

3ds(*0)4p  3d»(*!)!7s 

31)  31) 

7  3 

R2I 

Cu  11 

1 35>  >u52 

15 

147 

7dVI>l4p  -  3d,!il))7s 

313  3I) 

1  1 

R  2 1 

Cu  11 

1358.7730 

30 

1 

3d'0  -  3d#!a13l4p 

x‘ s  'P 

0  1  IR2I 

Cu  11 

1359  3091 

20 

l'3 

3,i»<»D)4p  3d*(’D)7> 

•i)  <i) 

2  2 

R2I 

Cu  II 

1359.9362 

s 

3d»<!Dl*.r  -  3d*(’l))7> 

■n  3i> 

2-1 

R  2 1 

Cu  II 

1362  5997 

20 

147 

3d*(JD;4p  3d’(,l))7s 

3D  3d 

2-2 

R2! 

Cu  11 

1363  5031 

5 

3d»(,D)4p  3d»(*D)7s 

<r  'n 

<  2 

P’< 

Cu  11 

!  367.9509 

25 

2 

3d'“-  3d*(lI))4p 

V'S  3I3 

0  1 

I 

Cu  li 

1370. -’70 

1 

7d»<3I))4p-  3d*(3Di6d 

<1>  ’|) 

1  2 

.21 

Cu  II 

1  ’71,  5600 

7. 

3d*(Jn,'4p  -  3d*'al»7> 

'P  3i) 

3-2 

R2i 

Cu  11 

1371.451 

2 

R’l 

Cu  11 

1  371  8399 

20 

162 

3d,(Il))4p  ’d"(,Dt7s 

<P  -3I> 

3-3 

w:i 

Cu  11 

1375.5019 

3 

3d»(,I)Wlp  3J*<3l»5d 

2  3 

R  21 

Cu  11 

1377.477 

3 

R’l 

Cu  11 

1393,1275 

10 

147 

3d*(,D)4p  3d*(,D)7s 

3I>  3D 

1  2 

R’l 

Cu  11 

1398  6419 

10 

128 

7d“4s3  3d’(,0|6(> 

’P  ’F“ 

4  i 

R2I 

Cu  !1 

1399  3527 

3 

3d*(,Dl4p  -  3d*(,D)7> 

■13  -  313 

2  3 

R21 

Cu  11 

1402  7770 

15 

186 

3d'(sD)4p-  3d*(,I»7s 

T  3I3 

I  2 

R2I 

Cu  11 

1407.1689 

15 

88 

3d’(’Di4p  -  3d,(lD)5d 

»P  <D 

1  -2 

R2I 

Cu  11 

1408  8124 

2 

3dVD|4p  3d’(,D)5d 

3[>  31) 

1  1 

R’l 

Cu  II 

1410  002 

i 

R2I 

Cu  11 

1410  570 

2 

R2I 

Cu  11 

<414  8980 

10 

87 

3d»(JP)4p  3dVsD)5d 

3P  'I' 

1  1 

R2I 

Cu  11 

1418  4265 

25 

86 

3d‘(,DI4p-3d,(,l))5d 

>p  •  3r 

2  -  3 

R  21 

Cu  11 

1419  7455 

2 

3dNsn>4p-  3d*(3l))5d 

‘r  -  '<j 

3-4 

R2< 

Cu  11 

1421  3737 

5 

3d’(sl))4p  •  3d’(!D)5d 

3P  3P 

2-1 

R21 

Cu  11 

14.1  7589 

25 

85 

3d*t3I))4p  -  3d’(,D)5d 

3|»  .jp 

2-2 

R2I 

Cu  11 

1427  5912 

10 

86 

3d*<’r»4p  ■  3d’(,D)5d 

sp-  ’|1 

0-  1 

R2I 

Cu  11 

1427  8290 

20 

126 

3d*4»3  ■  3d’f*D)6p 

3K  3!3' 

4  3 

R2I 

Cu  I! 

1428  7580 

25 

129 

3d’4.,»  3d*(*r>)6p 

<p  n° 

3-2 

R21 

Cu  11 

1430  2428 

40 

84 

3d’(,D)4p  •  3d*(‘0)5d 

jP» . »s 

2-1 

R2I 

Cu  11 

1423  8404 

10 

87 

3J’(3D)4p-  3d’(,D)5d 

>p° .  >F 

0  1 

R'l 

Cu  11 

1434.7699 

15 

85 

3d9(sD)4p  •  3d7(JD)5d 

P”.’P 

1  -0 

R2I 

Cu  11 

1434.9037 

125 

125 

3d’4ss  •  3J*(,D)6p 

3P  •  3r‘ 

4  4 

R2I.K7 

Cu  11 

1435  3155 

10 

128 

3d,45l-3d*(!D)6p 

’P'-’F 

3  -  3 

R2I 

574 


Cu  11 


Cu  II 


t  lc;ncni 

Wavelength 

IpIcomI) 

Multiple! 

f  onfigtiratinn  Term 

J  J 

References 

(  u  II 

uh. 

25 

128 

3d*4s3 

3d»(,l))6p 

i)  J}-* 

4  3 

R7I.K7 

i  u  1! 

1442  1386 

S 

K3 

3d*<3!)Hp 

3d*CO)6s 

3I*  !l> 

2  7 

1321,10 

Cu  11 

1443  5119 

\ 

100 

3d,(,|7|4r 

3d*(,l>)8d 

3I  3F 

2  2 

R2I 

(  u  1! 

1444  1304 

*> 

- 

3d*Ci;i4p 

3d»{3l))6-. 

*l>  3I) 

2  •  1 

R:i 

Cu  11 

144*.  9835 

20 

86 

8<l*CI)I4p 

3d,lJl»8,i 

3P  3D 

1  2 

R71 

Cu  II 

1446  WOfe 

» 

3d*t*E))4p  ■ 

3d*t,r*)8d 

31  •  •!> 

2  2 

R2I 

(  u  II 

1448  6481 

1 

3u*l3l))4p 

3d*(,!»8d 

'1  •  JD 

2  1 

R  2  i 

(  j  II 

!  44*4  0480 

2.) 

124 

3d‘4,J 

>d*l3!3)  jp 

J\  -'r~ 

2  2 

K  21 

Cu  II 

|.|80  4044 

40 

98 

3d,(*l>)4p 

7dN3D)8d 

3I  Hi 

2  ■  3 

R  21 

Cu  II 

I4S2  2M 

20 

84 

C«CI>|4p 

'*d’(3l)l5d 

3r  3o 

1  ■  1 

R  2 1 

Cu  >1 

1442  69<6 

0 

V.wl2’)i4p 

3d*l3l))8J 

3p  -  2|J 

1-2 

R2! 

(  u  II 

1  A*S  6624 

3d'4**3 • 

3d“4s(*i-)4p 

31  vHi 

4  3 

R2I 

(  u  il 

1447  r*9 

10 

yi 

W»(M3|4p  • 

3d*c;)>8d 

3I  3I> 

3  -  2 

R  21 

Cu  II 

1448  0016 

!« 

1181 

4  !*(3l'i4p 

3d,(»l')5d 

3I  3F 

3-3 

R2I.K'* 

Cu  II 

144V  4117 

y, 

126 

Id'ls’ 

3d*(3l)*6p 

*F-3l) 

2  •  1 

R2I 

Cu  II 

1461  55  W 

18 

84 

>d*(3l)|<*p 

*d“(3l)18J 

3P“  •  3S 

1  1 

R21 

Cu  1' 

1464  7414 

100 

9K 

3d»(»nt4p 

3d3l3l)|8d 

3F*  3i 

3-4 

R21.K7 

Cu  II 

146'*  8481 

100 

3d»»H)l4p 

3d,(3l)>6d 

4-4 

R2I.K7 

Cu  II 

1464  4408 

15 

-21 

3d*4s3 

3d“4sl4l  I4p 

3F  -  v*F 

4  4 

R21 

Cu  1! 

1466  0702 

70 

126 

3ds4s3 

*d*:3l))6p 

3:  3n 

3  3 

R2I.K7 

(  u  II 

1466  4240 

4 

99 

3d»(»DI1p 

3dVI)l5d 

3F  -31) 

4-3 

R2l,iC7 

(  u  II 

1466  7284 

5 

Id* 4s3 

3d*(3l))6|i 

31  3D 

3  2 

R21 

tu  II  1  464  0928 

14 

144 

3d»<3l)>4p 

3d‘i3l))8d 

31)  -'G 

3-4 

R2l 

(  u  1! 

[470  6974 

1  40 

98 

»d,(1l))4p 

3d*(3l))*d 

*j.  a<; 

A  S 

RI.K7 

Cu  II 

1472  4940 

18 

3d'*1 

^d#(ll))4p 

«'S-3P“ 

o-i 

R21.K7 

Cu  II 

1  474  429*' 

8 

I  24 

3d*4s1 

3d»(31))6p 

3F  -  3F 

3-4 

K2I.K7 

Cu  II 

1474  978  i 

24 

8> 

3d’Cni4p 

3d*i3l)16s 

5P  '!) 

1  -  2 

R21 

Cu  1! 

14 ’4  944  8 

40 

124 

3d'4s3 

3d»(3l)l6p 

3F  3F° 

’-3 

R21.K7 

Cu  II 

1474  846 

60 

R21 

Cu  II 

1476  0494 

» 

W»l»D)4p 

3d*l3l)163 

3P  - 3 13 

1  -  1 

R21.K7 

Cu  II 

1478  2464 

2 

3dVI))4p 

3d,(31);5d 

31)  3F 

2-2 

R2! 

Cu  II 

1481  8**48 

!0 

3d*  4s1 

3d*4s(4l)4p 

3i  -  v»n 

3  •  2 

R21.K7 

Cu  II 

1484  4277 

* 

141 

3d*Cn!4p 

3d,(3!):5d 

-n  Hi 

2  3 

R21  K7 

Cu  II 

1488  6102 

2 

97 

3d*l*D>4p 

3d’(3l)|6*i 

3f  •n 

3  2 

R21.K7 

Cu  II 

1488  6778 

6 

H2 

3d**3D)4p 

3«(*(3l))6s 

=p  -3i> 

2-2 

R21.K7 

Cu  II 

1488  6372 

900 

82 

3d»(-l)l4p 

3<l’i3l))6s 

»P  3 13 

2  3 

R21.K7 

Cu  II 

1488  84P 

10 

7d*(3l))4p 

3d,(3l>(‘o 

3F  -  3F 

2-3 

R21.K7 

(  u  11 

1492  1874 

J 

126 

3d‘4s’ 

3d*!3P,6p 

3F  3D 

2-3 

R21.K7 

Cu  I! 

1492  6817 

5 

185 

3d'(3l)l4p 

3d,C():'d 

*p=  ,s 

l  0 

R21.K7 

Cu  II 

*>0 

126 

3d* 4s* 

3d'l3n»6p 

3F  -  3!C 

2-2 

R21.K7 

Cu  1! 

1444  3668 

20 

161 

7dVD)4r 

3J»('l))8d 

‘F" -  'G 

3-4 

R21.K7 

Cu  II 

1494  6826 

5 

3d*(3D)4p 

3J*(3D)5d 

3|.  .  3p 

2-1 

R21 

Cu  II 

1498  4298 

20 

3<I*4<3 

3d'4s(4H4P 

7r  -  v2G° 

3-3 

R21  K7 

Cu  I! 

14%  6867 

50 

82 

3d,(,0)4p 

3d»(3l))6s 

3P*  30 

0-  I 

R21.K7 

Cu  II 

1 497  986 

1 

R21 

Cu  li 

1498  5786 

3 

3d*4s2 

3d’(3D)4f 

3r  -  HJ° 

3-3 

R21 

Cu  II 

1499  5132 

3 

123 

3d*451 

3d3('D)4( 

3F  'G 

3  -  4 

R2:,K7 

Cu  II 

1501  3363 

5 

125 

3d8 4s* 

fd3(3D)6p 

3F  3F' 

2-3 

R21.K7 

Cu  II 

1503  3682 

10 

124 

3df4s3 

3d'(3D)6p 

’F  3F" 

2  - 1 

R21.K7 

Cu  II 

1504  7571 

3G 

119 

3d*433 

3d  (3D)4f 

n  -3G” 

4-5 

R21.K7 

Cu  I! 

1505  3878 

10 

118 

3d*4C4 

3d3(3DMl 

3F  3F“ 

4-4 

R21.K7 

Cu  II 

1505  8572 

5 

3d,4s> 

3d»4»('Fi4p 

3F  v*F° 

?.  •  4 

R21 

Cu  II 

1 508, 1846 

15 

3u’'443 

3d,4i(4F)4p 

3F  -  v3D° 

2-2 

R21.K7 

Cu  ii 

1508  6323 

10 

118 

3d*4i3 

3d'(3D)4f 

3F  -  3F° 

4  -  3 

R2',K7 

Cu  II 

1510  5058 

30 

.44 

3dVD)4p 

3d»(3D)5d 

3D° • 3r 

>  *  4 

»2.  K7 

Cu  II 

1512  1739 

5 

115 

3d*4sa 

3d34j<H7.)4p 

3F  -  u3F° 

4  -4 

R2I.K7 

Cu  1! 

1512  4646 

4 

3d*4s* 

3d»4s(3'  )4p 

"F-w'D* 

3-2 

R2I.K7 

Cu  11 

1513  3659 

15 

143 

3d*(3D)4p 

3d,(3ni  id 

3D> - 3D 

3  3 

R2I.K7 

Cu  1! 

1514  2339 

4 

144 

3dVD)4p 

3d»(3b  5d 

3D”  3F 

1-2 

R7.1.K7 

Cu  1! 

1514  4924 

200, 

115 

3d»4»* 

3d34n*G)-*p 

3F  -  t^F’ 

4  3 

K71.K7 

Cu  I! 

1516.9010 

- 

3d,(,D)4p 

3d3(3D)5c* 

3D'  HJ 

3  4 

R2i 

Cu  11 

1517  1599 

5 

142 

3d';*D)4P 

3d(3D)5d 

3D°  -  3P 

3-2 

R21.K7 

Cu  II 

1517  6310 

10 

97 

3d»(*D)4p 

3d3(3D)6s 

»F"  >D 

2  -  2 

R21.K7 

Cu  II 

1517.9300 

4 

3d»(*D)4p 

3d*(3D)5d 

3D° -  'D 

1  -  2 

R2i  ,K.v 

Cu  II 

1519  4918 

500 

82 

3d3(3D)4p 

3d*(3D)6s 

sp» .  jd 

1-2 

R2I.K7 

575 


_ ». 


’tm  *  ‘k**-‘*‘ 


Cu  II 


Cu  I? 


Cu  li 

Cu  II 
Cu  II 
Cu  II 
Cu  II 
Cu  II 

Cu  II 
Cu  I! 
Cu  II 
Cu  II 
Cu  II 

Cu  II 
Cu  II 
Cu  II 
Cu  II 
Cu  II 

Cu  II 
Cu  II 
Cu  II 
Cu  II 
Cu  II 

Cu  II 
Cu  II 
Cu  H 
Cu  II 

Cu  II 

Cu  If 

Cu  II 
Cu  II 
Cu  II 
Cu  II 

Cu  II 
Cu  il 
Cu  II 
Cu  II 
Cu  li 

Cu  II 
Cu  II 
Cu  II 
Cu  II 
Cu  II 

Cu  II 
Cu  II 
Cu  II 

Cu  11 
Cu  II 


I  1520  5396 
1532  5768 
I  1523.741? 
1524.8601 

1525.6312 
I525.6u09 
1525.6686 
1525.7645 
1525.8381 

1526.9276 
1527.8126 
1528.782 
1528.8952 
1531.8559 

1532.1306 

1533.9865 

1535.0023 

1535.5238 

1537.5590 

1 538.4795 
1540.2394 
1540  3887 
1540.5883 
1541. 70? 2 

1541.7560 
1544  6771 
1547  9582 
1549.6252 

1550  2967 

1550.6533 

1551  3890 
1552.6464 
1553  8962  V 
1555.1344 

1555.7030 

1556.0255 

1557.5867 

1558.3447 

1563.1937 


1565.9243 
1566.4148 
1569  2123 
1569.4155 
1570.3153 

1570.5707 
1 573  lw>8 
1  575. J533 
1 577.2670 
1579.4918 

1580  0250 
1580.6257 

1581  4066 
1581.4187 
158!  9953 


1582.8458 
1583.6823 
1587.0035 
1587  0596 
1587.11.SI 

j  1590.1649 
1593  5556 
1596  7458 

!  1 598  4023 
1601  2091 


114 
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120 
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3d*(Jli)4p 
3d*(’D)4p 
3d»4s» 
3d*(2D)4p  ■ 
3d*('D)4p  • 


3d*(2D)6s 

3d*(1D)5d 

3d*4s(4F)4p 

3d*(JD)5d 

3d*!JD)5d 


3d*4s2-  3d*43{*G;4p 

3d»(ID)4p-3d*(2D)5d 
3d*(2I3)4p  -  3d*(JD)5d 
3d*(3D)4p  •  3d*(2l>)5d 
3d*4sJ  -  3d*(*Di4f 

3d“(ID)4p  -  3d*(lD)5d 
3d»4s»-  3d*(2»Kf 

3d*4sJ  •  3d*(2D)4f 
3d"(JD)4p  -  3d*(2D)6s 

3d»4sl-  3d»4s(iGl4p 
3d*4sl  -  3d*4s(JP)4p 
3d*(3D)4p  -  3d8(2D)6s 
3d»(iD)4p  3d»(JDN5d 
3d84s3 -  3d*4s(2G)4p 

3d»(lD)4p.3d*(sDS5d 
3d'4s2  -  3d*4s(lP>4n 
3d8(2D)4p  -  3d8(2D)6s 
3J*4s2- 3d“4s(4F)4p 
3d»^2D)4p-3d*(2D>6s 

3d44s2  3d84s{4F)4p 
3d*4s2  -  3d2(2Dl4f 
3d84s2  3d»!2D)4f 
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3d84s2  3d84s(2G)4p 


3d8 4s2 
3d8(2D)4p 
3d84<». 
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3d8(2I))4p  - 
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5d8(2D}63  ' 

3dF4s(2G'Np 

3d8(2l))6s 
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3d8j2l))4p  ■  2d»i2D)6s 
3d8(2D)4p  -  3d8(2I))6s 
3<J8(2D>4p  3d8(zI))6s 
3d'4r2  -  3d84sl4F)4p 
3d8(2nUp .  3d8(2D)5d 


3dVDt4r 
3d8(2I>Hp 
3dl,2D»4p. 
3d8;2D)4p  - 
3dB4s2  ■ 


3ds(2D)5d 
3v  (2I))5d 
3d8,2D)5d 
-■d8(2n)5d 
3d8(2D)4f 


3d84s2  -  3d8(2D)4f 
3d"4s2  •  3d8(2D)4f 
iFCOMd  -3d8(2D)5d 
3d84s2  -  3d8(2D)4f 
3d8-!«2-3d84s(2G)4p 
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3d84s2  -  3d8(2n)6I 
3d84s2-  3d»4s(2G)4p 
3d8(2I))4p  -  3d8(2I))5d 
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3F° ■ 3D 
'F°  3F 
3F  -  uaH° 

'F“ - 3D 
3F  -  w  'D° 
3D°-  'D 
3F  -  v3D" 
3F°  -  3D 

'D - v3F“ 
3F  -  *G" 

3F  3F° 

3P  -  3D° 

3F  3D° 

3F  -  w'P° 
3F  -  3F° 

3F  -  u\H” 
*F  u3G" 
3F  - u3F’ 

3F  -  w3Dp 


3D 

-’D 

3F 

-  u3F‘ 

3D“ 

3D 

3D 

r‘D 

3F° 

3D 

•F° 

-  'D 

JF° 

•  3D 

3I 

-  v3D’ 

’D° 

-  3F 

3D° 

-3P 

'D” 

3D 

T 

3I> 

‘D° 

•  =P 

3F  - 

3D° 

3 1-  - 

3D" 

3F  - 

3D°  - 

3S 

3F  - 

i,,. 

3F 

u3H° 

>P‘- 

3J> 

'F- 

W31) 

3P- 

'P“ 

’F- 

u3F“ 

'ir  ' 

*S 

3D' -  »D 
W-  3D 
■D-3ir 
3D” • 3D 
3F  •  w3D° 


R2I.K7 
R21  K7 
R2I.K7 
R  21  ,K7 
R2I.K7 


R2I.K7 
R2I.K7 
R2I.K7 
R2I.K7 
R2I.K7 

R2I 

R2I.K7 
R2I.K7 
I  R21.K7 
I  R2I.K7 

I  R2I  .K7 
R2I.K7 
R2I.K7 
I  R  2 1 
I  R2I 

R2I.K7 
R2I.K7 
R21.K7 
R2I.K7 
R2I.K7 

R2I,K7 
R2I.K7 
R2I 

R2I,K7 
R2I 

2-2  R2I.K7 


R2I.K7 

R2I.K’ 

R2I 

R2I 

R:i 
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Cu  II 


Cu  II 


Tkmenl 

Wivcknglh 

Intensity 

Multipkl 

Confifuralion 

Term 

J  J 

References 

Cu  11 

1602.2729 

6 

113 

3d*4s2 - 3d*4s(2P)4p 

3F  -  w3D° 

2-  1 

j  P  *7?^ 

Cu  II 

1602.3880 

150 

170 

3d*(2D)4p  -  3d*(2D)6s 

'13°  -  M) 

2-2 

!  U  j  £ 

Cu  II 

1604.8475 

50 

169 

3d*(2D)4p  -  3d*(2D)6s 

M)°  -  2D 

2-1 

Cu  II 

1605  2813 

200 

112 

3d*4s2  -  3d*4s(2P)4n 

2F  -  w3P 

3-2 

Cu  Ii 

1606.8341 

30 v 

139 

3d*(2D)4p  3d*(2D)6s 

3D” -  2D 

2-2 

Cu  II 

1608  6393 

70 

182 

3d-(2D)4p  -  3d*(2D)6s 

■P°-  >D 

1  -2 

P.21.K7 

Cu  II 

1610  2964 

5 

139 

3dVD)4p  -  3d*(!l))6s 

JD*-31) 

2  3 

R2I.K7 

Cu  II 

1611. 118'. 

2 

181 

3d*(2n)4p  ■  3d*(2D)is 

ip-  aD 

1  - 1 

R21.K7 

Cu  II 

1614  1608 

1 

3d*4s2 - 3d*4s(2P)4p 

3F  -  w3D° 

2-2 

P.2! 

Cu  II 

1617.9154 

8 

157 

3d*(2D)4p  -  3d*(2D)6s 

>F°-3I) 

3-2 

R2I.K7 

Cu  II 

1621  4256 

300 

157 

3d*(2D)4p  •  3d*(2D)6s 

■F°-3D 

3-3 

R21.K7 

Cu  II 

1622.4278 

100 

112 

3d‘4s2 ■  3d»4s(2P)4p 

3}  wsP° 

2-1 

R2I.K7 

Cm  11 

1623  1732 

20 

110 

3d* 4s2 ■ 3d*4s(4P)4p 

3F  -  x5D° 

4-4 

R21.K7 

Cu  II 

1630.2681 

20 

3d*4s2 - 3d“4s(4P)4p 

3F  xM>° 

4  3 

R21.K7 

Cu  II 

1636  6050 

10 

112 

3d*4s2 - 3d*4s(:P)4p 

2F  w3P= 

2-2 

R2! 

Cu  II 

1649.4575 

25 

139 

3d»<2I»4p  •  3d*(2IM6s 

2D°  -  3D 

1  -2 

R21 

Cu  II 

1656  3219 

20 

169 

3d*(20)4p  -  3d*(2»)6s 

'l)°-2D 

2-2 

R2! 

Cu  II 

1660  0009 

25 

169 

3d*(2»>4|. -3d*(2l3)6s 

>D  -3I) 

2-3 

R21.K7 

Cu  11 

1663.0020 

60 

181 

3d*(2D)4p  -  3d*(2l))6s 

'P°-3D 

1  -2 

R21.K7 

Cu  II 

1672.7757 

10 

no 

3d*4s2  -  3d*4s(*P)4p 

2f  -  x*n° 

3-4 

R21 

Cu  II 

1680.3118 

1 

110 

3d*4s2 ■ 3d*4s(4P)4p 

3F  •  x*D" 

3-3 

R21 

Cu  11 

1683.1549 

40 

3d*4s2-  3<J*4s(2l))4p 

*F-y»D° 

4-3 

R21 

Cu  II 

.683.1585 

40 

3d*4s2  3d*4sCP)4p 

3F  -  x3D° 

3-2 

R21 

Cu  II 

1683  1884 

40 

3d*4s2  •  3d*(2l))5f 

3P  -  3D" 

1  -  1 

R2! 

Cu  II 

1699.0953 

60 

3d* 4s2  •  3d*4s(2D)4p 

3F  -  y3P° 

3-2 

R2! 

Cu  11 

1 699. IT  " 

30 

3d*4sJ  -  3d*4s(2l))4p 

3F  -  y3F 

4  -  3 

R2! 

Cu  II 

I7K  Cv.  . 

0 

3d*4s2  3d*4s(<P)4p 

3:  x3l) 

2-3 

K21 

Cu  II 

1717  7214 

'5 

no 

3d34s2- 3d*4s(*P)4p 

3F  -  x*l) 

2-1 

R21 

Cu  II 

1734.2272 

3 

3d*4i2  -  3d*4s(»l))4p 

3F  y3i>° 

2-2 

R2! 

Cu  II 

1736.5514 

10 

3d*4r2  -  3d*4s(2D)4p 

3F  y3l) 

3-3 

R2I 

Cu  II 

1744  5i 58 

20 

3d*4s2  -  3d94s(2l))4p 

3F  •  y3Dn 

3-2 

R21 

Cu  II 

1 744  5269 

20 

3d’4s2-3d»(2l))5f 

3|I  .  3p 

1  -2 

R21 

Cu  II 

1753.2811 

15 

3d*4s’  3d*4si2I))4p 

3F  -  y3P 

2-  1 

R21 

Cu  II 

1759.5045 

1 

3d*4s2  -  3d*4s(2l))4p 

3F  y-t 

3  -  2 

R2! 

Cu  il 

1790  6603 

5 

3d*4s2  -  3d’4s(2l))4p 

3F  -  y3I) 

2-1 

R21 

Cu  II 

1800.9526 

1 

3d"4s2  -  3d*4s(<P)4p 

U 

X 

< A 

•o 

4-3 

R21 

Cu  Ii 

1807  8410 

15 

3d*4s2  ■  3d“4s(*l')4p 

jp  v3ir 

0-1 

R21 

Cu  II 

1856  9291 

0 

3d*4s2  •  3d*(2l))6p 

M)-3P 

2-1 

R21 

Cu  II 

1861  6229 

0 

3d"4s2 - 3d*4s(4P)4p 

3I  -  X5P 

3-2 

R21 

Cu  II 

1882.2085 

1 

3d*4s2-  3d,(il)>6p 

?P  ■  JF" 

1  -2 

R21 

Cu  II 

1920  6718 

5 

3d,(2l)54p  -  3dB(2l))4d 

3P  -  ’I 

2-3 

R21 

Cu  II 

1922  1425 

5 

3d*4s2  •  3d9i2l))5p 

3F-  '13 

3-2 

P.2I 

Cu  II 

1928.45 

1 

R21 

Cu  II 

1929  608! 

25 

3d*4%2  -  3dMs<2P|4p 

'13  -  w'P° 

2  1 

R2! 

Cu  II 

1929  7510 

25 

107 

3d»4>2-  <ds(2l))5p 

3F  -  313 

4-3 

R21 

Cu  II 

1944  5970 

40 

3d’(2l»  is  -  >d“(2i))4p 

3I3-'D 

3-2 

R21 

Cu  II 

1946,4929 

10 

106 

3ds4s2 • 3d"4s(2F)4p 

SF  -  t  'Y 

4  3 

R21 

Cu  II 

1952.5758 

5 

3d*4s2  -  3d!(2I))5p 

3F-3r 

3-2 

R21 

Cu  II 

1957.5176 

20 

105 

3d"4s2  -  3d3(2l))5p 

3F  •  3F“ 

4  4 

R  21 

Cu  II 

1 968. Oi  1 8 

2 

3d*(2l>)4p  3d9(2H|4d 

ip'  .  .p 

2-  1 

Rll 

Cu  il 

1970  4946 

15 

18 

3d3(2l)14s  ■  3d*(2,))4p 

3I3-  'P 

2-1 

R21 

Cu  1! 

1974  4681 

0 

3de4s2  3d*(2I3)4f 

'13  -  3I3 

2-3 

R21 

Cu  II 

1977  0270 

15 

107 

3d* 4s2  3d’(1l>)5p 

3F  aiy 

2-1 

K21 

Cu  II 

1979  9565 

200 

17 

3d*(2l))4s  ■  3d*(2n>4p 

3I3-’1) 

2-2 

R2I 

Cu  II 

1984  7643 

1 

2d’4s2  -  3d*(2l))6p 

3P  ip< 

2-2 

R21 

Cu  11 

1989  8554 

90 

15 

3d*(>l))4v  3d»(2l))4p 

3I3  -  3i3° 

2-  1 

R  2 ! 

Cu  K 

1990.1804 

1 

3d’(2!))4p  ?d*(2l))4d 

3P  -  'D 

1-2 

R21 

Cu  II 

1993.81 

1 

R2! 
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laattBncai 


ut»v«iu  l  IL.  ^  4.  .*4. 


Cu  III 


Cu  III 


1 


COPPER  III  (Cu**),  2  = 
Ground  State  is22s22p83s23p83d»  2DV2 
Ionization  Potential  297  100  cm  >; 

— jj*  —  ^avgknglh  |  M^.ipie,  I  “““ 


Cu  III 

672.039 

Cu  III 

676  564 

Cu  II! 

682  171 

Cu  III 

686  903 

Cu  III 

687.987 

Cu  III 

690.250 

Cu  III 

691.557 

Cu  III 

1  693.510 

Cu  III 

69?  930 

Cu  III 

1  700.182 

Cu  III 

700.271 

Cu  III 

I  701.692 

Cu  III 

j  702.112 

Cu  III 

703  622 

Cu  III 

!  711  834 

Cu  III 

!  712.040 

Cu  HI 

i  712.473 

Cu  III 

713.262 

Cu  III 

715.530 

Cu  III 

I  719.506 

Cu  III 

723.958 

Cu  III 

726.295 

Cu  HI 

'  728  906 

Cu  III 

730  365 

Cu  III 

732.026 

Cu  III 

732  688 

Cu  III 

735.224 

Cu  III 

743.303 

Cu  III 

743.970 

Cu  III 

777.125 

Cu  III 

778.603 

Cu  III 

788.07.3 

Cu  III 

788.462 

Cu  III 

789.840 

Cu  III 

791  371 

Cu  III 

79.3.065 

Cu  Ill 

795.258 

Cu  III 

797  566 

Cu  III 

801  1 54 

Cu  HI  i 

802.841 

Cu  HI 

808  583 

Cu  III 

810  124 

Cu  HI 

816.313 

Cu  HI 

829  343 

Cu  III 

1152.155 

Cu  HI 

1219  290 

Cu  III 

1237.776 

Cu  III 

1238.325 

Cu  III 

1244.377 

Cu  III 

1254.717 

Cu  III 

259.937 

Cu  ill 

261  315 

Cu  III 

27C234 

Cu  III 

2?.. 839 

Cu  III 

295. 700 # 

Cu  III 

312  400 

Cu  III? 

313.313 

Cu  III?  l 

316.143 

Cu  HI  1 

318.582 

Cu  III?  1 

324.033 

50 

10 

300 

10 

200 

10 

15 

100 

!  9 

75 

8  i 

100 

9 

50 

i  8  ! 

20 

9 

20 

I 

150 

8 

15 

20 

15 

8 

3 

1  | 

5 

I 

15 

1 

10 

! 

200 

i  7 

150 

;  6 

20 

10 

2 

i 

150 

i  i  i 

100 

i  5  : 

5 

!  5 

100 

6 

20 

< 

30 

I  5  ! 

200 

3  i 

|  | 

50 

4 

400 

4 

300 

3  | 

200 

3  | 

300 

4  ! 

100 

,  ! 

2 

r  i 

100 

i 

200 

4  1 

150 

•  i 

20 

1 

1  ! 

0  i 

0 

I 

5 

i  ! 

| 

1 

3  | 

2  | 

0 

5 

2 

5 

1 

3 

f 

1 

0 

? 

1 

1 

3 

I 

.3 


3d*  ■  3d*(‘G)4p 
3d*  ■  3d*(,G)4p 
3d*-3d*('G)4p 
3d*  -  3d*(3P)4p 
3d*  ■  3d*(3P)4p 

3d*  -  3d*(3.  )4p 
3d*  -  3d»'3P)4p 
3d*  -  3d*(3P)4p 
3d*  ■  3d*(3P)4p 
3d*  -  3d'l3P)4p 

3d*  ■  3d*(3P)4p 
3d*  -  3d'(3P)4p 
3d*-  3d*(3P)4p 
3d*  -  3d3(3P)4p 
3d*  -  3d*(3P)4p 

3d*-  3d*f3P)4p 
3d*  -  3d*(3P,Mp 
3d»-  3d'('n)4p 
3d*  -  3d“('D)4p 
3d'  -  3d*('D)4p 

3d*  -  3d»(’l)>4p 
3d*-3d*('D)4p 
3d*  -  3d*!'D)4p 
3d*  3d’(,D)4p 
3d*  -  3d*(3P)4p 

3d*  -  3dB ( 3P)4p 
3d*  3J«('I))4p 
3d'  -  3d"(’P)4p 
3d*  3d*(*P.4p 
3d*  -  3d*(3F)4p 

3d*  -  3u»l3F)4p 
3d*  -  3d*i3F')4p 
3d*  -  3J*(3;.)4p 
3d*  -  }d*(3F)4p 
3d*-  3d»(3F)4o 

3d*  -  3d*l'F)4p 
3d*  -  3d*(*F)4p 
3d'  -  3d*<3F)4p 
3d*  -  3d*(3F)4p 
3d*  -  3d*(3I-)4p 

3d*  -  3de(3F)4p 
3d»  -  3d"(3F)4p 
3d*  -  3d*(3F  )4p 
3d* -  3d*(3F)4p 
3d*(3F)4?>  -  3d*(‘G)4p 

3d*(3Fi4s  -  3d*(3P)4p 
3d*!3F)4s-  3d»('G)4p 
3d"(3F)4s-3d*(3P)4p 
3d*(3F)4s  -  3d*(3P)4p 
3d*(3F)4s  -  3d8('Gi4p 

3d*(3F)4s-  3d»(3P)4p 
3d*!3F)4s-3d*(3P)4p 
3d*(3F)4s  -  3d*(3P)4p 
3d*f3F)4s-  3d*(3P)4p 
3d*(3F)4s  -  3d* (3P)4p 

3d"(3F)4p-3i"(3F)4d 


3d»(3F)4s-  3d*(‘D)4p 


29 

(27  electrons) 
36.83  eV 


Term 


?a2D-  x»F“ 
ga2D  -  x2F“ 
ga2D  -  x2F“ 
*a2D  -  z2S° 
i’a2D  -  y2P° 


i?a2D  -  z4Gc 
/;a2D-z4Gl 
ya2D  -  z4»° 
a2F  -  y2G° 

a*F  -  y4D° 
a2F  x2F° 
a4F  -  y*n° 
a4F  y4iy 
a2F  -  x2F” 

a*F  y4D“ 
a4F  -  v4n" 
a4F  -  y4D° 
a4P  -  y4D° 
r  -  x2D° 

z4:r .  4 


a‘F  -  y2F° 


Hi  Hi 

%  -  ^ 
%  -  >,  i 

Hi-Hi 


Sl9 
S 1 9 
S  1 9 
Sl9 
S 19 


?a2D  -  x2I3“ 

* -Hi 

j  S  19 

#a2D  -  y2P= 

H,  -  Hi 

1  S 19 

? a2D  -  x2D° 

H-H, 

1  SI9 

^a2D  -  y2P" 

Hi -Hi 

S  19 

/?a2D  -  y4D° 

Hi-Vi 

S  19 

?a2D  -  x2iy 

Hi -Hi 

Siv 

/?a2D  ■  y4DJ 

Hi -Hi 

S 1 9 

?a2D  -  y4D 

Hi -% 

Sis 

j?a2D  x2iy 

H.  -  Hi 

S 19 

*a2D-  y4D’ 

Hi  -  Hi 

S 1 9 

>;a2D  -  y4D 

Hi  -Hi 

S 1 9 

>fa2D  -  y4f) 

j  Hi  -  Hi 

Si  9 

/?a2D  -  z2P 

1  Hi  .  ~‘h 

Siv 

*a2D  -  y2D“ 

!%  -S 

S)9 

*a2I)  -  y2F‘ 

\  Hi  -  \ 

S  l 

#a2I)  -  z=P* 

Hi  -  Hi 

Sl9 

/?a2I)  -  y2I) 

Hi -Hi 

S 19 

J?a2D  z2Pc 

Hi  -  'h 

Si  9 

*a2n.y2I> 

Hi-H-i 

Sl9 

j?a2!)  ■  z4P 

Hi -Hi 

SI9 

*a2I)  r4P 

Hi  -Hi 

S 19 

jya2D  -  y2F° 

Hi  -  Hi 

Sl9 

jfa'D .  74P 

Hi -Hi 

Sl9 

«a2D  -  z4P 

H, -Hi 

S 1 9 

x?a-'I)  -  z2F 

Hi  Hi 

S 1 9 

(?a2I)  -  z2D 

Hi  -Hi 

Si  9 

*a2D  i2l) 

Hi -Hi 

Sl9 

Sii2l)-z2F 

H,  -  % 

S  i  9 

y:i:0  ■  z2F 

H'-Hl 

S 1 9 

ya2l)  -  z2D° 

I 

Hi-Hi 

Sl9 

;m20  -  z2Cic 

Hi-h  | 

Si  9 

j?a20  z4F” 

Hi -Hi  j 

S 19 

ga~‘D  ■  /*\ 

H,  -  Hi  | 

S19 

1  >>a2D-z2D’ 

Hi  -  Hi 

Sl9 

/?a2D  z4F 

Hi  -  ■ k 

S 19 

sa2I)  -  z4F"  } 

Hi  -  Hi 

Sl9 

Hi  -% 
Hi  -  % 
Hi  -  % 
%  -  Hi 

%  •  1k 
\  % 
74  ■% 

%  -  Hi 

Hi -Hi 

Hi-% 
%  -% 
%  -  ’/% 
Hi  -  3*, 
%  -  Hi 

%  -% 


Hi  -% 


Siv 

Si9 

Sl9 

S7.KS 

S  1 9 
S  !9 
S|9 
Sl9 
S 1 9 

S 1 9 
S7.K8 

S  19 
S 1 9 
Sl9 

S19 
Si  9 
SI9 
Si9 
SI9 
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Cu  III 


Cu  III 


Element 

Wavelength 

—  - i -  - 7 

lnicnuty  Multiplcl 

Configuration 

J  •  J  ! 

-  J. 

References 

Cu  111 

? 

1326.179 

? 

3d*l3F)4p  -  3d,(3F)4d 

/Hi  -  9 

”  ^ 

%  * 

Sis.Ks 

Cu  111? 

1 327  178 

3 

5.19 

Cu  ill 

1330  36' 

• 

3d*(3F)4p  •  3d*(3F)4d 

i4l)  3 

75  •  ’6 

SI9 

Cu  IIP 

1332  985 

s 

Sl9 

Cu  :n 

133?  572 

3h 

! 

,3d»(3F)4p-  3d*<3F)4d 

.  ‘r*  -  5  •>  | 

35  -’6 

SI9.KB 

Cu  up 

1  338  386 

1 

1 

S  |9 

Cu  IIP 

1338  858 

1 

1 

M9 

Cu  III 

1  339  497 

* 

3d*(3H4p-  3d*(3F)4d 

/H>  i 

5>  •  85  | 

Si  m 

Cu  IIP 

1341  178 

Ih 

j 

Si  9 

Cu  III 

1  541  497 

1 

3i*t3F)4s-  3d*(3P)4p 

a*F  7*P“  ? 

7*  •  * 

S19.KX 

Cu  III 

1342  19.1 

2h 

3d*(3F)4p  3d*(3F)5s 

/H)  c"F 

85  ■  85 

S  19 

Cu  III 

1343  032 

1 

id*(3F)4p  •  3d*(3F)4d 

/Hi  9 

85  -S  j 

S 19 

Cu  IIP 

1345  ?30 

5 

1 

Sim 

Cu  UP 

1  344  363 

1 

1 

S  1 9 

Cu  IIP 

1345  506 

1 

S 19 

Cu  IIP 

1  348  062 

3 

j 

Si  u 

Cu  III 

1  347  048 

2h  ! 

3d*<3F)4p  ■  3d*(3F)4d 

/Hi  -7 

35  •  85 

SlM 

Cu  III 

1 348  077 

o 

3dVF)4p-  3d*(3F)4d 

74(j  •  6 

85  85 

Sim 

(  u  IIP 

1  348  584 

2 

i 

j 

Mm 

Cu  IIP 

1349  441 

3 

1 

1 

Sim 

Cu  III 

1351  271 

2 

3d»<3F)4p  3d*(3F)4d 

/Hi”  5 

85  ■  55 

SlM 

Cu  111 

1  35 1  964 

i 

3d*(3I  )4p  3d*<3F)4d 

/Hi  10 

85  •  85  i 

S  |9 

Cu  III 

1  356  424 

3 

3il,<3F)4p  3d*(3F)4d 

/Hi  4 

»5  5,  | 

Sim 

Cu  III? 

1358  130 

1 

Sim 

Cu  III 

1358  440 

1 

3<r(3F)4p  3d»(3F>4d 

/Hi  8 

85  8j  i 

S|9 

Cu  III 

1  359  833 

0 

3d"(3M4p-  3d"(3F)5s 

/*l>  c*F 

8,  •  75  j 

Sim 

Cu  IIP 

1  360  922 

! 

| 

S  1 9 

Cu  IIP 

1365  862 

1 

i 

Sim 

Cu  IIP 

1  166  400 

S  1 9 

Cu  III  ' 

1367  616 

3 

| 

I 

Si  9 

Cu  III 

1  368  923 

i 

3d“(3l')4p  ld*(sF)5s 

/Hi  .;<F 

Va  •  S  j 

SI9 

Cu  111 

1369  612 

3 

3d'(3!)4p  3d*t3F)4d 

/4(i  6 

,l7  ■  ‘‘Z  j 

SIM 

Cu  III 

1  369  '388 

0 

3dtl3l  >4p  •  3d"(3l  >4d 

/Hi  cHi 

i’5 

S19 

Cu  III 

1  171  144 

S 

3d"l3l  I4p  3d"'3I  >4d 

/Hi  f2F 

<S  *5 

SI9 

Cu  111 

1  372  899 

3 

3d'(J|l4p  3dh(3F  14d 

/Hi  5 

S19 

Cu  IIP 

i  372. 965 

■5 

1  Si 

Cu  III 

1.37.3  305 

3d"(;,M4p  3d"(3l')4.i 

/’F  f*F 

85  ■  85 

SI9.K* 

Cu  III 

;  1  374  OU 

* 

ld*(3FI4p  3.J«(3H5i 

/Hi  e‘i 

8/  -  ’5 

SIM 

Cu  IIP 

1  374  ?U8 

*> 

Sl9 

Cu  111 

1  374  758 

“5 

3d"(  JF  I4»  3d»(i|))4p 

u2F  y2l> 

|  75  8j 

Siv 

Cu  111 

1  37S  621 

3 

3d"CI  )4p-  3d-(3F»4d 

/Hi  3 

|  %  ■  V-2  | 

[  S 1 9 

Cu  III 

1  376  807 

1  5 

3d"(’M4p  3d»l3l  )4d 

/Hi  <Hi 

|  "5  ■  “5 

S19 

Cu  111 

i  P7  :x2 

1 

3d  :3M4p  3d"(3l  )4d 

/Hi  8 

1  85  ■  \ 

S7.KX 

Cu  III 

1 377  504 

lS 

3d*('l  )4s  3d"I3l’)4p 

j4I  /‘I’ 

;  s  % 

Siu.KX 

Cu  IIP 

1 377.559 

1  1 

1 

1 

SIM 

Cu  111 

1  l^K  238 

0 

3d"(3l)4p  3d“(3Fl4d 

/Hi  4 

35  8, 

'  S  19 

Cu  III 

1  379  7  /9 

'■> 

3d"(3l  |4p  3d“lJF)4d 

/♦F  8 

85  •  75 

S 19 

Cu  IIP 

1  37°  ?75 

1 

S19 

Cu  IIP 

1 387.561 

3 

i 

S  l  M 

Cu  IIP 

1 384  276 

1 

S 1 9 

Cu  III 

1 .384  124 

3 

3d|,(3F)4p  3d"(3!)5s 

/4F  -cM 

“5  85 

SIM 

Cu  ill1 

i  1384  840 

3 

Sl  9 

Cu  HI 

!  1  384  929 

2 

3d"(3H4p  •  3d*l3r)4d 

/Hi  •  10 

75  75 

SIM 

Cu  III 

1  1  385  380 

!  o 

3d,’(3F)4p  3d*(:lF|4d 

i  /*!■  -7 

Sim 

Cu  111 

|  1 385  921 

,  -  1 

3d"(3F)  Ip  •  >d»l3l')4d 

/*!•  9 

8,  -  :35 

Sim 

Cu  111 

1 386  714 

i  0 

<d"l3F)4p  3d"(lF15s 

/H,  eM 

85  ■  85 

S  19 

(  u  111 

1 388  276 

o 

3d"(3l  >4p  3d"i3I'i5s 

/Hi  e*I 

85  ?5 

Sim 

Cu  III 

1389  528 

3 

3d8(3l‘)4p  3d“(3F!4d 

/'V  6 

85  85 

Sim 

Cl!  IIP 

139;)  306 

5 

S 19 

Cu  IIP 

1  391 .667 

1 

1 

Sl  4 

(  u  III 

i 395  578 

0 

3d*(3F)4p  3d8(3F)5s 

/  ;  e3F 

85  85 

S7.KH 

Cu  III 

1  396  41 7 

0 

3d"(3F)4p  3d*(3F)5s 

r\»  e4F 

85  -  85 

Sim 

Cu  III 

1  3"8  .397 

1  3 

3rj“(3F>4p  •  3d*(3F>d 

-*»■“  •  4 

8-3  85 

Sl9 

Cu  11! 

1359  190 

,  3 

3d'(3D4p  •  3d,(3F)4d 

z*F  ■  10 

%  •  85 

SI9 

Cu  IIP 

1400  539 

!  1 

1 

S|9 

_ _  iff*.  iH^VjVttflttolW** 
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Cu  III 


Cu  III 


!•  lenient 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

j  j 

References 

Cu  111 

UG1.376 

i 

3d’(»F)4p  -  3d*(*F>4v 

z4F"  -  7 

% 

S19 

Cu  III'’ 

1401  6Gi 

3 

S 1 9 

u  III 

KOI  .655 

3 

3d’(3F)4p  -  3d*(3F)5s 

z*G°  -  t-F 

•b  ■  % 

S19 

Cu  IIP 

1402.250 

3 

SI9 

Cu  III 

1402  435 

2 

3d*(*F)4p  •  3d*(3F)5s 

i.K r  -  c*F 

% 

Sl9 

Cu  111 

1402.91? 

0 

3d8(3F)4p  -  3d*(3F14d 

z3G"  -  f3F 

76  -  76 

Sl9 

Cu  IIP 

1403  181 

5 

Sl9 

Cu  III 

>403  763 

0 

3d°(1F)4i-  3diCD)4p 

a3F  -  z3P‘ 

46  -46 

S19 

Cu  IIP 

1405  115 

1 

S19 

Cu  III 

UC7  139 

3 

3d*(3F;4s  •  3d»(>D)4p 

a3F  -  y2F“  ? 

76-46 

Sl9 

Cu  111 

1407  196 

2 

3d*(3F)4p  -  3d*(3F)5s 

z4F‘  c4F 

46  ■  46 

SI9 

Cu  III 

1408.310 

0 

3d*(=F)4p  -  3d'(*F)4d 

z3IV  -  9 

46-46 

Sl9 

Cu  III 

1408.536 

A 

3d*(3F)4p  3d*(3F)5s 

z4F“  -  e4F 

71.-46 

S 1 9 

Cu  III 

1409.248 

0 

3d*(3F)4p  -  3d’(3F)4d 

zHTS 

’6  •  76 

S19 

Cu  III 

1412.553 

3 

3d*(3F)4s-  3d,(,l))4p 

a3F  y ’IT 

46-46 

S7.K8 

Cu  III 

1412.724 

3 

3d*(3F')4p  -  3d*(3F)4d 

z4F°  -  5 

76-76 

Sl9 

Cu  PI 

1412  794 

3 

3d’(3F)4p  -  3d*(3F)4d 

74F*  -  C*G 

4,  -  >46 

S19 

Cu  III? 

1414  086 

I 

Sl9 

C-  HI 

1414  431 

2 

3d*(3F)4p  -  ?-d*(3F)5s 

?4F'  -  j4F 

46-46 

S19 

Cu  III 

1414  553 

4 

3d*('D)4s  -  3d*('G)4p 

h3n-x3F° 

46 

S7.K8 

Cu  Ill 

1  415  478 

0 

3d*(3F)4p  3d’ (3 10 4.1 

z*G"  -  7 

76-46 

SlQ 

Cu  III 

141?  060 

1 

3d*(3F)4p  2d’(3F)5s 

73F  -C3i 

76-46 

Sl9 

Cu  III 

1417. 124 

1 

3d*(3F)4p  -  3.l“(3F)5s 

z4F“  -  e4F 

46-76 

S19 

Cu  III 

1417.538 

5 

3d*(3F)4p  -  3d*(3F)4d 

z2Fc  -  fiF 

76-76 

<09 

Cu  Ml 

1418  81! 

3 

3d’<3F>4p-3a*(3F;4d 

?3D  -f»F 

46  -76 

S19 

Cu  IIP 

i  423  504 

s 

Sl9 

Cu  III 

1424  020 

3 

3d’(3F)4p  -  3d8(3i04d 

z3F° ■  8  ? 

76  -76 

Sl9 

Cu  111 

1425  079 

I 

3d’(3F)4p  -  3d*(3F)5s 

/4P  c4F 

44  -46 

Sl9 

Cu  III 

1425.28? 

0 

3d*(3F)4p  -  3d’(3F)4d 

?2I)  8 

46-74 

S19 

Cu  MI 

1428  081 

3 

3d"(3F)4s-3d"('P;4p 

j’2F  -  y*I)“ 

46-46 

S19 

Cu  III 

1429.201 

3 

3d*(3F)4p  3d’(3F)4d 

:>4F  - 1 

46  -46 

5 19 

Cu  III 

1430.373 

4. 

3d«(3F)4p-3d"(3F)4d 

/3F°  -  7 

76-46 

S 19 

Cu  III 

1430  969 

2 

3d*('r>)4s  ■  3d’('(i)4p 

b2n  -  x2Fa 

74-46 

S 19 

Cu  III 

1431  671 

5 

3d’(3F)4p  ■  3d*(3F)4d 

7.3P)  7 

46-46 

S 1 9 

Cu  III 

1431.901 

2 

3d’(*D)4s  -  3d’(>G)4p 

b«n  x2F'° 

46  -  76 

S 19 

Cu  HI 

1432. 275 

3d*(3F)4p  -  3d8(3F)5i> 

z4F°  e4F 

46  ■  46 

Sl9 

Cu  IIP 

1436  846 

i 

S19 

Cu  III 

1436.994 

8 

3d*(3F)4p  -  3d’(3F)4d 

z’G  -3 

%  -  "h. 

S19 

Cu  IIP 

1437  554 

1 

S 19 

Cu  p: 

1437  645 

2 

3d*l3n4p-  3d“(3F)5s 

7.4F"-c4!- 

%  -76 

S19 

Cu  III 

1437.762 

1 

3d*(3F)4p  -  3d’(3F)5s 

/2D° - c4F 

46-46 

S7.K8 

Cu  IIP 

1438.083 

1 

S 1 9 

Cu  IIP 

1439.275 

1 

S19 

Cu  HI 

1440  446 

2 

3d*(3F)4p  -  3d8(3I  )4d 

76  ■  76 

S19 

Cu  IIP 

1441  102 

1 

Sl9 

Cl!  IIP 

1441  635 

S 19 

Cu  III 

1444  692 

0 

3d*(3F)4p  -  7d8l’F)4d 

,’F"  -  9 

46  -46 

»o 

Cu  III 

1448.512 

1 

3d8(M))4s  -  3ds(3P)4p 

b2n  x4s  ? 

46  -46 

S19.KX 

Cu  III 

1450  165 

2 

3d*(3l')4p  3d“(3I)5s 

zlF°  -  c=I 

76  -  74 

S 19 

Cu  III 

1451.478 

0 

3d’(3F)4p-7d"(3F)5s 

/’I )“  -  e‘-F 

46-76 

S 19 

Cu  HI 

1455.200 

2 

3d*(3F)4p  ■  3d8(3F)5s 

72I'°  e'F 

46  -46 

S 19 

Cu  III 

1459  568 

0 

3d8(iF')4p  •  3d8(3F)4d 

7 2 1' 1  -  ) 

76  -  76 

S19 

Cu  III 

1460  915 

5 

3d8(3F)4p  -  3d8(3F)4d 

?.!D”  -  5 

46-76 

S 19 

Cu  III 

1469  259 

0 

3d8(3F)4p  •  jd*(3F)4d 

7.7F  j  -  ? 

46-46 

Sl9 

Cu  IIP 

1469  460 

1 

S 19 

Cu  III 

1481.243 

10 

3d'(3F)4s  -  3d8(3P)4p 

a4P  -  x4S“ 

46  -76 

S 19 

Cu  111 

1483  831 

8 

3d8(3P)4s  -  3d8(3P)4p 

a4P  -  x4S° 

76-46 

S19 

Cu  III 

1484  010 

3 

3d8<  >l))4s  3d8(3P)4p 

b2D  y3P" 

46  -46 

S 19 

Cu  III 

I486  659 

15 

3d8(3P)4s  -  3d8(3P)4p 

a4P  -  x4S“ 

46  -46 

S19 

Cu  111 

1486.904 

5 

3'.l’i3P)4s  3d8(>G)4p 

a4P  x2F° 

46  -76 

S!9 

Cu  III 

1487.566 

0 

3d8i3F)4p  3d8(3F)5s 

7jD"  -  e4F 

46-76 

Si  9 

Cu  111 

1501. 173 

0 

3d8(3F)4s  3d»(3F)4p 

a4F  -  z2F” 

76  -46 

S  19 

Cu  III 

1 502  107 

0 

3d8(>D)4K  3d8(3P)4p 

b2P  -  y2P° 

46-46 

Sl9 

Cu  III 

1525.895 

3d8(3F Ms  •  3d8(’F)4p 

a4F  -  ?2F' 

46  -46 

S7.K.8 

Cu  III 

1531.588 

0 

3d8(3F)4s  -  3d’(3F)4p 

a4K  -  7.*\y 

46  -46 

S19 

580 


Cu  III 


Cu  Ill 


Element 

WtvcJength 

Intensity 

— 

Multiple! 

Configuration 

Term 

J 

■  1 

References 

- 

Cu  III 

1 5*1 .970 

20 

3d"PD)4s-3d,(*P)'p 

b*D  -  y4D‘ 

•ft 

-Hi 

SI9 

Cu  III 

1 542.562 

1 

3d*(*F)4s-  Jd8i3F,4p 

a*F  ■  z2D" 

% 

Hi 

S!9 

Cu  I.'I 

1543.180 

I 

3d8(3P)4s  -  3dr'  P)4p 

a4P  •  y’F 

•ft 

■  Hi 

S 1 9 

Cu  in 

1543  438 

250 

32 

3d* ( *G ) 4s  -  ,J‘(,G)4p 

a*G  •  y KT 

•ft 

■  Hi 

S 19 

Cu  in 

1544  062 

1 

3d*!3FH'  3d*(3F)4p 

a4F  •  z2F‘ 

% 

-  % 

S 1 9 

Cu  III 

1544  110 

1 

32 

3d*CG)4s  -  3d*('G)4p 

a‘G  •  yKJ" 

~(l 

■Hi 

S 19 

Cu  III 

1548  867 

150 

32 

3d*('G)4s  -  3d*('G)4p 

aKI-yKJ 

7A 

•  % 

Sl9 

Cu  III 

1549  203 

r 

j 

3d*(3F)4s  •  3d*(3F)4p 

a4F  -  z2D° 

% 

•  Hi 

S«9 

Cu  IIP 

1551  932 

i 

S !  9 

Cu  III 

1561  790 

2 

14 

3d*(3F)4s-  3d*(3F)4p 

a4F  -  ?Kj° 

% 

■% 

S'9 

Cu  III 

1565  194 

3 

3d*(3P)4s  -  3d,(3F)4p 

a4P  -  x3D' 

Hi 

-Hi 

S 1 9 

Cu  III 

1568  564 

1 

13 

3d*(*F)4s  -  3d*<*F)4p 

a4F  z4'-“ 

•ft 

-•ft 

Sis 

Cu  III 

1568  655 

1 

3d8(3F)4s  •  3d*{3F)4p 

a4F  -  z’D" 

H, 

■Hi 

S 1 9 

Cu  III 

1569  027 

0 

3d' (’D) 4s  -  3d*(3P)4p 

b3D  -  y4D° 

-Hi 

Sis 

Cu  ill 

1  570  202 

15 

3d*(3F)4s  -  3d*(3F)4p 

a4F  -  z3F° 

•ft 

-2*. 

Sl9 

Cu  III 

1571/54 

2 

3d*(’D)4s  •  3d*(3P)4p 

h2D  •  y4D 

Hi 

-Hi 

Sis 

Cu  III 

1571. 390 

0 

14 

3d*(3F)4s  -  3d*(3F)4p 

»4F  -  ■‘C- 

Hi 

-Hi 

Sis 

Cu  III 

1579.353 

8 

13 

3d*(3F)4s  -  3d*{3F)4p 

a4I-  -  z4r° 

'li 

-Hi 

Sis 

Cu  III 

1588.551 

2 

14 

3J*(3F)4s  -  3d!(’F)4p 

a4F  z*G“ 

Hi 

-■-li 

Sis 

Cu  ;u 

1593/58 

500 

13 

3d*(3F)4s  -  3d*(3F)4p 

a4F  •  z4F 

Hi 

-Hi 

Sis 

Cu  III 

1597.118 

5 

13 

3d*(3F)4\  -  3d*(3F)4p 

a4F  z4F“ 

Hi 

-Hi 

Sis 

Cu  III 

1600  94 

250 

13 

3d*(3F)4s  •  3d*(3Fi4p 

a4F  ■  z4F° 

•ft 

-'/i 

Sis 

Cu  111 

1603  146 

200 

1 4 

3d*(3F)4s  -  3d*(3F)4p 

a4F-z*G” 

■ <h 

Hi 

Sis 

Cu  III 

1 605.969 

150 

25 

3d*(3P)4s  -  3d*(3P)4p 

a4P  y4DJ 

Hi 

-■’n 

Sis 

Cu  111 

1606.730 

150 

13 

3di(3F/4s  •  3d'i3F)4p 

a4F  z4F° 

Hi 

-Hi 

Sis 

Cu  III 

1606.83/ 

3d*CD)4s-3d»CD)4p 

b2I3  •  z,P° 

Hi 

■Hi 

Sis 

Cu  III 

1607.5.7 

50 

25 

3d’(3P)4s  3d’(3P)4p 

a3P  -  z3S° 

Hi 

-  Hi 

Sis 

Cu  III 

i  <00.599 

25 

25 

3d‘(3P)4s  -  3d*(3P)4p 

a4P  v4D 

Hi 

*  % 

Sis 

Cu  III 

1609.757 

5( 

25 

3d’(3P)4s  -  3u"(3P)4p 

a4P  y4D° 

Hi 

-Hi 

Si  9 

Cu  III 

1610  571 

40 

25 

3d*(3P)4»  -  3d*!sP’4p 

a4P  y4D 

Hi 

-  Hi 

Sis 

Cu  III 

1616.160 

8 

25 

3d*(3P)4s  ■  3d"(3P!41, 

a4P  ■  y4IV 

Hi 

-Hi 

Sis 

Cu  III 

1616.607 

150 

13 

3d*(3I  )4s  -  3d*(3F)4p 

a4F  •  z4F° 

Hi 

-Hi 

Sis 

Cu  III 

1618  408 

3 

3d"CD)4s  -  3d*(‘I))4p 

b2D  •  y3I> 

Hi 

-Hi 

Sis 

Cu  III 

1620.776 

0 

12 

jd*(3F)4s  ■  3d8(3F)4p 

a4F  i* Q° 

Hi 

-■"i 

Sis 

Cu  III 

1621  723 

2 

3d8(3F)4s  -  3d’(3F)4p 

a3F  -  z2F 

•li 

-  Hi 

Sis 

Cu  III 

1625.500 

0 

3d*(3P)4s-  3d'(3P)4p 

a3P  z2S" 

Hi 

-  'h 

Sis 

Cu  III 

1626.139 

100 

13 

3d"(3F)4s  -  3d*(3F)4p 

a4F  ■  z4F° 

Hi 

-Hi 

S19 

Cu  III 

1626,411 

100 

13 

3d8(3F)4s  -  3d8(3F)4p 

a4F  •  z4F 

-'ll 

•  % 

Sis 

Cu  III 

1628088 

25 

3dB('D)4s-3d"CR)4p 

b3D  ■  z3P‘ 

Hi 

-Hi 

Sis 

Cu  III 

1628  295 

150 

13 

3d*(3F)4s  ■  3d8(4F)4p 

a4F  •  z4F 

Hi 

-■•li 

Sis 

Cu  III 

’629.301 

0 

1? 

3d’(3FMs  -  3d*(3F)4p 

a4F  7*<y 

'li 

-  Hi 

Sis 

Cu  in 

1633  192 

0 

3d”(3P;4s  -  3d’(3P)4p 

a2P  ■  y2P° 

Hi 

-  Hi 

Sis 

Cu  III 

1638  956 

150 

22 

3d8(  'D)4s  -  3d’('l))4p 

b2D  -  y3F” 

Hi 

-•ft 

Sl9 

Cu  III 

If.  35. 960 

5 

3da(*D)4s  -  3d"('D)4p 

b3D  •  y2D‘ 

Hi 

■Hi 

Sis 

Cu  III 

164?  208 

1000 

12 

3d8(3F )4s  -  3d8(3I')4p 

a4F  z4G° 

Hi 

-  "k 

S 1 9 

Cu  III 

1651.753 

8 

3d8(3P)4s  •  3d8(sP)4p 

a3P  -  y3P" 

'h 

■  'h 

Sl9 

Cu  III 

1652  010 

150 

12 

3d8(3F)4s  -  3d8(3F)4p 

a4F  CO" 

% 

-  % 

Sis 

Cu  III 

16.53.399 

5 

3d"Crj)4s-3d8(M0)4p 

b3P - z=F” 

Hi 

-  'h 

Sis 

Cu  III 

1654  574 

150 

12 

3d8(3F)4s  ■  3d"f3F)4p 

a4F  /Hi 

■’ll 

-% 

Sl9 

Cu  III 

1658.472 

100 

12 

3d8<3F)4s  -  3d8(3F)4p 

a4F  -  74G“ 

Hi 

-Hi 

S 1 9 

Cu  III 

1660.887 

15 

3d8CD)4s  3d*(*D)4p 

b!D  -  y3D° 

Hi 

-Hi 

S!9 

Cu  III 

1669.273 

5 

3d3(3P)4s  -  3u8<3P)4p 

a«p .  y2p° 

Hi 

-Hi 

Sis 

Cu  III 

1670,140 

250 

19 

3d8(5F)4s  -  3d8(3F)*i]i 

a2F  -  z.’D' 

'li 

-  Hi 

Sis 

Cu  III 

1671.886 

250 

18 

3d8<3F)4s-  3d8(3F)4p 

a3F  •  z3F° 

■’ll 

-■’ll 

Sis 

Cu  III 

1674  602 

250 

18 

3d8(3F)4s  3dB(3F)4p 

a2F  •  7.2I;° 

Hi 

-  Hi 

Sis 

Cu  III 

1676  469 

8 

3d8(3P)4s  •3d"(!D)4p 

a4P  •  72P“ 

Hi 

-  Hi 

S 19 

Cu  Ml 

1677.373 

100 

31 

3d8('G)4s  -  3d8CG)4p 

aHj  x2F° 

■'ll 

■Hi 

SI9 

Cu  III 

1679  151 

200 

12 

3d6(3F)4s  -  3d8(3F)4p 

a4F  •  z.*G 

Hi 

-  Hi 

SW 

Cu  III 

1681.481 

150 

18 

3d'*(3F)4s  ■  3d8(3F)4p 

a2F  -  z2D° 

H, 

-Hi 

Sis 

Cu  III 

1682  044 

5 

24 

3d"(3P)4s  •  3d8CD)4p 

a4P  y2D” 

Hi 

-  H, 

Sis 

Cu  III 

1687.695 

15 

26 

3d8(3P)4s  -  3d!(3F)4p 

a2P  -  x'D0 

H, 

-Hi 

Sis 

Cu  III 

1684  64? 

250 

12 

3d8(3F)4s  -  3d8(3I;)4p 

a4F  •  z4G° 

Hi 

■■'ll 

S 1 9 

Cu  III 

1686  214 

150 

22 

3d*CD)4s  -  3d8('D)4p 

b2D  -  y»F° 

Hi 

■  Hi 

Sis 

Cu  III 

1687,134 

300 

12 

3d8(3F)4s-  3d8CF)4p 

a4F  •  z4G° 

■'ll 

■  Hi 

S 1 9 

Cu  III 

1688,618 

50 

27 

3d8(3P)4s  •  3d8(’P)4p 

a2P  -  ysP 

Hi 

Hi 

Si  9 

H  He  Li  Be  H  C  N  O  F  Nc  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  5.c  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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'>25-206  O  -  73  - 


Cu  III 


Cu  III 


tkm<ol 

. . 

Wavelength 

Intensity 

Mulupkt 

Configuration 

Term 

J  J 

References 

Cu  III 

1680  051 

100 

24 

3d*(3P)4s  -  3d*('D)4p 

a4P  •  y*D“ 

39  -  S 

Sis 

Cu  111 

1692  706 

150 

17 

3df(JF)4s  -  3d8(3F)4p 

a2F  ,Kj 

Vi  -  ’9 

Si9 

Cu  111 

16%  202 

8 

3d*(JP)4s-  3d,(‘D)4p 

a4P-73PJ 

39  •  39 

SlS 

Cu  ill 

1699  581 

0 

3d8(3P)4s-  3d*(1D)4p 

a4P  •  7»P‘ 

>3  •  9. 

S19 

Cu  III 

17(11  02? 

200 

31 

3d*(’G)4s  -  3d*(,G)4p 

aKi  -  x2F 

39  -\ 

S19 

Cu  111 

1702  102 

200 

II 

3dJ(3F)4s  -  3d’(3F)4p 

a4F  74IV 

39  •  99 

S  ]  9 

C  u  111 

1702  190 

150 

26 

3d‘(3P)45  -  3d*(,P)4p 

a2P  •  x2D 

3,  -69 

Sl9 

Cu  III 

1702  149 

15 

76 

.3d,(3P)45  •  3d‘(JP/4p 

3d*(3F)4i  -  3d*Pi-)4p 

a2P  x2D 

■3  -  39 

S:9 

(  u  III 

1 702  994 

250 

11 

a4F  /4D 

*  -49 

S 19 

Cu  III 

1 704.072 

5 

3d*(JP)4s-  3d«('l))4p 

a4P  -  y5D 

'39  -  39 

S 19 

Cu  III 

1705.31? 

150 

21 

Id-CDHs  3d*(3P)4P 

b2I)  /4PC 

39  -  3i 

Sl9 

C  u  III 

170'  63? 

200 

30 

?d"CGi4s-  3d,('G)4p 

a*G  ?2H 

39  “3 

SI9 

Cu  III 

1707.500 

- 

3d7(3P)4s  -  3d*(lO|4p 

a4P  y2D 

■3-39 

Sl9 

Cu  III 

1706  958 

100 

21 

?d,('D)4s-  3d"(3P)4p 

b2l?  ■  ?4P 

^  -39 

SI9 

Cu  III 

1709  016 

350 

11 

3d“(3FI4s  -  3d*(3F)4p 

a4K  -  z4D 

’9-39 

Si9 

Cu  III 

1711.257 

15 

3d*(3P!4s  -  3d'1(,l3)4p 

a4P  y2l) 

3,  -  39 

Si9 

(  u  III 

1711.417 

15 

?d8(3P)4*  -  3d8('F>|4p 

a4P  -  y2F 

3j  -  79 

S 19 

Cu  III 

1713  346 

3 

16 

3d8(3F)4s-  3d8(’P)4p 

a2I  74F 

’9  -39 

SIS 

Cu  III? 

1716  180 

0 

Sl9 

Cu  III 

1716.400 

5 

3d“('D)45  -  3d*(3P)4p 

b2H  74P 

?9  -  39 

SI9 

Cu  III? 

PI?  134 

? 

Siv 

Cu  III 

1722  379 

500 

11 

3d8i’P)4s  3d8(3F)4p 

a  F  -  74l) 

39  -  39 

S'9 

Cu  III 

1724  810 

S 

2d*(3M4s  -  3d8(3F)4p 

a4F  74D 

39  -39 

S 19 

Cu  III 

1726  275 

3 

3d8(3F)45  3d8CK)4p 

a2!-  -  7**1) 

39-39 

Sis 

Cu  II' 

1728  139 

100 

18 

dHl3F)4s  3  d  “  ( 3  F  )4p 

a  3  - /*F 

ii.  7> 
n 

S  19 

Cu  II! 

1732  998 

1 

3d8(‘l))4s  -  ?d*(3i’.4n 

8*0  .  y-0> 

39  -  % 

SjV 

Cu  III 

1737  853 

15 

3d"(3F)4s  -  3d8(3lr4p 

a=F  z'i 

7/7  -  % 

S|9 

Cu  11! 

173!.  14? 

15 

3<i8(3P>4s  -  3d8(M3!4p 

aV  -  y2l 

39  -  vj 

S  19 

I  s!  II! 

1  /1 8.348 

5 

30 

3d8(’Gi45-  3d8('C  )4p 

a*G  -  72H 

%  -  »9 

Sis 

Cu  ill 

1738  861 

0 

3d8(3!-'4p  -  3d8CB5s 

,'4l*  •  c4F 

3  -  ?9 

S7.K8 

Cu  III 

1739  508 

150 

30 

?d8(,(i)4s  -  3d8('G)4p 

a2Ci  •  72H 

%  ■ 

Sis 

Cu  III 

1741  135 

15 

IdVFHx  3d8(3l  )4p 

a4F  74’ 

'/I  -  ^2 

Sis 

Cu  III 

1741.378 

250 

17 

3d8(3F)4>  3J8CF>4p 

a2F  •  7'.) 

79  -  39 

Sis 

C  u  III 

1750  39! 

250 

17 

3-is(J!  !4‘.  ’d8(3l  )4P 

a2!-,'2?,' 

3s  -  79 

Sis 

Cu  III 

1  755  012 

10 

3d8CP;4s-  .d-("P)4p 

a2-  -  y4l) 

%  -  **1 

S's 

Cu  III 

1  760  586 

* 

3d8CF>4s  -  3d8(’l  )4p 

a4F  -?4I) 

79  -  ’9 

Sis 

Cu  III 

1761.155 

10 

16 

3ds(3F>45- 3d8(3l  )4p 

a*h  -  /4I 

39  -39 

Sis 

Cu  III 

1762.557 

15 

?d8(3P)4s-  3d8(3P)4p 

il4P  -  74P' 

3s  -  '3 

Sis 

Cu  ill 

176?  935 

0 

?d8(3F)4s  •  3d8('1P)4p 

a4F  ?.4IV 

3s  -  3s 

Sis 

Cu  III 

17«j  219 

1 

3d8(3P)4s  -  3d8(1P)4p 

a'P  74P 

-  ‘,<2 

Sis 

Cu  III 

1768.869 

10.) 

16 

3d*CF  )4s  ■  3d'*(-I  )4p 

a2l  4F 

79  -  99 

Sis 

Cu  III 

1 772  478 

1 

IdVFU,  -  3d8CI)4p 

a2l-  74I 

^2  • 

Sis 

Cu  111 

1773,697 

0 

3d8(3P!4s  -  3d8(3!')4p 

a2P  v40 

'3  -  79 

Sis 

Cu  III 

1776  j  36 

10 

3d8(3P)4s  -  ?u8(3l  )4p 

a4P  74P 

"»A,  .  ^ 

Sis 

Cu  III 

1  780.062 

3d'(3P)4s  ■  3il8(3P)4p 

il*P  •  74P 

'V?  •  ^2 

Si9 

Cu  III 

1783  799 

10 

3d8(JP)4s  ■  ?d8(3l‘)4p 

a*P-  74l> 

xh 

S  *9 

Cu  111 

1  783  935 

?dVP)4*  -  3d'(,Pi4p 

a4P  74P 

■39  -  '39 

Sis 

Cu  III 

1787  902 

0 

?Ct8!3P)45  •  3d8CP)4p 

a4P  -  7’P 

3s  -39' 

Sis 

Cu  III 

1798  761 

3 

3d8(3F)4s  -  3d8(3F)4p 

a2!  /4) 

79  -  79 

Sis 

Cu  III 

1 799,000 

0 

3d"(M)'4p  3d8(1l)4d 

y2n  -5 

39  -  79 

S7.K8 

Cu  III? 

1820  ?39 

;H 

Sts 

Cu  III 

1826  339 

5 

3d8(3P)4s  3d"('l))4p 

a'"!'  ■')’ 

?9  •  39 

Sis 

Cu  Ml 

1840.917 

100 

15 

3d8(3F)4\  -  Mi8(3I  )4p 

a1!-  -  .’"Cl 

7/s  -«9 

SI9 

Cu  II! 

1858.68.5 

0 

3ds(*G)4s  id8(JP)4p 

a2C!  -  y 4 1 > 

%  -  ''k 

Si9 

Cu  in 

!  867  747 

25 

* 

15 

3d8(’F)4s  -  3d8(JI-)4p 

a2l  z4<i 

39  -  79 

Sis 

Cu  Ml 

1887  250 

1 

3d8(’P)4s-  3d8('l»4p 

a2P  72P 

■9  -  '9 

s  is 

Cu  III 

_ 

1928  715 

I 

3d8(3I  )4s  -  3d*(3F)4p 

I 

1 

| 

a2F  ■  7 4 13 

79  79 

Siv 

582 


Cu  IV 


Cu  IV 


COPPE3  IV  (Cu3*).  Z  -  29 
Ground  State  ls12sJ2p*3s23p93d®  3F«  (26  electrons) 
Ionization  Potential  445  124  cm  55.2  eV 


Klement 

Waveltnglh 

intensity 

— 

Multiple  t 

Configurator 

Ter  n 

J  J 

Reference* 

(’u 

IV 

135  846 

30 

•A 

3d* 

‘D  -  6° 

? 

2-3 

K20.K8 

Cu 

IV 

162  926 

20 

•A 

3d*- 

83 F  -  4° 

't 

4  3 

K20.K8 

Cu 

IV 

167  392 

10 

-A 

?J*- 

■D-4” 

7 

2-3 

K’o.Kb 

Cu 

IV 

179  630 

15 

•A 

3d!(b’D)4s  ■ 

’D  -  6 

7 

1  -  2 

K20.K8 

Cu 

IV 

1 84  938 

7 

•A 

3d*- 

■S  -  3* 

7 

0-1 

K’.o.Kb 

Cu 

IV 

192  585 

7 

-A 

3d’Ot;)4s  - 

SF  5“ 

7 

4-3 

K2C.K8 

Cu 

IV 

196  585 

30 

A 

3d,(iP)4t>  - 

’I-  3' 

7 

2-3 

K20.K8 

Cu 

:v 

205  278 

60 

A 

3d’f *11  )4s  ■ 

’ll  -  5" 

t 

4  -  3 

K.o.Ks 

Cj 

IV 

207.282 

20 

-A 

3d7(‘P)4*- 

»F  -  4“ 

7 

2  3 

K:o,k8 

Cu 

IV 

208  502 

15 

* 

3d’(*F)4%  • 

SF  3" 

*» 

1  -  i 

K:o,K* 

Cu 

IV 

211  109 

50 

A 

3d’('*P)4s  - 

5P  4 

2-3 

K20.K8 

Cu 

IV 

213  617 

8 

A 

3d’(Hi)4s  - 

H,  -4“ 

*) 

3-3 

K20.K8 

Cu 

!  V 

216.063 

50 

•A 

3<JT(‘H5s- 

•y  6 

4  5 

K  7(1  K8 

Cu 

IV 

219  927 

6 

•A 

3d7(*P)4s 

’P  -  3“ 

•1 

1  1 

K20.K8 

Cu 

IV 

225.497 

25 

A 

3d7!h’l))4s  • 

’13-5“ 

*> 

2-  3 

K20.K.8 

Cu 

IV 

235  299 

30 

3d‘- 

p’K -2" 

7 

4-4 

K2C.K8 

Cj 

IV 

236  343 

5 

3d*  - 

8’t;- 2 

•) 

3-4 

K2U.K8 

Cu 

IV 

251  278 

20 

3d*- 

>G-2 

7 

4-4 

K2U.K8 

Cu 

IV 

289  358 

0 

A 

3dVF»5s  ■ 

«•' .  5" 

? 

2-3 

K20.K8 

Cu 

IV 

310  380 

20 

-A 

ldVFlSx- 

3{-  .  4 

? 

4  3 

K20.KX 

Cu 

IV 

324.4(5 

70 

-A 

3dVII5s- 

’F-  3' 

*> 

2  -  1 

K20.X.8 

Cu 

IV 

329  805 

30 

-A 

1  .  4 

*> 

2-3 

K20.KX 

Cu 

IV 

339  038 

10 

*d’(*F)4s 

’F  -  2“ 

7 

3-4 

K20.K8 

Cu 

IV 

342.437 

20 

A 

1  3 

7 

2-  1 

K.20.K8 

Cu 

IV 

350  421 

8 

3d7CP)4s  - 

sp  .  *> 

7 

3  4 

K20.K8 

Cu 

IV 

355.977 

5 

3d’<2G)4s- 

’(!  -  2 

c  .  4 

K  20, Kx 

<  :i 

IV 

357  897 

100 

3d7(2(i)4s  - 

■Hi  2 

3  -  s 

K20.K.8 

Cu 

IV 

493  172 

3 

3d7(2F)4s  - 

’I  2 

■y 

4  -  4 

K20.K8 

Cu 

IV 

406.439 

8 

1 

3d»  -  3d7(h-'l))4p 

’!■  -“P 

> 

1  0 

K  20.X  8 

Cu 

IV 

438  26< 

10 

1 

3d1*  -  3dVF)4p 

!I)  -  sl> 

2-  3 

S7 

Cu 

IV 

438  930 

14 

1 

'•d'  3,J7(u2!))4p 

V3F  aj. 

3-2 

57 

Cu 

IV 

4  39  599 

10 

3d"  3<l7(a*!»4p 

#r3I-  *F 

2  -  i 

S7 

Cu 

IV 

442  -453 

10 

3d"  -  Jd7(a‘*l))4p 

u’l-  3F 

4-3 

S7 

Cu 

IV 

443. 677 

26 

3d"  -  3d7(a2l»4p 

.  ip 

4  4 

S7 

Cu 

IV 

444  212 

14 

3d"  3d7(2F)4p 

’P  ’13 

2-2 

S7 

Cu 

IV 

444.745 

n 

3d"  -  3d’(2I  )4p 

’P  -  ’13 

1  -  1 

S7 

Cu 

IV 

444  996 

16 

3d*  -  7d7i2I •  > 4p 

’P  -  ’13 

2-3 

S7 

Cu 

IV 

445.391 

14 

3d*  3dM2F)4p 

’P  ’D 

0-  1 

r>  •/ 

Cu 

IV 

444  612 

12 

3d*  3d7(j2I3)4p 

8-‘l-  -  »F" 

3  -  2 

S7 

Cu 

IV 

446  264 

18 

3d*  -  3d7i2I  i4p 

c;  -  -f 

4-  3 

S7 

Cu 

IV 

446  412 

37 

3d"  -  3d’(a2D)4p 

CF-’F” 

3-3 

S7 

Cu 

IV 

446  994 

25 

3d"  -  7d7(2P)4p 

>;’F  - 1 P1 

*» 

2-1 

K20.K8 

Cu 

IV 

447  371 

in 

Cl3  *d7(if*I))4p 

V’F  -  ’I- 

3-4 

S7 

Cu 

IV 

448  039 

14 

3d*  -  3d7(a2I))4p 

8aI;  •  3F 

2-2 

S7 

Cu 

IV 

448  428 

34 

3d*  •  3d7,a2l))4p 

8’F - ’D 

4-3 

S  7 

Cu 

IV 

449  658 

10 

3d*  -  3d'(2H)4,> 

tf’F  ’C. 

4  -  4 

S7 

Cu 

IV 

450  024 

37 

3d"  -  3d2(a’n)4p 

k’f  •  3» 

3-2 

S  7 

Cu 

IV 

450  934 

l* 

3d*  .'d’I’HMp 

k’I'  -  -Hi 

3-3 

S7 

Cu 

IV 

451  159 

48 

,3d*  -  3d7(2l’)4p 

H-’F - ’D 

4-3 

S7 

Cu 

IV 

452.202 

28 

3d*  -  3d’(a2I))4p 

p’F  -  ’IT 

3  -  3 

S7 

Cu 

;v 

452.502 

34 

3d*  3d7(2H)4p 

k*f  3o" 

4-5 

S7 

Cu 

IV 

453  127 

42 

3d’  -  3d7(a2n»4p 

83F  '13 

2-  1 

S7 

Cu 

IV 

443  V.S 

66 

3d*  3d’(2H)4p 

g3V - ’G 

3-4 

S7 

Cu 

(V 

444  982 

1 4 

3d*  -  3d’(2P)4p 

S’l  -  ’13 

3-  3 

S7 

Cu 

IV 

456  081 

13 

3d*  3d'i2Ci)4p 

83I’  •  *F° 

4-3 

S7 

Cu 

IV 

456  734 

20 

^d*  -  *d7l2C»)4p 

-  aC> 

4-4 

S7 

Cu 

IV 

457  749 

26 

3d*  •  3d7(4P)4p 

S’F-’P 

.3-2 

S7 

Cu 

IV 

458.222 

12 

3d"  -  3d7i*P)4p 

S’F  3p 

2  -  1 

S7 

Cu 

IV 

458  423 

31 

3d*  •  3d,(*Pi4p 

S’F  -  ’13 

4-3 

S7 

Cu 

IV 

448  712 

43 

3d*  -  3d’(2(it4p 

X’F-JG 

4-5 

S7 

583 


Cu  IV 


Cu  IV 


kkneni 

Wavelength 

imenuty 

— 

Multiple!  [ 

Configuration 

Term 

-  .  - 

~TT7 

Reference* 

Cu  IV 

- 

459  510 

! 

46 

3d’-3d7(*F)4p 

1 

■G  -  3F° 

'  t 

4-4  1 

S7 

Cu  IV 

459.995 

42 

3d*  •  3d7(*G)4p 

S3F-:F’ 

3-3 

Si 

Cu  IV 

460.651 

39 

3d*-3d7(»G)4p 

S3F  -  *G 

3-4 

S’ 

Cu  IV 

461.115 

27 

3d*  -  3d’(Kj)4p 

gJF-3F 

3-2 

S) 

Cu  IV 

461 .321 

46 

3d*  -  3d,(*G)4p 

S3F  -  *G’ 

3-3 

Si 

Cu  IV 

462.275 

19 

3d*  -  3d7(4P)4p 

ksf  -  nr 

3-2 

Si 

Cu  IV 

462. 3S7 

23 

3d*  •  3d7(4P)4p 

je’F  -  3D’ 

3-3 

Si 

Cu  IV 

462  545 

10 

3d*  -  3d7(4P)4p 

S3F-3P-  ■! 

3-1 

K20.K8 

Cu  IV 

463.714 

60 

3d*  -  3d7(*G)4p 

S3F  -  3F 8 

2-2 

Si 

Cu  IV 

463.922 

43 

3d*  -  3d7(Hj!4p 

S*F  -  *G‘ 

2-3 

Si 

Cu  IV 

464  642 

62 

3d*  -  3d7(*G)4p 

r>F  •  3F° 

3-3 

S7 

Cu  IV 

464  823 

67 

3d*  -  3d7(*G)4p 

3F‘ 

4-4 

S’ 

Cu  IV 

465.185 

27 

3d*  -  3d7(asI))4p 

■D  -  3P° 

2-1 

s? 

Cu  IV 

466  593 

28 

3d*-3u7(asD>4p 

’D  -  'F° 

2-3 

S3 

Cu  IV 

467.282 

34 

3d*  -  3d7(*G)4p 

S3F-»F" 

2-3 

S’ 

Cu  IV 

468  499 

23 

3d*  -  3d,(a,D)4p 

>D  3F 

2-2 

SI 

Cu  IV 

468  880 

27 

3d*  -  3d7(3G>4p 

83F  -  3F° 

3-4 

Si 

<  u  IV 

472.332 

54 

3d*  -  3d,(aID)4p 

3p  .  3pc 

1  -0 

Si 

Cu  IV 

472.767 

29 

3d“-3d7(a»D)4p 

ap  .  ap” 

2- 1 

SI 

Cu  IV 

473  664 

20 

3d*-3d7(a*D>4p 

3p  .  3p° 

i  . « 

SI 

Cu  IV 

474.176 

20 

3d*  -  3d7(b3D)4p 

'S-!P°  ? 

0-1 

K20  K8 

Cu  IV 

474.197 

20 

3d*  ■  3d7(a3D)4p 

ap  .  3p- 

0-  1 

S7 

Cu  IV 

475.370 

19 

3d*  -  3d7(4P)4p 

S3F  -  ’IT 

2-2 

Si 

Cu  IV 

4^5  486 

31 

3d*  -  3d7(*P)4p 

1 D  -  3S  “ 

2-1 

SI 

Cu  IV 

476  192 

46 

3d*  -  3d~<a*I'>)4p 

ap .  ap” 

2-2 

S7 

Cu  IV 

477  0? 3 

31 

3d*  3d7(a*I»4p 

ap  .  ap,j 

1-2 

Si 

Cu  IV 

481.888 

29 

3d*  -  3d7(a3D)4p 

>D-3D 

2-  1 

Si' 

Cu  IV 

483  415 

34 

3d*  -  3d7i*P)4p 

ap  aS 

2-1 

S7 

Cu  IV 

483  678 

30 

3d*  -  3d7(a7r»4p 

1  d  nr 

2-3 

Si 

Cu  IV 

484  353 

36 

3dc  -  3d’(JPI4p 

ap.aS> 

1  - 1 

Si 

Cu  IV 

484.524 

62 

3d*  •  3d7 ,3?)4p 

3p.;p 

0-1 

si 

Cu  IV 

485  051 

34 

3d»-  3d7(aJr>)4p 

ap .  ap” 

2-3 

Si 

Cu  IV 

486.851 

10 

3d*  -  3d,(,P)4p 

M)  -  3I)° 

2-3 

SI 

Cu  IV 

489.297 

10 

3d 8  3d7(a2P)4p 

ap .  aj)” 

2-2 

S7 

Cu  IV 

490  030 

20 

3d*  -  3d7(4P)4p 

'D  -  3P° 

2-2 

si 

Cu  IV 

490.257 

18 

3d*  -  3d7(a*D)4p 

ap.ap” 

1-2 

S7 

Cu  IV 

490.999 

10 

3d*  •  3d7(a'iI))4p 

3P  -  3D' 

I  1 

57 

Cu  (V 

491.829 

67 

3d*  -  3d7(a3D)4p 

ap.aj)” 

2-3 

si 

Cu  IV 

492.229 

53 

3d’  ■  3d7OH>4p 

'G-‘Ge 

4-4 

Si 

Cu  IV 

494  115 

41 

3d*  -  3d’I2G)4p 

‘D  -  3G° 

2-3 

si 

Cu  IV 

495.242 

10 

3d*  -  3d7(4P)4p 

>n  3D° 

2-2 

SI 

Cu  IV 

495.315 

13 

3d*  -  3d7I4P)4p 

'0-3D 

2-3 

SI 

Cu  IV 

4%,  983 

64 

3d*  -  3d7(4l-')4p 

»<3F'  - 3 1  )1 

4-3 

Si 

Cu  IV 

498.457 

28 

3d*  -  3d’(4P)4p 

ap .  ap- 

2-2 

S7 

Cu  IV 

498.748 

65 

3d*  -  3d7(4F)4p 

Kn-3ir 

3-2 

Si 

Cu  IV 

499  454 

25 

3ds  -  3<J7(4Pi4p 

ap .  3p‘ 

1  -2 

S7 

Cu  IV 

499  836 

55 

3d*-3d’(4F)4o 

;3F  -  3D" 

2-1 

Si 

Cu  IV 

501 .650 

10 

3d*  -  3d7(4F)4p 

#*F-nr 

3-3 

S’ 

Cu  IV 

50! .799 

10 

3d*  -  3d7(4F)4p 

K3F  -  3D° 

2-2 

S7 

Cu  IV 

301  999 

41 

3d*  -  3d7(*F)4p 

,(;3F  -  *0° 

4-4 

S7 

Cu  IV 

502.665 

20 

1 

3d*  -  3d7(2G)4p 

ap  .  aG» 

2-3 

S7 

Cu  IV 

502.868 

12 

3d*  -  3d7(4F)4p 

S3F  -  3F° 

3-2 

S’ 

Cu  IV 

503.469 

29 

3ds-  3d7(4F)4p 

p3F  -  3G° 

3-3 

c- 

Cu  IV 

503  f»6I 

26 

3d*  -  3d7(4P)4p 

3P  •  31>° 

2-2 

S7 

Cu  IV 

503.924 

40 

3d*  -  3d'M4P)4p 

ap  aD” 

2-3 

S7 

Cu  IV 

504.584 

74 

3d*  -  3d7(4I-)4p 

*3F  •  3F" 

4-4 

S7 

Cu  IV 

504.858 

49 

3d*  -  3d’(4P)4p 

ap  aD” 

1  -2 

S7 

Cu  IV 

505.4 

8 

3d*  -  3d’(4P)4p 

ap  .  ap” 

I  -2 

M12.K8 

Cu  IV 

505  711 

68 

3d*  -  3d7i4F)4p 

S3F  .  ap” 

3-3 

Si 

Cu  IV 

505.955 

70 

3d*  -  3d7(*F)4p 

X3F  -  3F° 

2  -2 

S’ 

Cu  IV 

506.189 

38 

3d*  -  3<l7(lI‘)4p 

ap  .  ap” 

2-1 

S7 

Cu  IV 

<06  567 

62 

3d*  -  3d7(4F)4p 

pip  .  3G” 

2-3 

Si 

Cu  IV 

506  748 

74 

3d*  -  3d7(4F)4p 

k’F  -  3G° 

3-4 

S7 

Cu  IV 

506.767 

77 

3d*  -  3d7(4lr)4p 

(f3F  -  3G° 

4-5 

S7 

Cu  IV 

507.367 

31 

3d8  -  3d7(7P)4p 

ap .  3p” 

2-2 

S7 

584 


n  r>  r.  n  n 


Cu  IV 


iileincnt 

Wavelcnttb 

lnien*!!> 

Cu  IV 

j  1048.803 

16 

Cu  IV 

1051.588 

68 

Cu  IV 

1052  528 

4  3 

Cu  IV 

1055  408 

-»* 

Cu  IV 

1056  417 

12 

Cu  IV 

1056  662 

14 

Cu  IV 

1061  58i 

61 

Cu  I\ 

1064.014 

58 

Cu  IV 

1065  824 

55 

Cu  IV 

1066.365 

20 

Cu  IV 

1067  056 

14 

Cu  IV 

j  1068  859 

17 

Cu  IV 

1070.291 

18 

Cu  IV 

1071  730 

14 

Cu  IV 

1074  167 

2! 

t  u  IV 

!  1077  090 

Cu  IV 

j  1 079,804 

Cu  IV 

!  1080  830 

12 

Cu  IV 

1082  253 

14 

Cu  IV 

1090.090 

20 

Cu  IV 

1092  029 

10 

Cu  IV 

1093  165 

10 

Cu  IV 

I0*<6  680 

II 

Cu  IV 

1098  151 

13 

Muiiiplci 


CoofigurMUon 


1098.409 

!  MOM 98 
I  1103  489 
!  1127  830 
j  M  29  076 
1134  976 
I 

j  IU2.743 
j  1145.290 
1149.166 
1157.603 
I  164  664 

1165.308 
1170  576 
1173.259 
1182.576 
1193.475 

1203.261 

1214.347 

1214.87! 

1216.910 

1218.430 

1224  244 
1230.062 
1239,316 
1240  160 
1242  541 

1245.071 
1245.691 
1250.003 
1253.061 
1259  076 

1259.352 
17.61.132 
1265.172 
1266.879 
1268  546 

1268  748 
1269.342 
I  1272,858 

1273.352 
1273.720 


3d7(4F)4* 
3d,;*K)4p 
3d7(4Ft4p 
3d'(*F)4s  ■ 
3d’(*M4s 


3d7(4P) 4p 
3d7(4F)5s 
3d7(4F15s 
3d7(4P)4p 
3d’(a2D)4p 


3d’(*P)4s  •  3d7(jID!  4p 
?d7(4F)4p  -  3d7<4F)5s 
3d’(4F  l4p  -  3d7(4F)5s 
3d7(4F!4p  -  3d7i'F)5s 
3«l7(4F  »4i  -  3d7:1H)4p 

3d1(4P)4s  -  3J7!M  )4p 
3d’(4F)4s  -  3o7(sH)4p 
3d '  (4F  ■  3d7(Hi )4p 

3d7(4Vl4j  3d7(»P)4p 
3d7|4F ,  3p  3d"'(4F/5s 


3d'(4F)4s 
7d’i4I )4n 
3o’(  *F)4<, 

3d7(4P)4s 

3d7<4F)4s 

3d7(a2I>|4s 
3d7(4P)4i  - 
3d5(«P;4s- 
3d’(4P)4s 
3d7(4F)4p  ■ 

3d7(a2D)4s . 
3d7(4F)4s  - 
3d7(4F )4s  - 
3d7(4F)4s  - 
3d7(4F)4s  - 


3d’l4P)4p 

-  3d’(4F)5s 

-  3dM4P)4p 

-  1dVH)4n 
3d7(4P)4p 

3d7(!F)4p 
3d7t7P)4p 
3d7(a7Di4p 
3d'(7P)4p 
3d 7 ( *F>  Ss 

3d7(2F)4p 

3d7l4P)4p 

3d7(»G)4p 

3d7(2Ci)4p 

3d?(4P)4p 


3d7(4P)4s  -  3d7(Hi)4p 
3d7(‘F)4>>  -  3d7(2G)4p 
3d’t4F)4s  3d7(Hi)4p 
3d7(4F)4s  3d7(2G)4p 
3d7(4P)4s  -  3d7(aG>4p 


3d7<Hi)4s 

3d7(a2D)4s 

3d7(a2DMs 

3d7(Hi)4s 

3d7(4P)4s 

3d1  (Hi)  4s  ■ 
3d7(4P)4n  - 
3d7(‘P)4s  - 
3d7(2P)4s  - 
3d7(4P)4s 

3d7(sG)4s 
3d7(4P)4s  • 
3d7(Hi)4s- 
3d7  (Hi)  4s 
3d1  - 

3<P(‘F)4s- 
3d7(Hi)4s- 
3d7(4F)4s  - 
3d7(Ki)4s 
3d’<b»D)4s  - 


-  3d7(a2I))4p 

-  3d7(!F)4p 
-3d7(»r)4p 

-  3d7(2H)4p 

-  7d7(a2I))4p 

-  3d7(2H)4p 

-  3d7(4P)4p 

-  3d7(a2D)4p 

-  3d7(a2D)4p 
3d7(2P)4P 

3d7(a2D)4p 

-  3d7(2P)4p 
3d'(a2D)4p 
3d7(a2D)4p 

.  ;.17  '«t  i 

u  *  '  ■» 

3d7('F)4p 

3d7(a2D)4p 

3dVF)4p 

3d7(-H)4p 

3d7(b2D)4p 


3d7(a2D)4s 

3d'i2P)4s 

3d7(2P)4s 

3d7(b2D)4s 

3d7(b2D)4s 

3d7(a3D)4s 

3d7(‘P)4s 

3d7f‘P)4s 

3d7(4P)4s 

3d7(b3D)4s 


-3d7(a»D)4p 

3d7(2P)4p 

-  3d7(JP)4p 

• 3d7(b2D)4p 

-  3d7(bJD)4p 

-  3d7(a'D;4p 

-  3d7(*P)4p 
3d7: 4P)4p 

-  3d7(4P)4p 

•  3d7(b2D)4p 


Term 

J  J 

!  R< 

*F  >D- 

1  -2 

1  S7 

5G  -  »F 

6-5 

!  st 

3F  JF 

4  3 

s? 

*F  -  »I)' 

5  4 

S7 

3F-3n 

4  3 

S7 

3F  -  3F 

2-3 

S7 

Hi  -  3F 

5-4 

S7 

Hi  -  3F 

4  3 

S7 

Hi  3F 

3-2 

S7 

3I  -3I 

4  5 

S7 

3P  H. 

2-3 

S7 

3F  -  Hi 

3  3 

S/ 

SF  •  3F 

3-4 

s? 

3F  -  3D 

4-3 

S7 

3D  -  3F 

3-2 

S7 

SF  -  3I) 

4-3  | 

S7 

Hi  3F 

5-4  1 

S7 

SF  -  3» 

3-4 

s? 

3I  -  Hi 

2-3 

S7 

3F  •  3D  j 

3-2 

S7 

3I)  -  3F  1 

3  3 

S7 

JF  -  ‘D 

2-2 

S7 

Sp.jp 

I  -0 

S7 

3F  -  3D 

2-1 

S7 

Hi  3F 

3-4 

S7 

Cu  IV 


Reference 


"F  -  2F” 
■’F  3H“ 
3F  »F" 
3P  2H° 
2F  3F‘ 

HI  -  *F“ 
'D  Hi 
'L>  -  *n 
'G  -  >H 
5P-nr 

3G  -  3H° 
3F  -  5D” 
3P  -  »P“ 
3P  - '  P° 

»p .  i 

‘G  -  >F° 
5P  •  3D° 
3G  -  3F° 
Hi  -  3F° 
»F  -  3D° 

5F  -  3D° 
Hi  - 3F° 
3F  -  3D° 
’G  •  >H' 
3D  -  3D° 

3D  -  3P° 

3P  -  >P° 
3P-3S° 

3D  •  3D° 

3d  -  »n° 

3D  -  3P  ’ 

5P  3D° 

3p .  ar>” 
tp  . 

3D  -  3D° 


1-2  S7 
3-2  S7 
3  .3  S7 
3-2  S7 


2-1  S7 
0-1  S7 


I  -  I  S7 
3-3  S7 
2-2  S7 


I  -0  517 

2-1  S7 
2-1  ST 
I  - 1  S7 


I  I  S7 

2- 1  S7 

3- 2  37 

3-3  S7 
2-1  S7 


586 


Cu  IV 


hlecncnl 

Wavelength 

Intcniily 

Multiple! 

Cunfigurat.on 

1  erm 

J  J 

— 

Kifcrcnv .  s 

Cu  IV 

1274  721 

82 

3d7(b2l»4s  -  3d,(b,l>l4p 

jD  2d 

3-2 

S: 

Cu  IV 

1274  843 

158 

3d’l4P)4*  -  3d7(4Pl4p 

sp.jp 

3  3 

S’ 

C  u  IV 

1 276  64 1 

104 

3dVP)4s  3d’(4P|4p 

ip .  ip 

3  2 

S7 

Cu  IV 

12’6.766 

19 

3d’(’G)4s  -  3d7(2H)4p 

2G  -  HI 

5-4 

S’ 

Cu  IV 

1  277  849 

II 

3d7<2H!4s-  3d7(;H)4p 

2H  -  Hi 

5-4 

S’ 

Cu  IV 

1278  187 

29 

3d7(4P)4s-  3d7(2P)4p 

3P  -  2S 

0  -  1 

S'* 

Cu  IV 

1278  848 

II 

3d7(4P)4*  -  3d’(4Pl4p 

5P  - 2!' 

2  -  2 

S’ 

Cu  IV 

1280  353 

113 

3d7(4P)4s  -  3d7(‘P)4p 

ip  .  ip 

2  -  1 

S' 

Cu  IV 

1 280  8*9 

59 

3d7(4P)4s  -  3d7(4P)4p 

>p.ip 

2  -  3 

S’ 

Cu  IV 

1282.702 

12 

3d’(4P)4s  -  3d 7 ( 4P)  4p 

lp  »P 

2  -  2 

S’ 

Cu  IV 

1284  702 

52 

3d7(a20)4s-  3d5(a2l))4p 

3I)  -  3P 

2-1 

s- 

Cu  IV 

1286.119 

12 

3d,(,P)4s  3d,!a1l)!4p 

p.ip 

1  1 

s* 

C  u  IV 

1290  %9 

72 

3J7{<*2D»4n  •  3u7ta2i>Mp 

H)  -  3P 

-3  2 

S’ 

Cu  IV 

1291  084 

58 

3d’(4P)4s  -  3d7(4P)4p 

»P-»I‘ 

1-1 

s  • 

Cu  IV 

1293  476 

173 

3d7(4P)4s  -  3d7(4P)4p 

sp.  ip 

1  -2 

S’ 

Cu  IV 

1 293  780 

13 

3d7'a2D)4s  -  3d7<a2l))4p 

3I>  -3P 

1  -2 

S' 

Cu  IV 

1294  142 

104 

3d7(2H)4s  -  3d7<2H)4p 

■II  'll 

5  -  s 

S’ 

Cu  IV 

12%  752 

14 

3d7(*G)4i  •  3v.'7(2P)4p 

HI  -  >1) 

3  ■  2 

S7 

Cu  IV 

12%  878 

:  i 

3d7(4P)4s  -  iu'(7G)4p 

ip  .  ip 

2  3 

S' 

Cu  IV 

1300 .57’ 

16 

3d7(7P)4s  -  3d7(7P)4p 

i|> .  iS 

i  - 1 

S7 

Cu  IV 

1301  999 

II 

3d7l2H)4s  -  3d7(JH)4p 

3H  -  3H 

6-5 

S7 

Cu  IV 

1305  168 

1* 

3d7(4PI4*  -  3d7(7P)4p 

5P  -  2P 

1  - 1 

.i7 

Ca  IV 

1305  468 

10 

3d7(’P)4s  -  3d7(a2l3)4p 

ap  ip 

1  2 

S7 

u  IV 

1305  617 

II 

3d7(‘H4s  -  3d7(4F!4p 

i|  HI 

4-5 

S7 

Cu  IV 

1306.256 

90 

3d7(2P)4s  -  3d’(a10)4p 

ip .  m 

2-2 

S' 

Cu  IV 

1307  600 

128 

3d'(*F!4s  -  3d7(4I;)4p 

ij  -  n  J 

.3-4 

S’ 

Cu  IV 

1308.822 

205 

3d’(4P)4\  -  3d7(4P)4p 

ip.ip 

1  0 

S’ 

Cu  IV 

1309  427 

212 

3d7l7H)4s  -  3dri2H)4p 

iH  jp,» 

6-6 

S7 

Cu  IV 

1310  319 

23 

3d7(a2D)4s  -  >d7(a2D)4p 

3D  -  3P 

2-2 

S7 

Cu  IV 

1311  505 

15 

3d’(2P)4s  -  3d7la2D)4p 

ap .  vy 

7-1 

S’ 

Cu  IV 

1311  855 

66 

3d’(2Ci)4s  -  3d’(2H)4p 

Hi -Hi 

4  5 

S’ 

Cu  IV 

1312.715 

221 

3d7(2H)4s  ■  3d7(2H)4p 

iH  iij* 

5-5 

S’ 

Cu  IV 

1312  790 

169 

3d7(2H4s  -  3d7(2F)4p 

'p  - 

3-3 

S’ 

Cu  IV 

1312  948 

15 

3d7(b2D)4s  -  3d’(bJD)4p 

30-'} 

2-1 

s? 

Cu  IV 

1318.140 

280 

M7(2H)4s  7d7(2H)4r, 

3H  -  3H 

4-4 

S’ 

Cu  IV 

1319  433 

129 

3d'(b2D)4s  -  3,j'(h70)4p 

'D-'D" 

2-2 

S’ 

Cu  IV 

1320  206 

II 

3d7(2H)4s  -  3d7(2H)4p 

3H  ■  3H“ 

5-6 

S7 

Cu  IV 

1321.168 

101 

3d7(a7D)4s  -  3d7(alD)4p 

'D  -  'P° 

2-1 

S7 

Cu  IV 

1325  524 

16 

?d7(4P)4s  -  3d7(a2l.7)4p 

ip.  iD" 

0  1 

S7 

Cu  IV 

1327  622 

11 

3d7(2U)4i  -  3d7l2H)4p 

3U  -  3H° 

4-5 

S’ 

Cu  IV 

1 335  043 

106 

3d,(,H4s-3d7|IH4p 

3F  3D’ 

2-1 

S7 

Cu  IV 

1335  554 

87 

3d7,Hi)4s  -  3d7(»G)4p 

Hi  -  Hi’ 

5-4 

S’ 

Cu  IV 

1337  364 

76 

3d7(2V)4s  3d’(2F)4p 

ip  ip>° 

2  -  2 

S’ 

Cu  IV 

1339  179 

45 

3d7(4F)4s  -  3d7(4F)4p 

*P  -  Hi’ 

5-5 

S7 

Cu  IV 

1340  102 

240 

3d 7 ( 4P) 4s  -  3d7(4P)4p 

sp  »D* 

3-4 

S’ 

Cu  IV 

1342  092 

61 

3d7 ! *P)4s  •  3d7(2P)4p 

3P  -  3D’ 

1  - 1 

S7 

Cu  IV 

1342.741 

190 

3d7!2F)4s  -  3d'("F)4p 

ip  .  iD» 

3-2 

S’ 

Cu  IV 

1343  992 

40 

3d7l2PI4s  •  3d7(2P)4p 

ip  .  3D" 

2-2 

S’ 

Cu  IV 

1344  994 

63 

3d7(*F)4s  ■  3d7{2F)4p 

ip .  ip« 

3-4 

s? 

Cu  IV 

1345  665 

360 

3d7(4F)4s  -  3d7(4F)4p 

ip .  Hi’ 

5-6 

S’ 

Cu  IV 

1347  811 

212 

3d7lHi)4s  -  3d7(2G)4p 

Hi -Hi’ 

4-4 

S7 

C  'V 

1348.569 

147 

3d7(*G)4s  ■  3dT(iG)4p 

Hi  -  'H“ 

5-5 

S’ 

C. 

1348.880 

1 7| 

3d7(2P)4s  -  3d7(2P)4p 

3p  .  3[)«> 

2-3 

S7 

Cu  ' 

1 349  598 

38 

3d7(4F)4s  -  3d’(4F)4p 

»F .  Hi° 

4-4 

S’ 

Cu  1 

1349.860 

27 

3d7(2F)4s  -  3d’(2F)4p 

3F  -  3D° 

3-3 

S7 

Cu  IV 

1350  165 

166 

3d7(2F)4s-3d7(2F14p 

Ip  .  lp# 

2-2 

S7 

Cu  IV 

1350.390 

l°! 

3d7(2H)4j  -  3d7(2H)4p 

■H  -  *CC 

5-4 

S7 

Cu  IV 

1350.524 

191 

3d7(2F)4s  ■  3d7(*F)4p 

SF-2F‘ 

4-4 

S7 

Cu  IV 

1351.925 

221 

3d7(4P)4*  -  3d7!4P)4p 

‘P  -  *D’ 

3-3 

S7 

Cu  IV 

1 352.5S5 

217 

3d7(*G)4s  ■  3d7(*G)4p 

Hi  Hi" 

5-5 

S7 

Cu  IV 

1352.957 

166 

3d7<2F)4s-3d7l2F)4p 

2F  -Hi’ 

4  5 

S7 

Cu  IV 

1353. '576 

58 

3d7(*G)4s  •  3d7(*GI4p 

3G  -  Hi’ 

4-3 

S7 

Cu  IV 

1353  720 

82 

3d7<a2D)4i-3d7(a*D)4p 

»D  -  3F* 

I  -2 

S7 

Cu  IV 

1354  318 

98 

3d7(4P)4s  ■  3d7(4P)4p 

»P  -  ‘D’ 

3-2 

S7 

Cu  IV 

1 354.602 

161 

3d7(b2D)4s  •  3d7ib2D)4p 

’D  -  3D’ 

2-1 

S7 

587 


Cu  IV 


Cu  IV 


- ' — 

hitmen; 

Intersil) 

— 

Multipiet 

_____ - —  - - - ' 

Con/ifuriUon 

.  -  •—  - 

Term 

. . . T 

>  > 

Reference* 

Cu  iV 

1354,928 

26 

3d,(*F)4j  -  3d’(4F)4p 

»F  Hi" 

3-2 

S7 

Cu  IV 

1355  391 

!3fc 

3d,(*l  )4»  •  3d’(sF)4p 

JF  ■  3D 

4-3 

S7 

Cu  IV 

1355  617 

17 

3d,(*F)4»  •  3d7(,F)4p 

*F  •  3F* 

3-2 

S7 

Cu  IV 

1357  313 

61 

3d7(*G)4s  •  3«.,("vJ)4p 

Hi  >F* 

3-3 

S7 

Cu  IV 

H58  m 

220 

3d7l4P)4s-  3  i,(*P)4p 

I 

'P  'D 

2  -  3 

S7 

Cu  IV 

1358  770 

226 

:*d,(‘P)4*.  •  3J’(*P)4p 

3P  -  *D 

2  1 

S7 

Cu  IV 

1359  616 

70 

3d,(4p;4i-3d,cr,)4p 

T  3P° 

1  1 

S7 

Cu  IV 

1359.929 

41 

3d’(4i-)4s  3d,(4F!4p 

‘F  -  Hi” 

3-3 

S7 

Cu  IV 

136!  146 

1% 

3d7(3F)4i  •  3d7(3F)4p 

3F  3F" 

3-3 

S7 

Cu  IV 

1362  052 

276 

3d’(4F)4s  -  3d’(*F)4p 

*F  *0° 

4  5 

S7 

Cu  IV 

1  362  80(5 

128 

3d;l»*D,‘4s-  3d7(a3DMp 

>D  -  >F* 

2-3 

S7 

Cu  IV 

1363.061 

i% 

3d7i*Gl4s-  3d7(Hi)4p 

Hj  ■  Hi" 

3-4 

S7 

Cu  IV 

1365  189 

177 

3d7lHiU*-7d7(Hi)4p 

Hi  *G* 

4-5 

S7 

Cu  (V 

1366  802 

30 

5d*(JF)4s-  3d'(3F)4p 

3|;  .  Jp 

4  -  3 

S7 

Cu  IV 

1366  960 

259 

3d7  j‘D)4s  3d7U5D)4p 

3I)  3F* 

3-4 

S7 

Cu  IV 

1367  K3 

133 

3d’(H))4s-  3d7(Hi)4p 

Hi  -  3F“ 

3-2 

S7 

Cu  IV 

1367.562 

!’S 

3d7(4F)4s  -  3d7(4F)4p 

SF  Hi 

3-4 

S7 

Cu  IV 

>  36i  r:< 

189 

ld7(Hi)4s  -  3d’(Hi)4p 

Hi  ■  Hi 

3-3 

S7 

Cu  IV 

1369  4 

!7  > 

3d7l4P)4s  3d7(3P)4p 

3P-31>” 

2-2 

S7 

Cu  IV 

1369  1W7 

75 

3d7(4P)4s  -  3d’(4P)4p 

>p  »P“ 

0-  1 

S7 

Cu  IV 

1 370.C9 

23 

3d7(4P)4s  •  3d’(4P)4p 

'P  -  51>” 

1  -  1 

S7 

Cu  IV 

1  372  i  42 

716 

3d7(4F)4*.  -  3d7(4F)4p 

SF  -  Hi" 

2-3 

S7 

Cu  IV 

1372  372 

192 

3d7(4F)4r.  -  3<C>tF)4p 

3I  3D“ 

4-3 

S7 

Cu  IV 

1 373  278 

157 

3d7(4P)4.\- 3d7'4P)4o 

3P  M) 

1  2 

S7 

Cu  IV 

1373  748 

i  n 

3d’<4F>4i  -  3d7(‘F)4p 

5F  -  SD” 

3-2 

S7 

Cu  IV 

1373  812 

172 

3d7(4F)4s  3d’(4F)4p 

1l-10‘ 

4  3 

S7 

Cu  IV 

!  .’74  364 

136 

3d7(4F)4i»-  3d’l4F)4p 

5F  SD" 

2-1 

S7 

Cu  IV 

1374  655 

113 

3d’(4F)4s-  fd7l4F)4p 

*F  3D" 

1  0 

S7 

Cu  IV 

1375.783 

160 

3d7(4F|4s  •  3d7(‘F)4p 

SF  •  Hi" 

1  2 

S7 

Cu  IV 

1376  339 

128 

3d7(4H4s  •  ?d7;4F)4p 

SF  SD“ 

5  4 

S7 

Cu  IV 

1377  800 

172 

3d7(,F)4«  -  3d7(3F)4p 

3F  Hi 

2-3 

S7 

Cu  IV 

1378  109 

44 

3d7(3ll)4s  3d7(a3l»4p 

3H  3I- 

4-4 

S7 

Cu  IV 

1378  488 

210 

3d,(h,l>)4*.  -  3d7(b*D)4p 

3u  3F 

3-4 

S7 

Cu  IV 

1379  640 

169 

3d,K,D>4s  -  3d'U3D)4p 

3D  ’P" 

2-3 

S7 

Cu  IV 

)  380  020 

ro 

3d7(H.i4.  3d7!4P)4p 

3G  *P‘ 

.3-3 

S7 

Cu  !V 

1380.818 

227 

>d7(4P)4s  -  3d"'(4P)4p 

3p  3>p" 

2-1 

S7 

Cu  IV 

.382  127 

52 

3d7(H;)4s-3d7(4P)4p 

Hi  -  >  P 

3-2 

S7 

Cu  IV 

.382  545 

230 

3d7(Hi)4s  -  3d7(Hi)4p 

Hi  3F° 

4  3 

S7 

Cu  IV 

1383  130 

209 

3d7(4F)4s  •  3d,(4F)4p 

3F  3D° 

3  2 

S7 

Cu  IV 

1  383.)  50 

20 

3d7(*F)4s  -  3d7(*F)4p 

»F  5D° 

1  1 

S7 

Cu  IV 

1383.570 

11 

3d7(5F)4s  •  3d’(3I  )4p 

’!•  -  *G" 

3-3 

s: 

Cu  IV 

1384  053 

165 

3d7(*P)4s  -  7d7(JP)4p 

3P-3D 

1-2 

S7 

Cu  IV 

1386  248 

31 

3d’(4F)4s  -  3d7(4F)4p 

3F  Hi" 

A  .  3 

S7 

Cu  IV 

1386  289 

34 

3d7(4F)4s  -  3d7(4F)4p 

SF  sl) 

2-2 

S7 

Cu  IV 

1388.827 

246 

3d7(b3D)4s  -  3d7|h3l))4p 

■D-  *F° 

2-3 

S7 

Cu  IV 

1390  433 

154 

3d7(4P)4s  3d7('F)4p 

3F  'iY 

2-1 

S7 

Cu  IV 

1392  133 

350 

7d7(Hj)4s  -  3d7(Hi)4p 

Hi  3H 

5-6 

S7 

Cu  IV 

1392  424 

147 

3d7(4F)4s  3d7(’lF)4p 

sf  sn 

3-3 

S7 

Cu  IV 

1395.038 

91 

3d7(3P14s  -  3d,(,P)4p 

>p->p” 

1  1 

S7 

Cu  IV 

1395.251 

206 

3d7ia3D)4s  3d7la3l))4p 

31)  3D 

1  2 

S7 

Cu  IV 

13%.  175 

10 

Vd7<b*0)4s  3d'(b3D)4p 

31)  3F" 

3-3 

S7 

Cu  IV 

1  397  1 10 

65 

3d'(3P)4s  3d7(3P)4p 

3P  313 

0  1 

S7 

Cu  IV 

1398.620 

74 

3d7(*G)4s-  3d7(3C,)4p 

Hi  3F 

3-3 

S7 

Cu  IV 

1399.036 

85 

3d7(b3D)4<>  3d7(b*D)4p 

‘13 -*P' 

2-1 

S7 

Cu  IV 

1399  643 

20! 

3d7(b*T»4s  3d,lb,L))4p 

31)  -  SF” 

I  2 

S7 

Cu  IV 

1400.341 

171 

3d7(4P)4s  3d7!‘P)4p 

ip 

2-2 

S7 

Cu  IV 

1400  527 

14 

3d7f‘F)4s  3d7('I-)4p 

3F  •  s13 

4  4 

S7 

Cu  IV 

KOI  273 

127 

3d'(a3D>4s  •  3d7'a2D)4p 

•7D  5D" 

1  1 

S7 

Cu  IV 

1403  403 

218 

jd7.43)4s  3d7,4I;)4p 

5F  3F” 

4  3 

S7 

Cu  IV 

1404  247 

12 

3-iVP)4s  -  3d7.H7)4p 

ip  ap- 

2-2 

S7 

Cu  IV 

1405  493 

1% 

v  7(4i  *4s  •  3d7(4F)4p 

3F  3D” 

3-3 

S7 

Cu  IV 

1405.659 

164 

3c’l  P)4<-  3d’(4F)4p 

31  '13' 

2  •  2 

S7 

Cu  IV 

1406. 194 

10 

3o  (  ’P)4s  •  3d7(Hil4p 

ap  ny 

2-3 

S7 

Cu  IV 

1406.733 

1! 

3d  (*F)4s-  3d7(4f-)4p 

5K  ■  *F° 

5  4 

S7 

Cu  IV 

1407.605 

253 

3d7>4F'4<  •  3d’(4K)4p 

*F  SF° 

5  5 

S7 

588 


...  . .  . .  ■ . .  i  -,ri  nHrnmfw^m^ - 


Cu  IV 


Cu  IV 


hltment 

Waselrngih 

Intensity  ,  Multiple!  j 

Config urat  jn  j  Term 

j-j 

References 

Cu  IV 

1 408  Old 

62 

3d’(b3D)4s  -  3d’(b3l).Hp 

*D  •  *FU 

2-2 

S7 

<  u  IV 

1408  770 

162 

3d7(4F)4s  -  3d7(4P)4p 

3P  -  3D‘ 

1  -  1 

c? 

Cu  iV 

1410  716 

26 

3d’(Hj)4s  -  3dv(*G14p 

3G  *  3H  ° 

4  4 

s- 

Cu  IV 

1410.582 

3d7(3H)4s  -  3d’(,!l)4p 

3H  -  3i 

6-7 

Sl 

(  u  IV 

141 1  264 

“  1  ! 

3d’(4F)4s  -  3d,*4F)4p 

3F  -  H3 

4-4 

S7 

C  u  IV 

!4I 1.558 

244 

3d’(aH))4<  -  ?d’(a3l))4p 

■D-  'IT 

2-2 

S7 

C  u  IV 

1417  066 

247  ,  i 

3d,(aJD)4s  -  3d7(a3l))4p 

3r>  3d 

33 

S7 

(  u  l\ 

1417  564 

10 

3d7(4F)4s  •  3d’('F)4p 

‘F  -  3F“ 

3-2 

S7 

Cu  IV 

|4i5  761 

197 

3d’(4F)4  -  3d’(4F)4p 

3F  -  3F“ 

3-2 

S7 

Cu  IV 

1416  167 

29 

3d’!4f)4«  id’W'Mp 

5F  si ■- 

2-  1 

S7 

Cu  IV 

HI7  654 

172 

3d7(3F)4s  -  3d7(3F)4p 

■F-'C.* 

3-4 

S7 

Cu  !  V 

1419  788 

53 

3d’l43')4s  -  3d’(4P)4p 

jp.sp.” 

0  1 

S7 

Cu  IV 

i  420  OH 

262 

1d7<4F)4s  -  3d’v4F)4p 

3F  -  Hi 

3  3 

s? 

Cu  ! V 

1420  48‘. 

175 

>d7{4P>4s-3dW)lp 

3P  ’D 

1  2 

S7 

Cu  IV 

1420.80'. 

77 

3d7(HJ)4s  -  3d7(*G)4p 

H i  -  3F 

.*4 

s? 

Cu  IV 

1421  072 

246 

3d7(IC.)4s  -  3d’(aG)4p 

>G-  ‘F° 

4-3 

S7 

Cu  IV 

142!  764 

12 

id’(4P)4s  -  3d'(K})4,i 

3P  'F° 

2-3 

S7 

Cu  IV 

1425.445 

281  i 

3d*(4F)4s-  3d7(4I)4p 

*F  .  »p- 

1  1 

S7 

Cu  IV 

1476  642 

251 

3d7(b3D)4s  -  3d7(b7D)4p 

1  -0 

S7 

Cu  IV 

1426  841 

268 

3d7(4F)4s  -  3d’(4F)4p 

5F  -  *F” 

2-2 

S7 

Cu  IV 

1427  002 

266 

3d7(Hi)4s-  3d'(3C)4p 

^  3H‘ 

3-4 

S7 

Cu  IV 

1428  748 

S4  ! 

3dM4P)4s-  3d7(4!  )4p 

3F  -  3n 

2  3 

S7 

Cu  IV 

1429  034 

177 

3d’(sG;4s  1d7(7G)4p 

3G  3H 

4-5 

S7 

Cu  IV 

1429.504 

247  : 

3d7«3H)4s-  3d’(7H)4p 

3n  3r 

6  6 

S7 

Cu  IV 

1429.55? 

256 

3d,*4F)4s  3d7<4F)4p 

SF  5F 

3  3 

S7 

Cu  IV 

Mil  925 

l(>7 

3d7(4F)4s  -  3<j7(4FMp 

3F  . 

4  4 

S7 

Cu  IV 

1411  %3 

153 

MVFMs  -  3d’(4F)4p 

•’F  -  3F° 

4-4 

S7 

Cu  IV 

1432  964 

II 

3d7!4F)4s  -  3d7(4F)4p 

SF  -  SF 

4-5 

S7 

Cu  IV 

1437.369 

162 

3d7(b3IX4s.  3d7(tvD)4p 

sr>  3p 

1  -  1 

s? 

Cu  IV 

1433.776 

3d7'3G>43  3d7(361)4r 

■G  -  3G“ 

4-3 

S7 

Cu  IV 

1434  197 

1 

M 

3d'<3l*)4:,-3d7(7P)4p 

*F  3P 

2-1 

SI 

Cu  IV 

1 4  36  086 

122 

1d’CH)4s  3d’(3H)4p 

HI  -SG 

6-5 

Si 

Cu  IV 

1436  267 

83 

3«S7(4F)4*  -  3d’(4F)4i> 

'I  SF° 

1  -2 

S7 

Cu  IV 

1416.375 

117 

*d7(a30)4<  -  3d’(3P)4p 

'1)  -  ip° 

2  1 

S7 

Cu  IV 

’  4 38  093 

312 

3d7'4Fl-  3d7(4H4p 

■;F  3F' 

3-3 

S7 

Cu  IV 

1438  846 

282 

3d7(4P)  4..  -  id7(4F)4p 

3F  Jl-° 

2-2 

S7 

Cu  IV 

1440  576 

16 

3d7(a3I)!4v  -  3<J-(3F,4p 

3;>  jn 

3  3 

S? 

Cu  IV 

1442.227 

110 

3d  <b7l»4s  -3d7(b7I))4p 

3n  3i> 

2-1 

S7 

Cu  IV 

1442  410 

2°5 

3d7(*il)4s  -3d7(*H)4p 

3h  3r 

5  6 

■S7 

Cu  IV 

1442  590 

48 

3d7(a7l)'4s  •  7  !7(7P)4p 

3D  -  'IV 

2-2 

S7 

Cu  IV 

1443  042 

268 

3d7(5H!4s  3d7‘3H)4p 

3H  - ,,r 

4-5 

S7 

Cu  IV 

1441  167 

201 

3d7C‘7')4s  -  3d7f‘F)4p 

5J  -  51 

2-3 

Si 

Cu  IV 

1443  510 

4f> 

3d7(!I  )4s  -  3d’(7P)4p 

3j>  Up” 

2-2 

S7 

Cu  IV 

1443  77! 

19*1 

3d7(4P)4s  -  3d7(4F)4p 

31  -  30 

2  3 

S7 

Cu  IV 

1444  001 

.8 

3d,!HX4s-3d,(4P)4p 

Hi  3I) 

4  -  1 

S7 

Cc  IV 

1444.310 

210 

3d'(4l)4s  -3dVP)4p 

3F  -  31V 

2-3 

S7 

Cu  IV 

1 446.255 

20 

1d'(4P).4s  -  3d7(4P!4,'. 

jp  sp 

2-3 

S7 

Cu  IV 

:  146.315 

276 

3d7CF)4*  -  3d7(4F)4p 

3F  3G” 

3  4 

S7 

Cu  iv 

1 446  695 

23 

3d7!3F)4  -  3d7(*F;4p 

■F  3F 

3  2 

SI 

Cu  .V 

1446.876 

19 

3d7(*G)4j  -  3d7!2(j)4p 

■G  3G‘ 

4  5 

5? 

Cu  V 

1449  071 

11 

3d7(3FI)4s  -  3d7(3H)4p 

3H  3G° 

5  ■  5 

S7 

Cu  IV 

1449  no 

150 

3d’(4F)4s  -  '<G7l4I')4p 

31  -  3G  ’ 

4-5 

S7 

Cu  !V 

1452.242 

11 

3d7(4F)4s  •  !d7(4F)4p 

5F  -  5F 

3-4 

S7 

Cu  IV 

1454  650 

207 

.•i  !!  'i))4s  -  3d7(b3D)4p 

31)  -  ’P 

3-2 

S7 

Cu  IV 

1458.086 

106 

.J7<3C«)4*.  3d7i»G)4p 

■G  -  'G* 

4  4 

S7 

Cu  IV 

1 459.881 

311 

3d7i!H)4s  -  3d7lsH)4p 

’ll  T 

5-6 

S7 

Cu  <V 

1  762  477 

16 

3d7!4P)4v  -  3d7(4F)4p 

-i  3Fr 

2-  3 

S7 

Cu  IV 

1466  153 

132 

3d,l36i)4s  -  1d7(7G)4p 

Hi  3F° 

4  -  3 

S7 

Cu  IV 

1467.291 

12 

3dVH)4s-  3d7(3HHp 

3H  3cr 

4  -  5 

S7 

Cu  IV 

1467  421 

11 

3d7(3F')4s  ■  3d7(*F)'ip 

'F  3G 

3  •  4 

S7 

Cu  IV 

1468  062 

U 

7d7(4|-)4s  3d7(4F)4o 

®F  •  3F° 

3-4 

S7 

Cu  IV 

1472  421 

40 

3d;(a!l»4s  •  3d7(4r!  ip 

31)-3P 

1  -7 

87 

Cu  IV 

1473  640 

10 

3d7iJ€)4s-7d7!*P)4p 

3(! 

3  •  2 

S7 

Cu  !V 

1479  940 

56 

3cVP)4s  3d7C‘P)4p 

■p-  ",y 

!  •  2 

S7 

Cu  IV 

1482  779 

157 

3d7(3!;)4s  3dT(**04p 

•F  -  >E>“ 

3  -  2 

1 

C  7 

Cu  IV 


Cu  IV 


hitmen! 

WaveleflfUi 

Ipfccsity 

Multipkl 

Configuration 

Term 

TD 

Reference* 

Cu  IV 

1489.774 

32 

3d7(4P)4s  •  3d7(4P)4p 

ap.3S* 

i  -i 

S7 

Cu  IV 

1492  044 

22C 

3d,(,P)4s  -  3d,(,P)4p 

ap .  ap* 

1  -0 

S7 

Cu  !V 

1500.258 

II 

3d7(*H)4*  -  3d’(*G)4p 

6-5 

S7 

Cu  IV 

1502  114 

221 

3d’(4P)4s  -  3d7(4P)4p 

a?  -  as’ 

0-1 

S7 

Cu  IV 

1502.955 

88 

3d7(*P)4s  •  3d7(*P)4p 

ap .  ap* 

0-1 

S7 

Cu  IV 

15V  167 

30 

3d7(4F)4s  -  3d7(4F)4p 

ap .  »G* 

4*4 

S7 

Cu  IV 

'506.103 

II 

3d"(a,D)4«-3d,(*G)4» 

3D  *G° 

3-3 

S7 

Cu  IV 

1507.022 

II 

3dt(a*D)4s-3d,(4P)4p 

'D  SD° 

1  -  1 

S7 

Cu  IV 

1509  415 

19 

3d7(K3)4!-3d7l*GMp 

>G  3F° 

4-4 

S7 

Cu  IV 

1515  293 

298 

3d7(4P)4t  •  3d’(45,!4p 

ap  aS‘ 

2  1 

S7 

Cu  IV 

1517.3,5 

22 

3d7<a*D)4*  -,3d'i’*P)4p 

3D  -  »D” 

3-3 

S7 

Ct  IV 

1517.918 

31 

3d7(a*D)4s  •  3d7(*G)4p 

5D  -  *F° 

2-3 

S7 

Cu  IV 

1  522.587 

II 

3d’(a,D)4»  -  3d’(4P)4p 

3D  -  5P" 

1  1 

S7 

C„  IV 

1 522.773 

13 

3d7(4P)4*  ■  3tl,(4P)4r' 

ap .  iD“ 

1  -2 

S7 

Cu  IV 

1526  559 

15 

3d7<a*D)4*-3d,(*P)4lu 

'D  -  'C° 

2-2 

S7 

Cu  IV 

1 529.088 

11 

3d’(:H)4s  ■  :>d:(*G>4p 

JH  -  lH° 

4  5 

S7 

Cu  IV 

1532.594 

45 

3d7(4P)4s  •  3J7'V)4p 

3p  -  *D° 

0-1 

S7 

Cu  IV 

1534.277 

10 

3d7(4F)4s  3d’(4F)4p 

3F  -  *G° 

3-3 

S7 

Cu  IV 

1535.307 

3S 

3d,(,P)4s  -  3d7(,P)4p 

■P-‘S” 

10 

S7 

Cu  IV 

i£s6.308 

11 

3d7(a*D)4s  3fJ7(»P!4p 

'D-JD° 

2-1 

S7 

Cu  IV 

1544.141 

206 

3d7(a7D)4s-3d7(4P)4p 

3D  3D° 

2-3 

S7 

Cu  IV 

1544  847 

12 

3d7(a*D)4s  -  3d7(*P)4p 

‘D  -  3D° 

2-2 

S7 

Cu  IV 

1546.762 

13 

3d7(b7D;4s  -  3d7(b*D)4p 

'D  -  »P° 

2-1 

S7 

Cu  IV 

1 549.288 

94 

3d7(a’D)4p  •  3d7(4F)5s 

ap- - *F 

4-4 

S7 

Cu  IV 

>549.459 

14 

3d7(4P)4s  •  3d7l4P)4p 

ap  5D“ 

2-2 

S7 

Cu  IV 

1551.924 

II 

3d7(4F)4s  -  3d7(4F)4p 

*F  5d° 

3-2 

S7 

Cu  IV 

1555.521 

10 

3d7(4P14s  -  3d7(4F)-ip 

3p  Ki° 

2-2 

S7 

Cu  IV 

1558.271 

312 

3d7(4P)4s  3d7(4P)4p 

5p  .  »5  ‘ 

2-2 

S7 

Cu  IV 

1 562  049 

10 

3d7(4P)4s  -  3d’(4F)4p 

3p  H3” 

2-3 

S7 

Cu  IV 

1565.168 

162 

3d7(4P)4s  -  3d’t4F)4p 

ap  »d° 

2  1 

S7 

Cu  IV 

1 567.735 

II 

3d’(4F)4'  -  3d7(4I-')4p 

»F  5D° 

4-4 

S7 

Cu  IV 

1574.186 

12 

3d7<4P)4s  -  3d?(4P)4p 

ap.aS» 

1-2 

S7 

Cu  IV 

1 576.895 

50 

3d7<a*D)4s-3d7<*P)4p 

3R  >P° 

2-2 

S7 

Cu  IV 

1580.354 

II 

3d7(4P)4s  -  3d>(4F)4p 

ap  .  »D” 

2-2 

S7 

Cu  IV 

1  586.252 

12 

3d7(,P)4s  -  3d’(4P)4v. 

•P 

1  -2 

S7 

Cu  IV 

1591.549 

i; 

3d7(sH(4s  -  3d‘  r'iMp 

3H  3h“ 

4-4 

S7 

(  u  IV 

1592.170 

12 

3d7<*P>4s-3d*;v\<}; 

ip  ap- 

1  7 

S7 

Cu  IV 

1593.090 

20 

30T(=i: . •  3d7  v-4  tp 

•H-Hi’ 

5-4 

S7 

Cu  IV 

1593.374 

15 

3d'(*H'3s  3d'rr,:4p 

3i:-3H- 

5-5 

S7 

Cu  IV 

!  602.960 

39 

3d7(4F)4s  •  3d7(4F)4p 

3p  . 

3-2 

S7 

Cu  IV 

1604.898 

12 

3d7 <*H )4s  -  3d7(*G)4p 

3H  ap» 

4  4 

S7 

Cu  IV 

1607.300 

23 

3d7(4F)4s  -  3d7(4F)4p 

ap  .  ap- 

4-4 

S7 

Cu  IV 

1608.451 

13 

3d7(4F)4s-3d7(4r)4p 

ap  ap* 

4-5 

S7 

Cu  IV 

163 1 .130 

14 

3il7(4F)4s  -  3d7('F)4p 

’F  5D° 

3-4 

S7 

Cu  IV 

1613.127 

II 

3d7(aJD)4s  •  3d’(4P>4p 

3»  ‘IV 

3-4 

S7 

Cu  IV 

1617.373 

13 

3d7(*H)4s  -  3d7(Hj)4p 

‘H  -  3G° 

5-5 

S7 

Cu  IV 

1619  J13 

19 

3d’(4P)4s  -  3d7(4F)4r> 

ap  ap< 

2-1 

S7 

Cu  IV 

lu. 4.735 

16 

3d7(4P)4a  -  3d7(4F)4p 

ap .  aD- 

1-2 

S7 

Cu  IV 

IS23  5CS 

*2 

3d7(‘F)4s  -  3d7(4F)4p 

3F  -  5F° 

3-3 

S7 

Cu  IV 

1632  948 

i? 

3d7(4P)4s  -  3cl7(4F)4p 

ap .  aD» 

2-3 

97 

Cu  IV 

1633.257 

121 

3d7(4P)4s  -  3d7(4F)4p 

ap .  ap- 

2-2 

S7 

Cu  IV 

1642  614 

19 

3d’(4P)4s  •  3d’(4F)4p 

!P-V 

3-3 

S7 

Cu  IV 

1 554.6*5 

190 

3d7(4P)4s-3d7(4F)4? 

Jp  .  ip 

2-3 

S7 

Cu  IV 

5661.259 

10 

3d7(a*D)4s  -  3d’(4P14p 

=D  -  SD° 

2-3 

S7 

Cu  IV 

1677,908 

21 

3d7(4P)4s  -  3d7(4FI4p 

ap.SQ- 

3-4 

S7 

Cu  IV 

1702.253 

20 

3d7(*P)4s  -  ?d7(4P)4p 

>P  -  »D- 

1  -0 

S7 

Cu  IV 

1791  457 

1C 

3d7(IF)4s-3d7(a,D)4p 

ap .  ap- 

2-3 

S7 

Cu  IV 

1817 .608 

30 

3d7(1G)4s  -  3d7(4F)4p 

JG  -  »F° 

3-2 

S7 

Cu  IV 

1822.024 

1 3 

3d7(4P)4s  3d7!4F)4p 

sp.aG- 

1  -2 

S7 

Cu  IV 

1836.484 

10 

3d7(‘GMs-3d7(4F)4p 

30 -»G'’ 

4  -  4 

S7 

Cu  IV 

1851.250 

II 

3d'(Ki)4s-  3d7(4F)4p 

3G  -  JP" 

3-3 

S7 

Cu  IV 

1854  679 

26 

3d7(4P)4s  ■  3d7(4F)4p 

ap  .  aD- 

3-3 

S7 

Cu  IV 

1862.324 

16 

3d7(,P!4s-?d’(4F)4p 

ap.aD- 

2-3 

S7 

Cu  IV 

1870  535 

10 

3d7(4P)4s  -  3d7(4F)4p 

ap.aD- 

2-2 

S7 

Cu  IV 

1876  812 

10 

3d7(*F)4s  -  3d7(7H)4p 

ap  .  aG- 

3-3 

S7 
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Cu  IV 


Cu  vi: 


Element 

Vi  tve’ength 

Intensity 

Multiple’ 

Configuration 

Terra 

i  - 1 

References 

Cu  IV 

1929.757 

14 

3<J,(*P)4s-3dT<‘F)4p 

>p .  *F" 

2-2 

S7 

Cu  IV 

I960  335 

12 

3<T!(,F)4s  •  3d,(,P)4p 

3F  -  *D 

4-3 

S7 

Cu  IV 

1970  822 

11 

3d7(a*D)4s-3d7(4F)4p 

*D  •  *D° 

1  -  > 

S7 

COPPER  V  (Cu4+),  Z  =  29 
Ground  Jitate  lsl2s*2p63s*3p63d7  4FB/2  (25  electrons) 
Ionization  Potential  [686  000]  cm  [85]  eV 


COPPER  VI  (Cu5+),  Z  -  29 
Ground  State  ls72s*2p63s23p*3d6  5D4  (24  electrons) 
Ionization  Potential  [895  000]  cm*1;  [111]  eV 


COPPER  VII  (Cu60,  Z  =  29 
Ground  State  ls*2s22p®3s23p63d5  6SS/2  (23  electrons) 
Ionization  Potential  [1  137  000]  cm1;  [141]  eV 


Element 

intensity  i 

!  Multipiet  | 

Configuration 

Term 

S  ! 

References 

Cu  VII 

200  665 

3ds - 3d44p 

g'S  -  *P° 

K21.K20 

Cu  vn 

750 

3d5 - 3d44p 

g*S  -  *P“ 

■V.  % 

K2I.K20 

Cu  VII 

200  948 

500 

3ds - 3d*4p 

g'S  - 

K7I.K20 

H  He  li  Be  B  C  N  O  F  Ne  Na  Mj  A!  Si  P  S  Cl  Ar  k  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Sc  Br  Kr 
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Cu  VIII 

COPPER  VIII  (Cu7*),  Z  =  29 
Ground  State  ls22s22pa3s23p*3d4  5D0  (22  electrons) 
Ionization  Potential  (I  371  000]  cm1;  [170]  eV 


COPPER  IX  (Cu8*),  Z  =  29 
Ground  Stale  ls22s22ps3s23p63d3  4F3,j  (2!  electrons) 
Ionization  Potential  [1  678  000]  cm  *;  [201]  eV 


COPPER  X  (Cu9*),  Z  =  29 
Ground  State  ls22s22p63s23p63d2  3F2  (20  electrons) 
Ionization  Potential  [1  887  000]  cm  *;  [234]  eV 


Cu  XI 


Cu  XI 


Wavelength 


Ground  state  l»»2,*2p'3s»3p*M  <19  electrode) 

Ionization  Potential  2  146  000  cm  i;  266  eV 

i  MuluPfa»!  ~  coafttu,,!—™""! - — 


g2D  *F* 

k2D  -y 

*‘D  >F 

g2 d  >r 


Reference! 


*  -%  E37 

S  -3.  E)7 

*  -  *  Er 

%  -  %  E37 


73.735 

|  5 

73  982 

2 

74  633 

1' 

74  856 

!  i 

75.325 

25 

75.472 

j  2 

75  866 

2 

76  022 

j 

76.256 

1  5 

76.406 

10 

78.542 

120 

78.786 

130 

134.933 

4(H) 

1 35  006 

j  s 

135.335 

1  1  1 

135  669 

5 

135.747 

500 

1 36  073 

90 

136  572 

15 

147.748 

60 

149.460 

40 

150  356 

i 

1 

3p“3d  -  3ps3d(3D°|4s 
3p‘3d  -  3ps3d(3D°)4ri 
3p‘3d  -  3p13d(3D")4s 
3p63d  -  3pJ3d(‘F°)4s 
3p‘3d  3p53d(3D‘)4s 

3p‘3d  -  3p53d(3D“J4s 
3p*3d  -  3p53d(3I)' )4S 
3p‘3d  -  3pi3d(3F‘)4s 
3p«3d  3p»3d(3F°)4s 
3p‘3d  -  3p43d(3F  )4s 

3pj 3d  3p53d(3F')4s 
3p53d  -  3p53d{3F°Ms 
3p63d  -  3p5 3d(3P°)4s 
3p'3d  -  3p53dl3P°)4<> 


3d  ■  4f 
3d  -  4f 

3p6  3d  3p33d2 
3p63d  ■  3ps3d3 
3p® 3d  •  3ps3d2 

3p* 3d  ■  3ns3d2 
3p*3d  -  3p53d2 
3p“ 3d  -  3p33d2 
3ps3d  ■  3p‘3d2 
3p*3d-  3ps3d2 

3p6  3d  ■  3p»3d2 
3p*3d  -  3ps3d2 


g2D  -  2D“ 
g2D  ■  2!r 
g2U  -  2D” 
lf2D  -  2F' 
f?2D  "D‘ 

tf2D  4I)° 
,?SD  -  ®D‘ 

*2n  -  2f" 

*2»  -  2F“ 
S21>  •  2F" 

f?2I>  •  4F° 
g2D  4F° 
82I> .  2pa 
fJI)-2P" 


g2D  -  2F” 
g2  D  •  2Fr 
g2D  ■  2D 
g!D  2\r 
g2D - 2P‘ 

g2D  -  2D" 

g2  d  ■  2rr 

g2D  2P” 
g2D  2P" 
g2 1)  2F 

H2D-2F° 
jf2D  ■  2F° 


-  %  H8 
'h  -  %  Hs 
%  -  %  H3 
*  -  %  HS 
%  •  %  HS 


*  HS 
%  Hs 
%  Ms 
%  Hs 
%  Hs 


|  %  ■  %  HS 
I  %  -  %  HS 
I  %  -  %  HS 
%  -  HS 
E37 

%  -  %  F:  37 
^  ■  %  E37 
Gl7 

!*  G!7 

%  ■  %  Gl7 

-  ->2  G|7 

^  3*  G 17 
“*7  -  %  G|7 
%  -  'k  Gl7 
5»-%  G!7 

Gi7 

-  3a  G!7 
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COPPER  XI  (Cu10*),  Z  =  29 
Ground  State  ls22ss2p*3s13p*3d  (19  electrons) 

Ionization  Potential  2  1 46  000  cm  1 ;  266  e V 


Element 

Wavelength 

Intercity 

Multiple! 

Configuration 

Term 

j  ■  j 

References 

,  „„  . 

Cu  XI 

56.915 

i 

3d  -6f 

e3D  ■  *F* 

%  -% 

F.3? 

Cu  XI 

57.047 

! 

3d  -  6f 

*=D  ■  *F’ 

% 

E37 

Cu  XI 

63  038 

40 

3d  •  5f 

£2L>  -  *F° 

ft  -ft 

E33 

cu  x: 

63  192 

40 

3d  •  5f 

?3D-JP 

ft  -  ft 

EV7 

Cu  XI 

70.550 

40 

E37 

Cu  XI 

70  654 

30 

E37 

Cj  XI 

70  895 

1 

E37 

Cu  XI 

71  045 

1 

E37 

Cu  XI 

71.536 

20 

F.37 

Cu  XI 

71.612 

10 

F.37 

Cu  XI 

71 .707 

10 

F37 

Cu  XI 

71.823 

10 

E37 

Cu  XI 

7!  847 

10 

F.37 

Cu  XI 

71.951 

1 

F.37 

Cu  x; 

72  098 

30 

E37 

Cu  XI 

72.369 

2 

3p‘3d  -3p53d(3D  )4s 

g3D  *D° 

ft  -  ft 

H. 

Cu  XI 

72  580 

15 

3p“3d  ■  3p'3d(5Dr)4s 

ft -ft 

H8 

Cu  XI 

72.792 

5 

3p‘3d  ■  3p53d(JDc)4S 

*2D  ■  *0 

ft  -  ft 

HX 

Cu  XI 

72  956 

5 

3 p* 3d  -  3p5 3d(,F*)4s 

-  2F 

ft  -  ft 

H8 

Cu  XI 

73.516 

1 

3p* 3d  -  3pi3d(5D  )4s 

y’D-HV 

ft  -ft 

HX 

Cu  XI 

73.735 

5 

3p*3d  ■  3p33d(3D°)4s 

g'D-IV 

ft  -ft 

Hx 

Cu  XI 

73.982 

7 

3 p* 3d  ■  3ps3di3I>  Ms 

g2l)-*l3 

ft  -  ft 

HX 

Cu  XI 

74.633 

15 

3 p“ 3d  -  3p53d(3F")4s 

S2D  -  *F° 

ft  -  =6 

Hx 

Cu  XI 

74.856 

1 

3p«3d  3ps3d(3F“)4s 

^n-»F 

=6  -V. 

HX 

Cu  XI 

75  325 

25 

3p‘3d  ■  3p53d;3f  )4s 

(?JD  3F“ 

=19  -ft 

HX 

Cu  XI 

75  472 

2 

3p*3d  -  3p43d(-3F°)4s 

g2D  -  4F” 

ft  -ft 

Hx 

Cu  X! 

75.866 

2 

3p‘3d  -3p33d(3F  )4s 

(f*D-*Fc 

ft  -ft 

HX 

Cu  XI 

76  022 

1 

3p‘3d  -3p33d(3P“)4s 

*!D  2P 

ft  -ft 

Hx 

Cu  XI 

76  256 

5 

3p*3d  -  3p’3d(3P°)4s 

?»I)  *P° 

-  *fi 

HX 

Cu  XI 

76.406 

10 

F.37 

Cu  XI 

78.542 

120 

3d  •  41 

»f° 

ft  -ft 

F37 

Cu  XI 

78.786 

130 

3d  41 

r  »  •  3f 

ft  ■  ft 

F37 

Cu  XI 

134.933 

400 

3p«3d-3p53d* 

t'D  -  2D' 

ft  -  ft 

Gl7 

Cu  XI 

135  006 

5 

3p43d  -  3p53d2 

g*D  •  *0° 

ft  -  ft 

C.I7 

Cu  XI 

1  35.335 

1 

3p«3d-  3p53J2 

ft  -ft 

GI7 

Cu  XI 

135  669 

5 

3pe3d  3p53d= 

?»D . 

ft  -ft 

G 17 

Cu  XI 

135.747 

500 

3ps  3d  ■  3p54d3 

K3D  -  SD" 

ft  -  ft 

GI7 

Cu  XI 

136  073 

90 

3p*3d  -  3p5  3d? 

«■*!>  -  *P° 

ft  -  ft 

GI7 

Cu  XI 

! 36  572 

15 

3p‘3d  -  3ps  3d2 

g‘V>  -  2P° 

ft  -  ft 

G17 

Cu  XI 

147.748 

60 

3p°  3d  ■  3p'3d2 

8*1)  -  2I;° 

ft  -  ft 

GI7 

Cu  XI 

149  460 

40 

3pe 3d  -  3p53dJ 

S»D  -  JF° 

ft  -ft 

C.I7 

Cu  XI 

150.356 

I 

3p«3d  -  3p3  3d2 

*FB 

ft  -  ft 

GI7 
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Cu  XI! 


Cu  XV 


1 


COPPER  XII  (Cull+),  Z  =  29 
Ground  State  ls*2s*2p®35,3p®  ‘S0  (18  electrons) 
Ionization  Potential  [2  91'4  4001  cm-’;  [3701  eV 


Element 

Wivelenglfl 

Intensity 

Multiple! 

Coof  (fixation  | 

Term 

j  -  j 

References 

Cu  XII 

55  466 

i 

3p*-3p*(,P')4d 

f's-<  %.%:* 

0-1 

E37 

Cu  XII 

56.333 

i 

3p*-3p‘(sP“)4d 

g's-(%.*z 

0-1 

E37 

Cu  XII 

67.882 

30 

3p‘  ■  3pl(*P“)4s 

g‘s-%i*r 

0  1 

E37 

Cu  XII 

69.128 

30 

3p*  -  3p*(*P*)4j 

0-t 

r.37 

Cu  XII 

139  210 

100 

3p*-  3p*(’P*)3d 

g'S-'P* 

0-  1 

1 _ 

E37 

COPPER  XIII  (Cu’2’),  Z  =  29 
Ground  State  '  .v-2p63s23p5  2P-i/2  (17  electrons) 

Ionization  Potential  [3  234  400]  car1;  [401]  eV 


Element 

Wavelength  J 

tatepsity 

Multiple! ! 

C."-'!  if  oration 

Term  ^ 

1 

References 

Cu  XIII 

! 

138  481 

0 

3p5  -  3p4(5P)3d 

g’P” - >D 

Gl7 

Cu  XIII 

142  930 

5 

3pJ  -  3p4:3P)3c 

g*P° - *D 

%  -% 

G17 

Cu  XIII 

143.334 

2 

3ps  •  3p';5F(3d 

g*P“-1P 

Vi  -  % 

GI7 

Cu  XIII 

144  186 

2 

3p5  •  3p4(JP)?d 

g,D“  lD 

>4  -% 

G17 

i .  .  . 

COPPER  XIV  (Cu13*),  Z  -  29 
Ground  State  ls22s22p63s23p4  3P2  (16  electrons) 
Ionization  Potential  [3  508  60C]  cm  [435]  eV 


COPPER  XV  (Cu14*),  Z  =»  29 
Ground  Slate  ls22sz2ps3s23p3  4SS/2  (15  electrons) 
Ionization  Potential  [3  863  000]  cm-1;  [479]  eV 
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mag  -  mm* 


Cu  XVI 


COPPER  XVI  (Cu1**),  Z  =  29 
Ground  State  ls22s22p*5s*3p2  9P0  (14  electrons) 
Ionization  Potential  (4  170  000]  cur1;  (517]  eV 


Cu  XVIII 


COPPER  XVII  (Cu18*),  Z  -  29 
Ground  State  ls*2s22p83s*3p  2PJ,i  (i  3  electrons) 
Ionization  Potential  (4  468  500]  cm'1;  [554]  eV 


COPPER  XVIII  (Cu17*),  Z  =  29 
Ground  ctale  ls22s22pa3s2  ’S0  (12  electrons) 
Ionization  Potential  [5  098  000]  cm  •;  [632]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

term 

SI 

References 

Cu  XVIII 

11.774 

20 

2p*3s3-  2p53s33d 

g'S-'P° 

0-1 

S3! 

Cu  XVItl 

30  019 

10 

3s 3p  -  3s 5d 

3P° .  sD 

0-1 

F33 

Cu  XVIII 

30. .04 

20 

3s3p-3s5d 

sp«  .  3D 

1-2 

F33 

Cu  XVIII 

30.325 

35 

3s 3p  -  3s 5d 

3P°  3D 

2-3 

F33 

Cu  XVIII 

35.238 

6 

3s  3d  -  3s 5f 

•D  -  3F° 

1-2 

F33 

Cu  XVIII 

35  256 

6 

3s?d  -  3s5f 

3D  -  3F° 

2  3 

F33 

Cu  XVIII 

35  294 

10 

3s  3d-  3s  51 

3D  -  3F° 

3-4 

F33 

Cu  XVIII 

38.876 

35 

3sa  -  3s  4p 

s’S-’P" 

0-1 

F33 

Cu  XVIII 

40.613 

6 

3s3p  -  3s  4d 

3P° - 3D 

0-1 

F33 

Cu  XVIII 

40  749 

35 

3s  3p  -  3s  4d 

3P°  -  3D 

1  -2 

F33 

C>;  XVIII 

40  769 

10 

3s 3p  -  3s 4d 

3P*  JD 

1  -1 

F33 

Cu  XVIII 

41.134 

60 

3s  3p  -  3s  4d 

3P°  -  3D 

2-3 

F33 

Cu  XVIII 

41.173 

10 

3s 3p  -  3s 4d 

3p° - 

2-2 

F33 

Cu  XVIII 

46.781 

3 

3s 3p-  3s4s 

3P°  -  3S 

■IHM 

F',3 

Cu  XVIII 

47.012 

6 

3s3p  •  3s4s 

3P°  -  3S 

1  - 1 

F33 

Cu  XVIII 

47.585 

10 

3s 3p  -  3s4s 

.  35 

2-1 

F33 

Cu  XVIII 

49  452 

10 

3s3d  -3s4f 

3D  -  JF° 

1  -  2 

F33 

Cu  XVIII 

49.490 

20 

3s  3d  -3s4f 

3D  -  3F° 

2  3 

F33 

Cu  XVIII 

49.558 

20 

3s3d  -  3s4f 

3D  -  3F” 

3-4 

F33 

Cu  XVIII 

238.87  P 

3s3 -  3s  3p 

g’S-'P0 

0-1 

K8 

Cu  XVIII 

344.59  P 

- 

3s*-  3s 3p 

g'S  3P° 

0-1 

K8 

595 


Cu  XIX 


COPPER  XIX  (Cu1*  ),  Z  =  29 
Ground  State  ls22s*2p*3s  *S|/t  (11  eiecirons) 
Ionization  Potential  5  410  000  cm  *;  671  eV 


Cu  XX 


Element 

- T 

Wavelength  [ 

_  _  .  .... 

Intensity 

Multiple*. 

Configuration 

Term 

J  J 

Reference* 

Cu  XIX 

n.ii 

< 

2p*3s  -  2pJ3s1 

g’S  -  *P* 

39  -48 

F27 

Cu  XIX 

22  475 

i 

3p  ■  8d 

JP‘  -  *D 

39-39 

F33 

Cl  XIX 

22.661 

i 

3p  -  8,1 

JP°  -  JD 

39  -  v. 

F3> 

Cu  XIX 

23  503 

10 

3p  -  "’(I 

*P“  -  »D  1  39  -  39 

F33 

Cu  XIX 

23  599 

10 

-  6p 

g‘S  »P” 

•it  -39 

F33 

Cu  XIX 

23  621 

1 

3s  •  ftp 

g»S  *P* 

39  ■  39 

F33 

Cu  XIX 

23.704 

10 

3p  -  ?d 

JP°- *D 

39  -S 

F33 

Cu  XIX 

25  142 

3d  -  8f 

-D  »F* 

39  -39 

F33 

Cu  XIX 

25.175 

1 

3d  -  8f 

39  -  ’9 

F33 

Cu  XIX 

25.295 

20 

3p  •  6d 

*P  -  *D 

•4  -39 

F33 

Cu  XIX 

25  525 

60 

3p-6d 

39-39 

F33 

Cu  XIX 

26.416 

20 

3d  -  7f 

*D  *F* 

39-39 

F33 

Cu  XIX 

26.452 

20 

3d  -  7f 

'D  -  *F° 

39  39 

F33 

Cu  XIX 

27  025 

60 

3s  5p 

g’S  •  »P 

39-39 

F33 

Cu  XIX 

27  076 

35 

3s  -  5p 

g’S-’P” 

39  -39 

F33 

Cu  XIX 

28.626 

20 

3d  -  6f 

*D  -  »F‘ 

39-39 

rb3 

u  XIX 

28.671 

35 

3d  -  fcf 

>o . 

39-39 

F33 

ru  XIX 

28.978 

125 

3,-  -  5d 

2P°  *D 

'4-39 

F33 

Cu  XiX 

29.277 

200 

3p  -  5d 

*P°  »D 

39  -  39 

F’3 

Cu  XIX 

53,260 

35 

3d  -  5f 

*D  -  *F° 

39-39 

F33 

Cu  XIX 

33.517 

60 

3d  -  5f 

*D  »F° 

39-39 

P33 

Cu  XIX 

37.290 

250 

3s  -  4p 

39  •  32 

F33 

C-  XIX 

37.492 

90 

3s  •  4p 

g’S  -  !PJ 

39  54 

F33 

C  XIX 

39  72S 

200 

3p  -  4d 

*p°  n> 

34  -  34 

F33 

Cu  XIX 

40  270 

90 

3p  -  4d 

*P”  »D 

34-39 

F33 

Cu  XIX 

40.312 

35 

3p  -  4«i 

ip- . 

39-39 

F33 

Cu  XIX 

45.329 

10 

3p  -  4s 

»P  -*s 

39- >4 

F33 

Cu  XIX 

46.086 

60 

3p-4s 

*P“  cs 

34  -'4 

F33 

Cu  XIX 

47.329 

200 

3d  -  4f 

>D  *F‘ 

39-3, 

F33 

Cu  XIX 

47.437 

250 

3d  -  4f 

*D  *F° 

39-34 

F33 

Cu  XIX 

.0C  31 

20 

3p  3d 

¥2% 

F33 

Cu  ysx 

221.37 

35 

3^i  -  3d 

*P"  *11 

34-34 

F33 

Cu  XiX 

224.22 

3 

3p  3d 

*P~  >» 

34-39 

F33 

Cu  XIX 

273.34 

10 

3«-3p 

g*S  -  *P" 

'4  -  39 

F33 

Cu  XIX 

303.5!  P 

3s-3p 

g’S  *PJ 

■4  -  ’-4 

F33 

_ 

-  _ 

— 

— 

, 

- - - 

COPPER  XX  (Cu'*+),  Z  =  29 
Ground  State  !s22s22pB  !S0  (10  electrons) 
Ionization  Potential  13  695  000  cm"1;  1697.9  eV 


Element 

Wavelength 

Intensity 

Multiple:”!  Configuration 

’  ■"  . . .  ■ 

Term 

References 

Cu  XX 

8  056 

10 

2pJ - 2p56d 

g'S  -  3D° 

0-1 

S31 

Cu  XX 

8  320 

10 

?p.e  -  2p5  5d 

s'S  -  T 

0-  1 

S3 1 

Cu  XX 

8  4  ,37 

10 

2pe - 2p55d 

*‘S-*I4* 

0-1 

S3! 

Cu  XX 

9  11 

20 

2p«  2p54d 

g’S-'P° 

0-1 

S31 

Cu  XX 

9  210 

20 

2p6  -  2p'4d 

g'S  *D 

0-1 

S3! 

Cu  XX 

9.429 

10 

?.p*  2p54s 

g'S-'F 

0-1 

S3 1 

Cu  XX 

9.527 

10 

2p* - 2p54s 

g'S  -  3P° 

0-1 

S31 

Cu  XX 

10  5  87 

50 

2s*2p‘  -  2s2p‘lp 

g'S-'P” 

0  1 

S31 

Cu  XX 

10  641 

40 

2s*2p“  2s2p83p 

g'S-’P” 

0-  1 

S31 

Cu  XX 

11  18 

100 

2p‘ - 2p53d 

g'S-’P" 

0-1 

S  31 

596 


Cu  XX 


Cu  XXi 


Element 

Wavelength 

Inienut) 

Multiple! 

Configuration 

Term 

J  1 

Reference* 

Cu  XX 

II  591 

100 

!  ! 

2pt-2p*U 

i'S-’D* 

0-  1 

S3: 

Cu  XX 

II  732 

60 

2p‘-2p'3d 

*‘ST 

0  • 

S3I 

Cu  XX 

12  55 8 

80 

2p* - 2p‘3s 

g’S-'P* 

0-  i 

So 

Cu  XX 

12  82 

40 

1 

I 

7p* ■ 2p‘3s 

«‘ST 

0-1 

S3! 

COPPER  XXI  (Cu20*).  Z  =  29 
Ground  State  lsa2sa2ps  aP^2  (9  electrons) 
Ionization  Potential  [14  462  000]  cm  i?793]  eV 


Element 

Wavelength 

Intensity 

Multipkt 

Configuration 

Term 

[T7~ 

References 

Cu  XXI 

8.37S 

10 

2p3-2p4(’S)4d 

If’P*  -  3D 

39-39 

S3 1 

Cu  XXI 

8.450 

10 

2p3  -  2p4CS)4d 

k3p°  3d 

59  39 

S31,K8 

Cu  XXI 

8.524 

10 

2p5  -  2p4CD)4d 

jfpP"  *1> 

39 -39 

S3I 

Cu  XXI 

8.577 

2ps  -  2p4(3P)4d 

X3F  -  3P 

3(1-% 

S3I 

Cu  XXI 

P.647 

10 

2p3  -  2p4(’D)4d 

*3F  30 

59-39 

S31 

Cu  XXI 

8.690 

2p3-2p4(3P)4d 

jr*P"  3L> 

39 -39 

S3I 

Cu  XXI 

8.743 

2p5  2p4(3P)4d 

g*r-*v 

39-39 

S3I 

Cu  XXI 

8.790 

10 

2p3-2p4!3P)4d 

sr*p*-*  n 

59-39 

S3I.K8 

Cu  XXI 

8  876 

0 

2p3  -  2p4(!S)4< 

**p*-as 

39  -  * 

Sll 

Cu  XXI 

10.769 

10 

2p3  -  2p4!lS)3sl 

%  -99 

S3! 

Cu  XXI 

10  847 

40 

2p3  -  2p4('S)3d 

*3P°  »D 

59-39 

S3I.K8 

Cu  XXI 

10  874 

30 

2p3  -  2p4CD)3d 

*‘P“-*P 

39-39 

S3I.K8 

Cu  XXI 

10.933 

30 

2ps-2p"(,D)3 

K*P  -*P 

39  >9 

S3I.K8 

Cu  XXI 

10.995 

40 

2p3-2p4(3P)'J 

/e*P‘ 

39-39 

S3I 

Cu  XXI 

11.055 

20 

2p3-2p4('I))3d 

rP°*» 

39-9* 

S31 

Cu  XXI 

11  110 

2p3-2p4(3P)3d 

**P"  ■  *p 

39-39 

S3I 

Cu  XXI 

11.152 

10 

2p3  -  2p*  ( 1 15)  3d 

g3P“-3i> 

■9  -  Hi 

S31.K8 

Cu  XXI 

11.175 

10 

2p5  -  2p4(3P)3d 

*2p”  -m 

39-39 

S31.K8 

Cu  XXI 

11.280 

2p3  2p4(3P) 3d 

**P“  -*P 

■9  39 

S31.KX 

Cu  XXI 

11.814 

20 

2p3  -  2p4(lBl3s 

g'r  «d 

39-39 

S3) 

Cu  XXI 

11  924 

10 

2p3  -  2p4!3P)3s 

*5p°-’p 

39  -  59 

S3I.K8 

Cu  XXI 

’ '  942 

IG 

2p5  -  2p4(3P)3s 

*’p°  3p 

39  39 

S3I.K8 

Cu  XXI 

1 2.045 

10 

2p5  -  2p4(;I>)3s 

S3F  3D 

59-39 

S31.K8 

Cu  XXI 

12.125 

20 

2p3  -  2p4CP)3s 

s jp-  «p 

•39-39 

S3I 

Cu  XXI 

12.171 

20 

2p5  -  2p4(3P)3s 

if’?"  -*p 

59  -  59 

S3I.K8 

Cu  XXI 

12  204 

10 

2ps  2p4(3P)3s 

<r*P"  lP 

59-39 

S31.K8 

Cu  XXI 

12  24  P 

2s2p6  -  2s2p5(3P’)3s 

»S  3P° 

59-39 

K8 

Cu  XXI 

12.378 

so 

2p5  -  2p4(3P)3s 

?*P°  *H 

59  -  59 

S  3 1 

Cu  XXI 

79.05  P 

2s32p3-  2s2p6 

*!P“-*S 

39  -  '9 

K.8 

Cu  XXI 

90.81  P 

2s3  2p3  -  7.s2p6 

f3!*"  TS 

99-59 

K8 

Cu  XXII 


Cu  XXIV 


COPPER  XXII  (Cu11*),  Z  -  29 
Ground  State  ls*?sa2p*  3Pi  (8  electron;.) 
Ionization  Potential  [1 5  365  000]  cm"’;  [lf05]  eV 


hie  mot 

Wavelength 

lnlect£y 

Muhiplci 

Codyuriboa 

Term 

na 

Ref  arbiters 

Cu  xxn? 

8.158 

10 

SJl 

Cu  XXII? 

8.260 

10 

S3 1 

Cu  XXII 

10.057 

10 

2i*2j 4  ■  2»2p4  Jp 

■D-’F 

2-3 

SJl 

Cu  XXII’ 

10.229 

0 

S31 

Cu  XXII 

10.450 

10 

2p*-2p*(‘F)3d 

<?’p  -  *D* 

2-3 

S31.K8 

Cu  XXII 

10  506 

10 

2p’-2p*(‘D*)3d 

g*»’  -  SD* 

2-3 

S3I,K» 

Cu  XXII 

iO  546 

10 

2p4  -  2p1(4S°)3d 

g3P  -  ’D* 

2-3 

S3I.KI 

Cu  XXII 

10  717 

10 

2p4  -  2p*(4S’)3d 

'D-n>*  ? 

2-2 

S3I.K8 

Cu  XXII 

10.799 

30 

2p4-2p*f’D°)3d 

>S  -  JD°  ? 

0  8 

S3I.K* 

Cu  XXII 

11.429 

<*• 

2p4  -  2p*(4S°)3s 

g4P-*S" 

2-1 

S3 1 

Cu  XXII 

11.518 

50 

2p4  -  2p,(4S“)3* 

g*p  *s* 

1-1 

S3 1 

Cu  XXII 

1 1 .576 

40 

2p4  -  2p*(4S*)3s 

..  ....  .. 

gsP-*S" 

0-1 

331 

COPPER  XXIII  (Cu**4),  Z  =  29 
Ground  State  lsl2s22p3  4Sia  (7  electrons) 
Ionization  Potential  (16  494  000J  cm'1;  [2045]  eV 


Klement 

Wavelength 

Intensity 

Muttiplet 

Configuration 

Term 

j  -  j 

References 

Cu  XXIII 

9.670 

0 

2p*  -  2p*3d 

S3I.K* 

Cu  XX11I? 

9.772 

0 

S3 1 

Cu  XXIII 

9.982 

10 

2p*-2pi3d 

*  .% 

c-  fin 

Cu  XXIII 

10.123 

10 

1 

2p* - 2p’ 3d 

%  % 

1?  wtt 

Cu  XXIII 

’0.311 

10 

2p*-2p*3d 

•k-Hi 

ifial 

COPPER  XXIV  (Cu234),  Z  =  29 
Ground  State  ls22s22p2  :T0  (6  electrons) 
Ionization  Potential  [17  527  000}  cm-1;  [2173]  eV 


Element 

Wavelength  | 

Intensity 

Multiple! 

Cu  XXIV’ 

9.802 

0 

Cu  XXIV? 

9.906 

0 

Cu  XXIV 

9  961 

10 

Cu  XXIV 

10.103 

10 

Cu  XXIV 

10.170 

0 

Cu  XXIV 

10.267 

10 

Cu  XXIV 

10.359 

10 

Cu  XXIV 

10  400 

10 

.  ! 

Configuration 


Term 


2p*  -  2p3s 
2P1  -  2p3s 
2p* -2p3s 


g»P  >p» 
gSP-‘P° 
>D  »P° 


J  •  i  References 


7  0-1 


C-l 

2-2 


2p*  -  2p3s 
2p*  2p?-s 
2p’  -  2p3s 


*S  -  5P° 
r1?  -  *P0 

.S-iP» 


?  0- 1 

?  2-1 

0-1 


598 


Cu  XXV 


Cu  XXVIII 


s 


COPPER  XXV  (CuM+),  Z  =  29 
Ground  State  ls*2s*2p  *Ptrc  (5  electrons) 
Ionization  Potential  [18  535  000]  cm1;  [2298]  eV 


COPPER  XXVI  (C»*s+),  Z  =  29 
Ground  State  Is1 2s*  'S0  (4  electrons) 
Ionization  Potential  [19  842  000]  cm  [2460]  eV 


COPPER  XXVII  (Cu***).  Z  -  29 
Ground  State  Is22s  *5^*  O  elections) 
Ionization  Potential  [20  850  000]  orr1;  [2582*5  eV 


Element 

Wavelength 

Intensity 

[  Miifcipiet 

Conf'furalioi  J  Ten® 

m 

Cu  XXVII 

Cu  XXVIi 

145  5  P 

211.0  P 

_ 

2s  -  2p 

2s  2/, 

g*  S-*P* 

5*S  -  *P° 

.  .  . 

COPPER  XXVIII  (Cu*7+),  Z  =  29 
Ground  State  Is*  *S0  (2  electrons) 
Ionization  Potential  [89  223  000]  cm"1;  [11062]  eV 


Element 

Wavelength 

Configuration 

Term 

_ 

j  j 

References 

Cu  XXVIII 

mm 

■ 

Is1  •  ls3p 

0-1 

Cll 

Cu  XXVIII 

Is*  -  Is 2p 

0  I 

Cl! 

Cu  XXVIII 

H 

f 

Is1-  Is 2s 

0-1 

K8 

599 


Cu  XXIX 


Cm  XXIX 


COPPER  XXIX  (Cu1**),  Z  =  29 
Ground  State  ’s  *St/*  (1  electron) 
Ionization  Potential  (93  288  000)  cm"1;  [11566]  eV 


Element 

Wirclcnglh 

Intensity 

Multiple! 

Configuration 

Tcim 

References 

Cu  XXIX 

1.44  P 

1 . . . . 

I*  -  2p 

**s  -  *PJ 

Vi 

K8 

ZINC.  Z  =  W 
Unclassified  Lines 


Element 

Wavelength 

Intensity 

Zn 

512  656 

20 

Zn 

512  812 

15 

7o 

518.550 

20 

Zn 

1  524.323 

15 

Zn 

532  310 

12 

7  n 

1  542  762 

10 

Zn 

!  544.195 

15 

Zn 

I  564  305 

10 

Zn 

574. 967 

20 

Zn 

582  852 

20 

Zn 

825  330 

10 

Zn 

903  194 

15 

7.n 

!  926  083 

10 

Zn 

926  892 

10 

Zn 

940  063 

12 

Zn 

975.438 

10 

Zn 

977.536 

12 

Zn 

980.623 

10 

Zn 

982  253 

10 

Zn 

987  445 

10 

Zn 

990  443 

15 

Zn 

998.496 

10 

Zn 

999  413 

10 

Zn 

1000  885 

12 

Zn 

1001.932 

20 

Zn 

1003.523 

12 

Zn 

1004  598 

12 

Zn 

1006  347 

10 

Zn 

1009.049 

12 

Zn 

1009  648 

10 

Zn 

1016.017 

10 

Zn 

1017  431 

12 

Zn 

1018  107 

10 

Zn 

1018  456 

10 

Zn 

1023.423 

10 

('onftguj'atjt'n 


|  1042.980 
1046  867 
1079  655 
1088  71 1 
II 17  393 

1138  175 
I  U2.865 
1146  190 
1 146  465 
1147.006 

1148  062 
1152.957 
1163.315 
1173.854 
I  1 176.846 

1178.929 
1181  539 
1183.824 
1187.404 
1195.019 

1195  366 
1 196.003 
1197.098 
1199.415 
1 199.748 


He  U  Be  8  C  N  O  V  Ne  N«  Mg  A!  Si  P  S  Cl  Ar  K  Ca  Sc  V  Cr  Mn  Fe  Co 


14!  Cu  Zn  G*  Ge  As  Se  Bi  Kr 


Zn 


602 


, ^  ..  - - - 


Zn 


Zn  1 


ZINC  I  (Zn0+),  Z  =  30 

Ground  State  ls22s22p65s23p63d‘°4s2  ‘So  (30  electrons) 
Ionization  Potential  75  768. '0  cm  9.394  eV 


Element 

Wiviienyh 

Intensity 

MuKiplet 

Configuration 

Term 

J  -  J 

References 

Zn  I 

1 362.541 

60 

4i7  -  4s9p 

ig.sp- 

0  1 

Jl.ClK 

Zn  I 

1379.337 

4sJ  -  4s  8p 

■S  -  »P" 

0-1 

Jl 

Zn  I 

1404.119 

20 

4ss  -  4s7p 

■S  -  >P° 

0-  1 

J1.C18 

Zn  I 

1408.808 

4s*  -  4s7p 

>S  -  9f° 

0  1 

Jl 

Zn  I 

1457.572 

20 

4 

4s*  -  4s  6j> 

'S-‘P° 

0-1 

Jl,Cl8 

Zn  I 

1468.845 

3 

4s*  -  4s  6p 

■s  - 

0  I 

Jl,Cl8 

Zn  I 

1589.561 

30 

3 

4sl  -  4s  5p 

*S  -  >P” 

0-1 

J1.C18 

Zn  I 

1632.001 

10 

2 

4s*  -  4s  5p 

>S-»P” 

0-1 

J1.C18 

603 


Zn  II 


Zn  II 


ZINC  II  <Zn1+),  Z  =  30 

Ground  Slate  i  s,2s*2pe3s,3p*3du,4s  *Si,i  (29  electrons) 
Ionization  Potential  '.44  892.6  cm'1;  17.964  eV 


Element 

Wivelenjlh 

Iriteo*ity 

Multiple. 

Cofifiguratioc 

Term 

i  -  J 

References 

Zn  n 

732  605 

i 

3dla4s  -  3d’a9p 

g2s-2p* 

94-34 

Ms 

Zn  II 

742.720 

3 

3Ul44s-3d»4s(,D)4p 

g*S  -  2D° 

44-94 

Cl? 

Zn  It 

747.358 

5 

3dla4s  -  3d*4s('D)4p 

fi2S - 2P° 

44  -  44 

Cl9 

Zn  I! 

767.050 

5 

3d'*4i  -  3d94sl'D)4p 

*SS-2P‘ 

44-94 

09 

Zn  II 

778.112 

« 

4s  -  7p 

»!S - 2P° 

44-44 

CI9 

Zn  II 

779.163 

10 

4s  -7p 

«*S-*P* 

44  -  9, 

CI9 

Zn  II 

833 .600 

Id 

4s  6p 

?’S - 2P” 

9.  -44 

Ci° 

Zn  II 

834.11 

6 

4s  -  6p 

eJs .  «P“  ? 

9.  -  9i 

SI8.K  t 

Zn  II 

876.84 

4 

3dl94s  -  3d,4i(1D)4p 

g2S  -  3D“  ? 

9.-9, 

S18.K8 

Zn  II 

881.060 

15 

3d'°4s  -  3d*4s<3D)4p 

g2  S - 2P° 

CI9 

Zn  II 

888.670 

6 

3dl04s  -  3d*4s(3D)4p 

?2S-4D° 

9.  -  9. 

CI9 

Zn  II 

892.914 

10 

3d,l;4s  -  3d*4s(’I))4p 

j2S  -  4D° 

9.-9. 

Cl9 

Zn  II 

923  969 

0 

3d’°4s  -  3ii*4s(sP)4p 

g2 S  -  V 

9.-9. 

Cl9 

Zn  I! 

938.719 

1 

3d'Ms  3d*4s(5D)1p 

x2s  -  <P° 

9.  -  44 

CI9 

Zn  ki 

949  455 

10 

3dl94s  -  3.j’4s(:,D)4p 

g*S  -  4P° 

9.  -44 

CI9 

Zn  II 

984.139 

10 

2 

4s  •  5p 

j2S  -  2P° 

9.  -  9. 

CI9 

Zn  II 

986.516 

8 

2 

4s -5p 

g*S  -  2P° 

9.  -  9. 

CI9 

Zn  II 

1115.657 

8h 

4p  -  9d 

ip-  .  rD 

'k  -44 

Cl9 

Zn  II 

1126  611 

2h 

4o  -  9d 

*P  .  SD 

44-44 

Cl  9 

Zn  II 

1128  300 

2h 

3d,4i(’D)4p-3d»4s(5D)6s 

4P‘  . 

44  -  '.4 

Cl9 

Zn  II 

1141.955 

5b 

4p  8d 

2P '  -  JD 

9.-9. 

CI9 

Zn  II 

1142.904 

2h 

3dJ4s(3I))4p  -  3d94s(3D)6s 

4P°  sD 

9.-9. 

CI9 

Zn  II 

1  153.398 

5 

4p  -  8d 

2P'  -  2D 

9.-9. 

C 19 

Zn  II 

1171.943 

5 

3d94s(3D)4p  -  3d94s(3I3)6s 

<F  4D 

9.-9. 

C19 

Zn  II 

1184.528 

8  -A 

3d“4s4p  -  3d54s(3D)6s 

*F°  4D 

9,-74 

MS 

Zn  II 

1184.858 

40 

4p-7d 

2P°  -  2D 

9.-94 

C'9 

Zn  II 

1185.610 

1  -A 

3d,4s(3D,)4p  -  3d*4s(3D)6s 

4F°  -  4I) 

9.-9. 

Cl? 

Zn  I! 

1193  231 

60 

Cl9 

Zn  II 

1197  149 

40 

4p  -  7d 

2PC  -  2D 

94-94 

CI9 

Zn  II 

1211.841 

25 

4p  -  8s 

2P° - 2S 

94  ■  '4 

09 

Zn  II 

1228.261 

0  -h 

3d*4s(3I))4p  -  3d94s(3I))6s 

4D°  -  "D 

92-9, 

CI9 

Zn  II 

1240.625 

3  -A 

3d94sl3D)4p  -  3d94s(3D)6s 

41)’  -  4D 

94-94 

Cl9 

Zn  II 

1241.874 

0  -A 

3d94s(3D)4p  ?d94s(’D)6s 

2FC  -  4I) 

9,-94 

09 

Zn  II 

1244.848 

2  A 

3d94s(3D)4p  3d94s(3D)6s 

4D° -  4D 

74-74 

09 

Zn  II 

1258.581 

0  -A 

3d94sCDi4p-3d94s(3I))^ 

‘I>°  -  4I) 

9.-9, 

Cl  9 

Zn  II 

1263  412 

40 

4p  -  6d 

2P‘-2D 

'4-94 

09 

Zr.  II 

1277  306 

60 

4p  -  6d 

»p-  2D 

94-9, 

09 

Zn  II 

1277.523 

40 

4p  -  6d 

3P°  -  2D 

94-94 

09 

Zn  II 

1292.00 

3 

4p  -  7s 

»P° - 2S  ? 

V,  -  '4 

Sl8,K8 

Zn  H 

1306  741 

5 

4p  -7s 

2P  -  2S 

94 -’4 

09 

Zn  II 

1309.521 

1  -A 

3d94s(3D)4p  -  3d94s(3D)6s 

2D° - 4D 

94-74 

09 

Zn  II 

1355.332 

25 

3d94ss  -  3d,0?p 

•D  2P” 

9,-94 

MS 

Zn  II 

1366.682 

601) 

3d94ss-  3d'°7f 

2D  -  2F 1 

9,-74 

Ci: 

Zn  II 

1390.372 

40 

3d94ss-3d94s('l))4p 

•■D  -  2D 

9,-94 

09 

Zn  II 

1407  189 

2 

3d94s2-3d'°9p 

-  2P' 

94-94 

MS 

Zn  II? 

1407.259 

7 

Ms 

Zn  II 

1410  443 

100 

3U94s3  -  3dl08p 

2D  -  2P 

94-94 

MS 

Zn  11 

1419.416 

3 

3d’4s3  -  3d'3  7f 

21>  2F! 

94-9, 

09 

Zn  It 

1419.982 

200 

3d94s3  3d94s4p 

3I)  -  *F 

9,-94 

M5 

Zn  II 

1430.285 

15 

3ds4s3  •  3d'°6f 

*D  2F 

94-9. 

MS 

Zn  II 

1430.992 

150 

3d*4s2 - 3d'°6f 

JD  .  ty 

94-94 

MS 

Zn  II 

1439.091 

500 

4p-5d 

2p«  .  2f) 

44  -94 

M5 

Zn  II 

1442.962 

5  -A 

3d94s4p  - 

4r  - 12 

94  -74 

09 

Zn  II 

1445.042 

700 

3d94s2-3d»4s4p 

2D  -  2D° 

94.  94 

MS 

Zn  II 

1450.234 

5  -A 

3G!$*4s4p  • 

4P -  17 

94-94 

09 

Zn  II 

1450.778 

700 

3df4s3- 3d94s4p 

2D  .  2D” 

94  94 

M5 

Zn  II 

1456  907 

500 

4p  •  5d 

2pc .  2n 

94-94 

M5 

Zn  II 

1457.422 

100 

4p  -  5d 

2P°  -  2D 

94-9, 

M5 

Zn  II 

1458.455 

20  -A 

3d94s4p  - 

4P'-10 

94  ’4 

09 

Zn  II 

1460.616 

12  A 

3ii*4s4p 

*P° .  9 

94-94 

09 

604 


Zn  II 


Zn  IJ 


Element 

Wavelength 

intensity  j 

MuiUpicl 

Configuration 

Term 

DPI 

References 

Zn  I! 

- . J 

1462.743 

150 

3d’4s» - 3d’4s4p 

»D-’F 

%  % 

Ms 

Z.n  11 

1466  697 

15 

3d*4s’  ■  3dlc8p 

•D-’P* 

%  % 

Ms 

Zn  I! 

1467.867 

4  A 

3d94s4p  - 

4F  -8 

Ms 

Zn  11 

1470.222 

2  -A 

3d’4s4p - 

4F-  14 

*-36 

C19 

Z.n  II 

1 471 .862 

50  -A 

3d*4s4p  -  3d’4s(3D)4d 

4F  -  7 

th--% 

Ms 

Zn  II 

i'1'  016 

400 

3d’4s’ - 3d*4s4p 

»D-»r 

MS 

Zn  II 

147.  .938 

5  -A 

3d’4>,4p  - 

4F  - 16 

%  * 

Cl9 

Z.n  II 

M7X.2I6 

300 

3d*4s*  -  3d*  4s4p 

’D-’r 

%-% 

MS 

Z.n  II 

1482.139 

80  A 

3d’4s4p  -  3d’4s(3D)4d 

4P’  -6 

%  -*6 

Ms 

Zn  1! 

1486.06') 

700 

SdMs*-  3d’4s4p 

!D  *F* 

36  -76 

MS 

Zn  II 

1488.926 

120 

3d*4s* -  3d,J6f 

«D-’F 

36-36 

Ms 

Z.n  It 

1492  121 

30  -A 

3d’4s4p  - 

4F-  11 

36  36 

Ms 

Zn  II 

1492  369 

2  -A 

3d’4s4p  - 

4F  -  17 

36-36 

C19 

Zn  II 

149?  133 

300 

3d’4s«  -  3d”8p 

»D  «P° 

36  -  36 

Ms 

Zn  II 

1496  90! 

3  -A 

3d*4s4p  - 

4F  -  9 

36-36 

Ms 

Zn  11 

1497.410 

80  -A 

3d’4s4p  - 

4F  -  21 

36-36 

MS 

Zn  II 

1499  052 

20  -A 

3d’4s4p  - 

4F  -  21 

76  96 

MS 

Zn  II 

1499.077 

20  -A 

3d*4s4p - 

4F  -  20 

36-36 

MS 

Zn  IP 

150'S  10“ 

20 

Ms 

Zn  II 

1503.653 

25  -A  1 

3d*4s4p  - 

4F  8 

36-36 

MS 

Zn  il 

1504.034 

5  -A 

^d94s4p - 

*F°- 14 

36  36 

MS 

Z.n  II 

1  508.645 

70  -A 

3d*4s4p  -  3d’4s(3D)4d 

4F  -  4 

36  -36 

Ms 

Z.n  II 

1510  045 

5  -A 

3d*4s4p  - 

4F  12 

36  -  76 

MS 

Zn  11 

1510  363 

150 

3dMs*-3d»4s4p 

*D  -  JI)” 

36-3* 

Ms 

Zn  II 

1511  694 

12  -A 

3d’ 4s  4p  - 

4F”  - 1 2 

36-36 

MS 

Z.n  II? 

1511.718 

15 

MS 

Zn  II 

1513.522 

20  -A 

3d’4s4p  - 

4F  •  14 

36  -  36 

MS 

Z.n  II? 

1514.479 

25 

MS 

Zn  11 

1514.763 

120 

5 

4p  -  6s 

SP '  *S 

36  -  36 

MS 

Z.n  II 

1516  045 

35  -A 

3d’4s4p - 

4F  -  16 

36-36 

C19 

Z.n  II 

1518.631 

3  -A 

3d*4s4p  -  3d’4s(:’D)4d 

4F  6 

36  -36 

MS 

Zn  II 

1 520.022 

2  -A 

3d34s4p-3d»4si3I))4d 

4F  -  5 

36  -  36 

M5 

Zn  II 

1520  527 

50  -A 

3d’4s4p  - 

4F-  13 

36  -  % 

MS 

Zn  II 

1520.998 

15  -A 

3d’4s4p  -  3d’4s(3D)4d 

4P  3 

^  -  TJ 

m5 

Zn  II 

1521.276 

40  -A 

3d’4s4p  - 

‘F  12 

36-76 

MS 

Zn  II 

1  523.241 

2  -A 

3d,4s(5D)4p  3d’4s(3D)4d 

4P°  2 

36-76 

CI9 

Zn  II 

1523.903 

150 

3d’4.a  3d'°7p 

’D  ■  ’P 

36-36 

MS 

Z.n  II 

1526  969 

15  -A 

7o’4s4p- 

4F°  1 1 

36  *6 

Ms 

Zn  II 

1527.002 

20 

C19 

Zn  IP 

1  527.125 

25 

MS 

Zn  II? 

1527  236 

20 

MS 

Z.n  II 

1527.915 

ICO  -A 

3d’4s4p  -  3d’4s(:,D)4d 

4P"  1 

36  % 

MS 

Z.n  II? 

1  528.550 

40 

MS 

Zn  II? 

1528  759 

9 

M5 

Z.n  II 

1530  620 

25  A 

3d’4s4p  - 

4F°-20 

36-36 

MS 

Zn  II 

1531  088 

30  -A 

3d®4s4p 

4F°  -  9 

36-36 

MS 

Z.n  II 

1531.394 

3  -A 

3d*4s4p 

4P  -8 

36-36 

M5 

Zn  II 

1  535  081 

200 

5 

4p  -  6s 

sp  rS 

34-% 

M5 

Zn  II 

1535.823 

30  -A 

3d94s4p 

4F° -  14 

36  -  36 

Ms 

Zn  II 

1  536.726 

20  A 

3d*4s4p  - 

4F"  11 

36-36 

Ms 

Zn  II 

1 538.464 

2  -A 

7dB4s4p  - 

4F-1C  ? 

36-76 

CI9 

Zn  II 

1540.120 

50 

3d’4s3  -  3d*4s4p 

Hi  - »P° 

36  -  36 

Ms 

Zr.  II 

1540.895 

80  -A 

3d’4s4p  - 

4F  -  9 

36  -% 

MS 

Z.n  II 

1541  707 

40  -A 

3d*4s4p  3tl’4s(3D)4d 

4F  •  7 

36  -  36 

M5 

Zn  II 

1  547  037 

50  -A 

3d’4s4p  - 

4F“  13 

36-36 

MS 

Zn  II 

1543.428 

40  A 

3d*4s4p-3d',4s(:,D)4d 

4F°  -  7 

%  -  36 

M5 

Z.n  II? 

1544  922 

50 

Ms 

Zr,  II 

1546  460 

10  -A 

3d»4s4p-3d’4s(5D)4d 

4F  -  4 

36-36 

Ms 

Zn  II? 

1  546  650 

100 

Ms 

Z.n  II? 

1546.991 

25 

C19 

Zr,  Ii? 

1547.800 

20 

MS 

Z.n  !l 

1548.434 

20  -A 

3d*4s4p  ■  3d84s(3D)4d 

4P“  5 

36  36 

MS 

Zn  II 

1  548.957 

3  -A 

3d’4s4p  - 

4F°  -  8 

36  -  36. 

MS 

Zn  II 

1 55?  936 

80 

3d’4sJ-3d'°5f 

*D  -  *F° 

36-76 

M5 

Zn  II? 

1551.05! 

75 

C19 

a&m&aettGktimkM  rtMliStahtittMaiiii 
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Zn  !I 


Zn 


Ficmcnt 

!  Wavelength 

Intent  it  y 

Zn  II" 

1 554  "25 

6 

Zn  1! 

1554.740 

6  -A 

Zn  II’ 

1555  764 

;oo 

Zn  II 

1359.466 

10  -A 

Zn  II 

1559.709 

15b -A 

Zn  II 

1561.778 

i 

<5  A 

Zn  II 

1564.369 

6  A 

Zn  II? 

:  566.736 

10 

Zn  II 

1572  198 

15b  A 

Zn  II? 

1572  991 

40 

Zn  II 

1574.38! 

6  -A 

Zn  II? 

1576.905 

•5 

Zn  II? 

1580  443 

10 

Zn  II 

1583.933 

15  -A 

Zn  II 

1585  368 

100 

Zn  II 

1  1588.754 

3  -A 

Zn  II 

1  1589.777 

1  50 

Zn  II 

|  1590.133 

25  A 

Zn  II 

1  1591.724 

2  A 

Zn  II 

1594  448 

A 

Zn  II 

1595.027 

100  -A 

Zn  II 

,  1595.732 

20  -A 

Zn  tl 

1597  556 

,  15  A 

Zn  II 

i 397.80! 

S  -A 

Zn  I) 

!  1599  !46 

3b -A 

Zn  II 

1603.315 

100  -A 

Zn  II 

1603.508 

3  -A 

Zn  II 

1604.347 

20  A 

Zn  II 

1605  196 

10  -A 

Zn  II? 

1606  082 

60 

Zn  II 

1608.555 

10  -A 

Zn  II? 

1608.819 

70 

Zn  II 

1609.390 

10  A 

Zn  II 

1610.743 

30  -A 

Zn  II? 

1611.501 

5 

Zn  II? 

1611.866 

25 

Zn  II? 

1613.938 

25 

Zn  II 

1614.364 

10  A 

Zn  II? 

1614.432 

8 

Zn  II 

1615.949 

1  A 

Zn  II 

1616.364 

39  -A 

Zn  II 

1617.675 

40  -A 

Zn  I! 

l6l8."iS 

40 

Zn  II 

1619.269 

80  -A 

Zn  II 

1621  352 

40b -A 

Zn  II 

1621.951 

(5  -A 

Zn  II 

1623.479 

40  A 

Zn  II 

1624.020 

30  -A 

Zn  II 

1626.200 

3  -A 

Zn  II 

1630.119 

25  -A 

Zn  II 

1631.364 

20  -A 

Zn  !I 

1631.539 

12  -A 

Zn  11 

1632.390 

15  -A 

Zn  Ii 

1635.180 

20  -A 

Zn  II 

1635  277 

20  -A 

Zn  II 

'638.239 

20  A 

Zn  II 

641 .257 

2b -A 

Zn  II 

645  389 

50  -A 

Zn  II 

647.571 

8  -A 

Zn  II 

647.754 

5  -A 

Zn  II 

650.21 1 

20  -A 

Zn  II 

652  241 

10  -A 

Zn  II 

652  931 

.5  -A 

Zn  II 

655  020 

j0  -A 

Zn  II 

658.245 

60  A 

i  i 


j  Multiple.  | 


_  C'oafifuraboo 

3d*4s4p  -  3d*4s(3D)4d 

3d*4s4p  -  3d’4s(3D)4d 
3d*4s4p  - 

3d*4s(,D)4p  -  3d*4s(sD)4d 
3d*4s4p  -  3d*4s(3I))5s 

3d*4s4p - 


3d»4s4p - 


3d*4s4p  -  3d*4s(5I))4d 
3d*4s3  3d'“7p 

3d»4s4p  -  3dUs(3D)4d 
3d*4s* - 3dl07p 
3d  4s4d  - 

3d*4sf;D)4p  3d*4s(J»)4d 
3a*4s4p  -  3d,4s(’D)4d 

3d* 4s  4p  - 
3d*4s4p  - 

3d*4s4p  3d»4s(3D)4d 
3d’4s4p  3d*4  (3D)6s 
3a*4s4p - 

3d*4s4p  -  3d*4s(3D)4d 
3d*4s4p  - 
3d*4s4p  - 

’d*4s<p  3d*4s(3D)4d 


3d»4s4p - 
3d’4s4p  - 

3ds4s(3D)4p-3d»4s(3Dj4d 


?dv4s4p  - 

3d’4s4p  -  3d“4s(3D)4d 

3d*4s(’Dl4p  - 
3d*4s4p  - 
3dc4s2  -  3d305f 
3d»4s(3D)4p  -  3d,4s(:T»4d 
3d*4s(3D}4p  - 

3d*4s(3D)4p  - 
3d84s4p - 

3d*4s(3D)4p  ■  3di,4s(3D)5s 
3d»4s(3D)4p 
3d*4s(3D)4p  - 

3d»4s(3D)4p  - 
3d»4s(3D)4p  - 
3d*4s(3D)4p  - 
3d*4s(sD)4p  - 
3d*4s4p - 

3d34s(3D)4p  - 
3d*4s(3D)4p  - 
3d*4s(3D)4p-kI«4s(3D)4d 
3d*4s(3D)4p  - 
3d»4s{3D)4p  - 

3d*4s(3D)4p  - 
3d,4sC3D)4p  - 
3d*4s(3D)4p  -  3d34s(3D>4d 
3d*4s(3D)4p  - 
3d*4s(3D)4p-3d»4s(3D)4d 


T 


Tern 

IjT 

4r-6 

36-3. 

4P"  -  3 

34-34 

4F* - 1 1 

%  -3. 

4P°  -  2  ■> 

3.  -3. 

4P°  3D 

3.  -  % 

3F  - 1 7  ? 

3.  3, 

*F“  - 1 6  ■> 

3,  -34 

4F°  4 

34  -54 

3D  3P° 

3.  -  ■A 

4F“  -  6 

3.  34 

3D  *P° 

33  -33 

*F°-20 

34-34 

4P° .  2  > 

■6  -34 

4 

34-34 

4I>‘  -  21 

34  -34 

3F°  -  14 

34-34 

4F°  -  3 

34  -34 

3F°  -  3D  i 

34  -34 

*D”  17  ? 

34-34 

4F°  -  i 

34-74 

*F”  - 1 3 

34  -  34  ! 

2F°  12 

34  -  %  j 

4F°  - 1 

34  -34 

'D“  13 

34-34 

4D“  - 12 

%  -34 

4F°  -  2  ? 

34-34 

4D°  - 15  ? 

34-34 

4F°  -  1  ? 

SF°  17  ? 

%  -  34 

4f>“  -  20 

34  -34 

3D  -  2I 

34-34 

4F°  -  4  7 

34  -  34  ( 

3F°  1 1 

34  -  34  ( 

4D° - 16  7 

34-34  t 

2F° 10 

34-34  C 

4P°  3D 

34-34  C 

3F°  -  9 

34-34  ( 

30°  14 

34  -  34  C 

4D°-9 

4-34  ( 

4D“  - 1 3 

4-34  C 

4D" - 12 

14-34  C 

*F°  -  8 

4-34  C 

3F°-2I  ? 

4-34  C 

4D°  - 1 3  3 

4-34  C 

2F°-I4  7  7 

4-34  C 

4ir-7  ?  7 

4  -  74  C 

’P"-I6  ?  5 

4-34  C 

3P°  - 1 6  7  } 

4-34  C 

40"  - 1 1  3 

4-34  C 

4D°  - 10  ?  4 

4-34  C 

*F°  -  6  9 

4-34  C 

4D°  -  9  31 

34  C 

4ir  -  6  7, 

34  C 

Reference* 

M3 

M3 

M3 

M3 

cm 

Cl9 

M3 

Cl9 

Cl9 

M3 

Cl9 

Cl9 

Cl9 

M5 

M3 

M5 

M' 

M; 

Cl9 

M3 

M5 

M3 

M5 

M5 

Cl9 


M5 

M5 

MS 

M3 

M5 

M3 

Cf  9 


606 


NNNNN  NNNNN  NNNNN  NSN  N  N  NNSNN  N  N  N  N  N  N  S  N  N  N  NNNNN  NNNNN  NNNNN  NSNSS  NNNNN 


7 a  II 


2d  II 


Zn  II 


Zn  II 


Elcnwn; 

Wavelength 

1  (eternity 

j  Multiple! 

7.n  II? 

1796.701 

15 

-===: 

i 

Zn  II 

1797,643 

100  -A 

1 

Zn  II' 

1808.915 

10 

i 

Zn  II 

1811.008 

80  -A 

Zn  II 

1811.105 

15  -A 

I 

Zn  II 

1813.170 

1  -A 

: 

Zn  11/ 

I  &io.4oC 

80 

| 

Zn  II 

1831.376 

80  -A 

Zn  II 

1833.481 

40 

Zn  II 

1833.573 

50  -A 

Zn  II 

1834.268 

40  -A 

Zn  II 

1836.007 

70  -A 

Zn  II 

1836.654 

75 

Zn  11 

1847  562 

75  -A 

Zn  II 

1850  140 

10  -A 

Zn  II 

1857.274 

5  -A 

Zn  II? 

1864.117 

100 

Zn  II? 

1866  077 

100 

Zn  II 

1  1866.366 

10  A 

Zn  II 

j  1867.994 

40  -A 

Zn  II? 

!  1872. 125 

100 

I 

Zn  II 

|  1894.259 

'  7*  -A 

Zn  II 

I  18%  056 

2  A 

Zn  II 

!  1901.523 

60  -A 

Zn  II 

j  1914.806 

60  -A 

1 

Zn  II 

1  1918.962 

50 

Zn  II 

j  1920.271 

70  -A  ! 

Zn  II 

I  1929.670 

3  1 

8  j 

Zn  II 

1931.073 

40  -A 

i 

Zn  II 

1940.413 

40  A 

1 

Zn  II 

1945.583 

60  -  A 

1 

Zn  II 

1948.458 

30 

1 

Zn  II 

1951.911 

60  -A 

Zn  II 

1952.999 

80  -A 

Zn  II 

1954.872 

75  -A 

Zn  II 

1964.538 

80  -A 

Zn  II 

1969.404 

100 

Zn  II 

1974.467 

12  -A 

Zn  II 

1977.159 

25  -A 

Zn  II 

1977.494 

5  -A 

Zn  II 

1982.111 

100  A 

1 

Zn  II 

1982  429 

10  A 

Zn  II 

1985.608 

70  -A 

Zn  il 

1986.988 

100  -A 

Zn  II 

1993.367 

50  -A 

Zn  II 

1996.922 

50  A 

Zn  II? 

1998.238 

20 

Zn  II 

1998.977 

25b -A 

- 

-  _i— 

C'uufigurabofi 

Term 

j  -  J 

Reference* 

3d*4s4p  -  3d*4$(,D;5i 

*F*  4D 

%  -Vi 

Ci9 

M5 

3d* 4s 4p  3d*4s(4D)5s 
2d*4s4p  -  3d*4s(3D)5s 

4F" -  *D 
*F  3D 

Vi  Vi 
Vi  -Vi 

09 

MS 

MS 

3d*4s(3D)4p  -  3d84s<3D)4d 

8D"  -  4  ? 

Vi  *6 

C!9 

3d,4s(3L.)4p  -  3d*4s(lD)5s 
3d84s3  -  3d‘<>4f 

3d*4s4p  -  3d*4s(sD)5s 

*F* -  !D 

3D  -  3F” 

4F  4 D 

i 

Vi  -Vi 
%  -3% 
%  -Vi 

C19 

CI9 

Ms 

MS 

3d*4s*  -  3d106p 

3d*4s4p  -  3d*4s(3D)5s 

3d*4s3  -  3d,06p 
3d«4s4p-3d»4s(3D)5s 
3d*4s(3D)4p  -  3d’4s(3D)Ss 

JD  -  3P° 

4F°  -  4D 
lD  -  3P° 

3F  -  31) 

4F° - <0 

Vi -Vi 
%  -  % 
Vi  Vi 
Vi -Vi 
Vi  -% 

MS 

MS 

MS 

MS 

Cl9 

3d’4s(3D)4p  -  3d84s(3D)5s 

4P  4D 

Vi -Vi 

Cl  9 

MS 

3d’4s4p  -  3d*4s(3D)5s 
3d*4s(3D)4p  -  3d84s(3D)5s 

lD°  -  3D 

4D°  -  3D 

Vi  -V> 
Vi  -Vi 

MS 

MS 

09 

3d*4s4p-3d»4s(3D)5s 
3d84s(3D)4p  -  3d84s(3D)5s 
3d*4s4p  -  3d*4s(3D)5s 
3d’4s(3D)4p  -  3d,4$(3D).5s 

'D”  lD 

4D°  -  3D 

3F°  -  3D 
*F" - 4D 

Vi  -Vi 
Vi  -Vi 
Vi  -  Vi 
Vi -Vi 

Cl9 

MS 

09 

MS 

09 

3d*4s2  -  3d84s4p 

3d*4s4p  -  3d*4s(3D)5s 

3d94s3  -  3d’°4f 

3d*4s(3D)4p  -  3d*4s(3D)5s 
3d*4s(3D)4p  -  3d*4s(3D)5s 

3D  -  3D° 

4D°  -  4D 

3D  -  3F° 

3P° - 3D 

4d°  4n 

Vi  -Vi 
Vi  -  Vi 

Vi  -Vi 

Vi  -Vi 

Vi  -  Vi 

MS 

MS 

MS 

09 

09 

3d*4s(3D)4p  -  3d84s(3D)5s 

3d*4s::  -  3d84s(3D)4p 
3d»4s(3D)4p-3d»4s(3D)5s 
3d*4s4p-3d*4s(3D)5s 
3d*4s(3D)4p  -  3d’4s(3D)5s 

3F°  -  4D 

3n  nr 

3D°  *D 

4D°  -  4D 

4D°  4D 

Vi  -Vi 

Vi  -Vi 

Vi  -  Vi 
%  -  Vi 

Vi  -Vi 

09 

09 

09 

MS 

09 

3d"4s4p  -  3d’4s(3D)5s 

3d*4sJ  •  3d’4s4p 
3d84s(3D)4p-3d84s(3D)5s 
3d84s(3D)4p  -  3d84s(3D)5s 
3d»4s(3D)-'p  3d*4s(3D)5s 

*D°  4D 

3D  3P° 

3F  -  4D 

3P°  -  4D 

3P°  -  4D 

Vi -Vi 

Vi  -Vi 

Vi  -Vi 

Vj  -  Vi 

Vi -Vi 

M5 

M5 

09 

09 

09 

3d84s4p  -  3d84s(3D)5s 
3d84s(3D)4p  -  3d84s(3D)5s 
3d84s(3D)4P  5d84s(3D)5s 

30**»  V-  n;*4s(3D)5s 

3d'  4s  4p  -  3d84s(3D)5s 

4D”  -  4D 

2D'  -  3D  ? 

4D°  -  41) 

4P°  41> 

2D°  -  3D  ? 

Vi  -Vi 

Vi  -  %  i 
Vi -Vi  i 
Vi -Vi  1 
Vi -Vi  1 

MS 

09 

09 

M5 

Ms 

3d84j(3D)4p  -  3d84s(3D)5s 

4D°  -  4D 

Vi -Vi  < 

:«9 

3d84s(3D)4p  -  3d84s(3D)5s 

3D°  4D  ! 

( 

Si  -  Vi  ( 

:i9 

:i9 

608 


Zn  III 


Zn  III 


ZINC  III  (Zn2+),  Z  =  3C 

Ground  State  !s22<i22p63s23p®3d10  ’S0  (28  electrons) 
Ionization  Potential  320  390  cm'1;  39.722  eV 


clement 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

1  -  J 

References 

Zn  III 

183.759 

i 

■  v 

3d“  •  3d*(3l))4l 

g‘S  -  2D° 

0  1 

D4 

Zn  III 

387.740 

i 

3d1*  -  3d*!’D)41 

«‘S  -  ‘P° 

0-1 

D< 

Zn  111 

tga  224 

Q 

3d10  3d*'2DMf 

l  'S  -  3P" 

0- 1 

D4 

Zn  iii 

4I9.S07 

3dlc-3d»i3D)5p 

g'S  -  SD 

0-1 

1)4 

Zn  III 

421  035 

3 

3d'°  -  3d*(*D)5p 

g'S  -  '-P° 

0-1 

1)4 

Zn  III 

425.799 

15 

3d1*  -  3d*(3D)5p 

«'S-3P° 

0-1 

D4 

Zn  III 

467.630 

0 

3d9(-'D)4s  -  3d’4s(4F)4p 

2D-1F'‘ 

3-3 

D< 

Zn  III 

470.211 

1 

3d*(*D)4s  -  3d’4s(4F)4p 

3D  -  *F* 

2-3 

D4 

Zn  ill 

479.743 

1 

3d*(sD)4s  3d*4s(4F)4p 

>D  *F 

2-5 

D4 

Zn  III 

496  423 

1 

3d9(2D)4s-  3de4s(4F)4p 

3D-3F“ 

2-2 

D4 

Zn  III 

499  678 

2 

3d*(ID)4s  -  3d84s(4F)4p 

3D-,D° 

3-2 

1)4 

Z.i  III 

499.915 

2 

3d*(*D)4s  -  3d*4s(4F/4p 

3D  -  3F” 

2-3 

D4 

Zn  III 

500  342 

2 

3d*(1D)4s  ■  3ds4s(4F)4p 

3D  -  3F* 

J  _  1 

D4 

Zn  III 

501.264 

5 

3d*(3D)4s  3d*4s(4F)4p 

3D  -  3D 

3-3 

D4 

Zn  III 

502.632 

5 

3d,(,D)4<>  -  3d*4s(4F)4p 

-’0  3D“ 

2-2 

D4 

Zn  III 

504.227 

i 

3d*(1D)4s  -  3d*4s(‘-F)4p 

3D  -  3D’ 

2-3 

D4 

Zn  III 

506.646 

3 

3d9(3D)4s-3d84s(4F)4p 

-D  -  3D° 

1  -2 

1)4 

Zn  III 

507.202 

5 

3d*(,D)4s  -  3d84s(4F)4p 

30  -  3F” 

3  4 

D4 

Zn  III 

516  837 

8 

3d*(’D)4s  •  3d*4s(5P)4p 

30  3D° 

3-3 

D4 

Zn  III 

519.998 

8 

3d*{1D)4s-3d«4s(’P|4p 

3D  3D° 

2-  1 

D4 

Zn  III 

521.872 

4 

3d*{*D)4s  -  3d’4s(30)4p 

3D  -  ‘F 

3  3 

D4 

Zn  III 

525.109 

5 

3d9(30)4s  -  3d*4s(’l))4p 

3D  -  ,F° 

2  3 

1)4 

Zn  III 

533.517 

10 

3d*(,D)4s  -  3d84s{1D)4p 

3D  3F' 

3-4 

D4 

Zn  III 

533.646 

4 

3d*(’D)4s-3d"4s(30)4p 

3D  •  3F° 

3-3 

D4 

Zn  III 

537.019 

8 

3d*{,D)4s  -  3d*4s(2D)4p 

30  .  3F° 

2-3 

1)4 

Zn  III 

539  072 

2 

3d8(2D)4s  •  3d84s(20)4p 

3D  -  3F 

1  -2 

»4 

Zn  III 

546.802 

0 

3d*{2D)4s-  3d*(1D)4I 

3I)  •  KV 

3-3 

D- 

Zn  III 

549.491 

4 

3d*(3D)4s  -  3d*4s(Il))4p 

■D-3FC 

2-3 

D4 

Zn  III 

555.627 

0 

3d*(3I))4s  •  3d’(2D)4f 

3D  -  3D° 

3-3 

1)4 

Zn  III 

555.979 

0 

3d*{3D)4s  -  3d*(2D)4I 

3D  -  “O' 

3-2 

D4 

Zn  III 

556.763 

6 

3d’(*D)4s  -  3d84s(IF)4p 

3D-  lF° 

3-3 

1)4 

Zn  III 

558  641 

0 

3d*(1D)4i-3d»(*D)4f 

3I)  -  3F° 

2-3 

D4 

Zn  III 

559.239 

6 

3d9(20)4s  -  3d84s(*F)4p 

3D  •  ■D° 

i.  -  2 

D4 

Zn  III 

559.628 

2 

3d’(,D!4s  -  3d3,30)4I 

3D  -  3D° 

2  -  2 

1)4 

Zn  III 

560.513 

8 

3d6(,D)4s  3d»(2l))4f 

30  -  3p- 

2-2 

1)4 

Zn  III 

‘*63.759 

1 

3d’(3D)4s  -  3d*(*D)4( 

’D  T 

2-3 

1)4 

Zn  Hi 

568.099 

25 

3d9(lO)4s  -  3d94s(*F)4P 

3j)  .  3G- 

3-3 

04 

Zn  III 

569  987 

;j 

3d*(2D)4s  -  3d84s(3F)4p 

3D-3ir 

I  - 1 

D4 

Zn  III 

571 .927 

15 

3d9(3D)4s-3d84s(2F)4p 

3D  •  3G° 

2-3 

D4 

Zn  III 

572.151 

10 

3d9{3D)4s  -  3d"4r,(2F)4p 

3D  3D° 

3-3 

D4 

Zn  III 

572.788 

20 

3d9(2D)4s  -  3d:14s(*F)4p 

■O-  ‘D° 

2-2 

D4 

Zn  III 

573.187 

12 

3d8{2D)  4s  -  3d9(3D)4I 

■O  -  JD° 

2-2 

1)4 

Zn  III 

573.338 

8 

3d*(*D)4s  -  3d84s(,F)4p 

3D  .  30" 

2-2 

D4 

Zn  III 

573.695 

8 

3d*l3D)4s  •  3d94st7I*')4p 

3D  3F° 

3-3 

D4 

Zn  III 

574.037 

12 

3d9(2l))‘ls  -  3d84s(2F)4p 

■O  -  >F° 

2-3 

D4 

Zn  III 

574.161 

8 

3d8<2D)4s  3d84s(2I')4p 

3r>  -  3f° 

3-4 

D4 

Zn  III 

577.031 

25 

3d*(2D)4s  •  3d84s(2I04p 

3o .  3p" 

1-2 

1)4 

Zn  III 

577.590 

15 

3d*(2D)4s  •  3d84s(2i  )4p 

3D  .  3p° 

2-3 

D4 

Zn  III 

578.559 

12 

3d'(2I))4s-  3d"4s!2F)4p 

3d  -  3ir 

1  -2 

D4 

Zn  III 

582  m 

10 

3d8{*D)4s  •  3d94:,(yF)4p 

=D-3G° 

3-4 

D4 

Zn  III 

.585.100 

2 

3d*ftD)4s  •  3d84sv4I:)4p 

3D  -  5F° 

3-3 

1)4 

Zn  III 

586  087 

8 

3d8(3D)4s  -  3d*4s(1!')4p 

■D  -  3G° 

2-3 

1)4 

Zn  III 

587  194 

4 

3d’(2't))4s  -  3d84s(4F)4p 

31>  -  5F° 

2-2 

D4 

Zn  ill 

588.048 

10 

3d9(3I))4s  •  3d54s(4F)4p 

3D  5F° 

3-4 

D4 

Zn  III 

589,146 

6 

3d®(3D)4s  •  3d84s(4F)4p 

3D  •  sl-° 

2  3 

1)4 

Zn  III 

591  710 

2 

3d9(2D)4s-3d94s{4F)4p 

3D  -  5F° 

1  -1 

D4 

Zn  III 

592  677 

0 

3d9(2D)4s  -  3d84s(4F')4p 

3D  -  5F° 

1  -2 

04 

Zn  III 

i98.665 

2 

3d8(2D)4s  -  3d94s(4F)4p 

3D  -  8G° 

3-4 

04 

Zn  II! 

6 '30  499 

2 

3d9{2D)4s  -  3d84s(4F)4p 

3D  -  3G” 

2-3 

04 

Zn  III 

604.082 

i 

3d°<2D)4s  -  3d84s(4F)4p 

3D  -  SG° 

1  -2 

04 

609 


tatim  feaiiirtMItii wteiiMi 


Zn  III 


Kler.eni 


Zn  III 
Zn  ri 
Zn  III 
Zn  III 
Zn  III 


-i- 

T 


Wiveleogth 


Zn  III 
Zn  IF. 
Zn  I’.I 
Zn  III 
Zn  III 


b06.164 
607  364 
612. 787 
616.310 
628  6*2 


Zn  III 
Zn  HI 
Zn  III 
Zn  III 
Zn  III 


Zn  III 
Zn  III 
Zn  III 
Zn  III 
Zn  III 


Zn  III 
Zn  III 
Zn  III 
Zn  III 
Zn  III 


Zn  III 
Zn  III 
Zn  III 
Zn  III 
Zn  II J 


Zn  Ill 
Zn  III 
Zn  III 
Zn  III 
Zn  III 


Zn  Ill 

Zn  III 
Zn  HI 
Zn  III 
Zn  III 


Zn  III 
Zn  III 
Zn  III 
Zn  III 
Zn  III 


Zn  Hi 

Zn  III 
Zn  III 
Zn  III 
Zn  III 


Zn  III 
Zn  III 
Zn  ii« 
Zn  III 

Zn  IIS 


7n  III 
Zn  III 
Zn  ill 
Zn  III 
Zn  II! 


631  444 
634.807 

634  979 

635  498 
639.060 


639.597 

639.850 

640  263 

641  821 
642.216 


Zn  III 
Zn  III 
Zn  III 
Zn  III 
Zn  III 


642.702 
643  026 
643.259 
644.700 
645.836 


646.377 
646  802 
647.927 
648.755 
649.318 


651.261 
651 .975 
653  321 
653.575 
654.977 


656.486 

657.372 

658.115 

662.309 

662.776 


673.499 
677.642 
677.971 
683  268 
689.790 


692.619 
692  983 
693.571 
694.970 
598.157 


699.680 

699.904 

702.594 

704.108 

705.979 


706.667 
707.671 
710.603 
71 1 .924 
713.904 


716.052 
716.758 
717  143 
719  765 
722  182 


725.533 

725.694 

726.394 

727.002 

727.332 


I  Meanly 


8 

10 

0 


5 

:o 

i 

6 
20 


20 

i 

6 


8 

12 

0 

30 

15 


4 

2 

I 

12 

6 


10 

0 

I 

0 

0 


6 

6 

0 

20 


2 

60 

60 

0 

I 


2 

0 

10 


0 

I 

0 

1 

0 


0 

0 

0 

0 

0 


Multiple!  | 


Cinfpunnoo 


3d»CE4s 

3d»(*D,ji 

7«l»rO)4s 

3d*CD)4 

ldVD)4.« 


W4s(*F)4p 

3d*4*(*F)4p 

3<T4s(\'-)4p 

3ds4sCF)-<p 

3dTD)5p 


3d*(’D)4s 

3d»CDUs 

3d*(*D)4s 

3d*(’D)4s 

3d*(*D)4s 


-  3j’!,D)5p 

-  3d»i« 

-  3d*(*D)5p 
3d*cn;i5,. 

-  3t!*(sD)5p 


3dVD)4s 
'<P t’PMs  ■ 
3d*  i'4D)4- 
3d*(»r 
3d»C'.  ,. 


3d».'*0)5p 

3d’*(>n:'5P 

M*CDi9s 

^d*(»D)8s 

3d*f*r*>5rj 


3d*(,D)4s 
3d*  CD)  4s 
3d*(sD)4p  ■ 
3d*(,D)4s  • 
3d*(ID14i  - 


3dCD)5p 
3d*(‘l))5p 
3d*(,l)j7d 
3d*(*D)5p 
3d*  CD)  5p 


3d*(*D)4s 
2J*(JD)4s 
3d*(,D)4s 
3d*  CD)  4s 
3<l»CD)4s 


-  3d*CD)5p 
-3d*(*D)'p 
3d*(*D)5p 
■  3d*CD)5p 
3d*CD)5p 


3d*CD)4s 

3d*(*D)4p 

3d’l*D)4p 

3d*CD)4o 

3d*(*D)4p 


3d»(*D)5p 

3d*(’D)7d 

3d‘(*D)8s 

3d’(ID)8s 

3d*(*D)7d 


3d*(*D)4p 
3d*  (3D)  4s 
3d3CD)4s 
3  !*CD)4p 
3d*(,D>4s 


3d»(*D)8s 

3d»CD)5p 

3d’(*D)5p 

3d‘CD)7d 

3d*(*D)5p 


3d ’CD)  4P  3d*CD)8s 
3d1'1  -  3d*(*D)4p 
3d10  -  3d*CD)4p 
3d*CD)4p  -  3d*CD)7d 
3d»CD)4p  -  3d3CD)6ri 


3d’CI))4p 
3d’CD)4p 
3d*CD)4p 
3d®(JD)4p  ■ 
3d’CD)4p  - 


3d*(,D)6d 

3d»CD)7s 

3d’CD)7s 

3d’CD)6d 

3d*CD)6d 


3d’CD)4p 
3d’CD)4p 
3d’CD)4p 
3d*(,D)4p  - 
3d’(!D)4p  - 


3d*(,D)6d 

3d*CD)6d 

3d»(*D)7s 

3d*(*D)6d 

3d*CD)6d 


3d»CD)4p 

3d*CD)4P 

3d»(*D)4P 

3d’CD)4p- 

3d’°- 


3d9(’D)6d 

3d*CO)6d 

3d*(3D)7s 

3d’CD)6d 

3d*(*D)4p 


3d’(*D)4p 
3d*CD)4p 
3d*(*D)4p 
3d’CD)4p  • 
3d»CD)4p 


3d*CD)  7s 
3d»CG)5g 
3d»(»D)6d 
3d*(*D)7s 
3d’(,D)6d 


3d’(*D)4p 
3d*(,D)4p 
3tl*(*D)4p 
3d*(ID)4p  ■ 
3d»CD)4p  - 


3d’CD)6d 

3d’CD)6d 

3d*(’D)7s 

3d’(sD)7s 

3d’CI»6d 


610 


Zn  III 


_  Tet»  TsT, 

I  ^  Ref 

~ T - - 

■ - 

*D“ 

2-; 

s  Jim 

'o  -  *&• 

3! 

1  1)4 

*D  *D‘ 

3-4 

1  1)4 

*D  *D* 

I  - 1 

1)4 

*D  -  >D“ 

2-2 

:  D< 

*D  -  'F* 

2-3 

lu 

*1)  3D‘ 

3  3 

D4 

*D-'D" 

12 

1)4 

*D  -  >D" 

l-l 

D4 

*D  »K* 

3-4 

1)4 

*0  *D* 

2  3 

1)4 

>D  ip 

3-3 

1)4 

*D*  »D 

3  3 

1 

1)4 

*F”  •  'D 

3-2 

1)4 

*D  ■  *p* 

1  0 

1)4 

*D  -  *p* 

2-1 

1)4 

3D  -  *p* 

3  2 

f)4 

Jr  -*d 

0-1 

1)4 

*D  -  *F* 

2  3 

D4 

■D-'D* 

2 . 2 

1)4 

■D-’D" 

2  1 

1)4 

3D  3D' 

1-2 

D4 

3D  -  3P° 

2  2 

1)4 

'D-'F* 

! 

1)4 

•D-  >P” 

1  2-' 

04 

>D 

j  2-2 

04 

3f°  -  ■<; 

3-4 

1)4 

3F“  -  3D 

3-2 

D4 

3F°  3D 

3-3 

D4 

3F  - 

4-5 

1)4 

3F°-3D 

4  3 

1 

|  D4 

■D  3D° 

2-3 

1)4 

'D  -  3D° 

2-2  J 

D4 

•F"  3F 

3-2 

1)4 

■D  3F° 

2-3 

1)4 

3D"  3D 

2-2 

1)4 

*'S  -  >p° 

0-1 

D4 

glS  -  3D° 

0-1 

Di 

>D”  -  >F 

2-3 

1)4 

3P°  3D 

2-3 

1)4 

3P”  -  3S 

2  1 

D4 

3P  Jj) 

2-2 

E)4 

3P»  sp 

2-3 

D4 

3P°  -  3P 

1  0 

1)4 

3F”-'F 

7-3 

D4 

3F°  - 

2-3  ! 

1)4 

3P"  -  3D 

1-2  1 

1)4 

3F°  3D 

2  1  ] 

!)4 

3F'  -  Hi 

3-4  ] 

1)4 

3FC  -  3F 

4  4  1 

)4 

3 1'  ”  -  3D 

4-3  l 

>4 

3F“  Ki 

4-5  I 

3F°  -  3D 

4-3  I 

)4 

3F° - 3D 

2-2  I 

>4 

tf'S-’P0 

o-i  r: 

)4 

3D°  'D 

2-2  E 

M 

3F° - 3F 

4-4  E 

>4 

■F" -  3G 

3-3  I E 

M 

’F*- 'D 

3-2  If 

>4 

3D° - 3F 

3-3  D 

•4 

’D"  -  3F 

2-2  p 

4 

1 

2-3  D 

4 

3D  -  3I)  j 

1-2  D 

4 

4 

3D”-*D 

1-3  I) 

'D'-sg  j 

!  -  3  D 

4 

Zn  HI 


Zn  III 


Hie  meal 

»= 

u 

< 

ft 

K 

l 

lot  easily  1 

Multiple!  j 

Coafiguri.Uaa 

Term 

Zn  III 

728.252 

0 

3d*(,D)4p  -  3d!'(3D)7s 

3D°  3D 

Zn  III 

728  646 

0 

3d*(*D)4p  -  3d*(3D)7s 

■r-3D 

Zn  III 

728  92 i 

I 

3d»(3D)4p  -  3d*(3D)6d 

3D°  -  ‘P 

Zn  III 

750.064 

1 

3d,(,D)4p  -3d*'JD)75 

H>°  -  ‘D 

/.n  III 

72C.3IO 

l 

3d»!sD)4p  -  3d*(3I))7s 

3P°  ■  3D 

Zn  III 

730.946 

0 

3d*(3D)4p  3d*(’D)7s 

3D  -  31> 

Zn  III 

731.197 

0 

3d9(3D>4p-  3d*(*D)6d 

MT  -  *P 

Zn  III 

734.185 

0 

3d’(*D)4p  -  3d*(*D)7s 

•F"  -  3D 

Zn  III 

734.828 

1 

3d*(3D)4p  3d»(*l))7s 

•F*  -3D 

l'n  Ill 

742.964 

1 

1 

3d*(3D)4p  -  3d*(*D)7s 

ip* . 

Zn  III 

794.474 

0 

3d*(=r»4p  -  3dVl»6s 

3F  11) 

Zn  III 

800.422 

3 

3d*(3D)4p  -  3d9(3D)5d 

3P  -  D 

Zn  III 

804.077 

3d*(,D)4p  3d*(*D)5d 

3p»  .  3f) 

Zn  III 

805.351 

0 

3d*(JD)4p  -  3d*(*D)5d 

3p"  .  Ip 

Zn  III 

806.108 

5 

3d*(-D)4p  -  3d*(*D)5d 

3P  -  3P 

Zn  III 

808.606 

3 

3d9(3D)4p-  3d*(3D)6s 

3i’J  - '!) 

Zn  III 

813.485 

3 

3d*(3l))4p  -  3d*(2D)6s 

3p.  3!) 

Zn  III 

814  120 

1 

3d»(,D)4p  -  3d»(»I))5d 

3F  -  3F 

Zn  III 

816  670 

1 

3d*(3D)4p  3d*(JD)5d 

3p"  -  3fj 

Zn  III 

818.682 

0 

3d’(JD)4p  -  3d9(JD)5d 

3PJ3Ci 

Zn  III 

820.661 

0 

3d*(’D)4p  -  3d*(2I))5d 

3p  .  3p 

Zn  III 

870.735 

0 

3d*(*D ) 4p  -  3d*(2I))5d 

3F  •  3F 

Zn  III 

!  821.070 

1  1 

1 

3d»(JD)4p-3d»taD)5d 

31  3F 

Zn  III 

i  822.498 

0 

| 

3d9(3D)4p  -  3d*(3D)5d 

3F“  -  3I> 

Zn  ill 

824.711 

C 

3d9(2D)4p  -  3d9(3D)5d 

’F*-V. 

Zn  II! 

j  825.955 

i  2 

l 

i 

3d9(10)4p  3d*(*l))6s 

•'F°  3!) 

Zn  III 

826  909 

0 

3d*(3D)4p  -  3d9(JD)6s 

3P  31) 

Zr,  III 

829.866 

0 

l 

3d9(3D)4p  -  3d9(5D)5d 

3F°  3G 

Zn  III 

830.901 

0 

1 

3d*(3D)4p  -  3d*(*D)6s 

3f  3n 

Zn  III 

831.380 

0 

3d9(3I))4p  -  3d*(3D)5d 

3if  ■<; 

Zn  III 

832.42.6 

0 

1 

3d9(3l))4p  -  )d9(3I))5d 

3n 

Zn  III 

832.868 

0 

3d9(3D)4p  -  3d*(3I))5d 

3I)'  3F 

Zn  III 

833.600 

lb 

3d9!3D;4p-  3d*(lD).Sd 

3 1  3F 

Zn  III 

8»7.054 

0 

i 

3d9l3D)4p-3d9r3D|6s 

3F  3n 

Zn  III 

837  613 

0 

3d*(2I))4p  3d9(3D)5d 

3I>  -Hi 

Zn  III 

838  313 

0 

1 

3d*i3D)4p  3d'(3D)5d 

'I  'F 

Zn  III 

838  658 

0 

1 

| 

3d9(3I))4p-3d9<3D»6s 

3n  ■» 

Zn  III 

!  841.664 

0 

3d9(3D)4p  -  3d9(3D)5d 

•F-  K» 

Zn  III 

1  845.238 

0 

3d9(2Dj4p-3d9(3D)6s 

3F  31> 

Zn  III 

j  847.525 

1  0 

:>d9(3l))4p  -  3d’’(1I)|5u 

3D"  3F 

Zn  III 

847.879 

0 

3-i*(3l»4p  3J9(3I))5d 

>1)  3F 

Zn  III 

840. 117 

0 

3d5(3D)4p  -  3d9(3D)6s 

'1  'D 

Zn  III 

849.386 

0 

! 

3d*(3I))4p-  3d9(3I))5d 

3I)  -  31) 

Zn  in 

851.539 

0 

3d9(3P)4p  -  3d*(*I))5d 

■P  -  if) 

Zn  III 

852.306 

0 

3d9(2D)4p  3d*(3D)5d 

31)  -  3I) 

Zn  III 

852  707 

0 

3d“(3D)4n  3d*(2I))5d 

3I)“  3I) 

Zr.  Ill 

853.220 

0 

3d8(3D)4p  3d9(2D)5d 

31)  -  3F 

Zn  III 

858.152 

0 

3d9(3D)4p  3d9i2l))5d 

'F  3{; 

Zn  III 

859.7.50 

0 

3d*(5I))40-  3d9(3D)5d 

•I)  -  'P 

Zn  III 

859.895 

0 

3d9(3M4p  3d9(3I))6s 

=13  31) 

Zn  II! 

860.062 

0 

3d»(3D>4p  3d»(2I))5d 

•1  °-3l) 

Zn  III 

860.286 

0 

3  !9(3D)  4p  -  3d9(3I))6s 

3!)°  1|J 

Zn  III 

860.808 

0 

3d’(3D)4p  3d9(3!))6s 

>P°  *1) 

Zn  III 

861  667 

0 

3d9(3I))4p  -  3d9(3l))6s 

3I)  -  3I) 

Zn  III 

863  850 

1 

3d9(3D)4p  -  3ds(3I))6s 

3D  -  3I) 

Zn  III 

870.890 

3 

3d5‘(3I>)4p  -  )d9(3i))6s 

1 F”  -  3I) 

Zn  III 

872.633 

0 

3d9(30)4p-  3d9(3D)5d 

•D”-3D 

Zn  III 

873.207 

0 

3d9(3D)4p  -  3d9(2D)5d 

■i)°  -  3F 

Zn  III 

874  542 

0 

3d9(3D)4p  -  3df(*I3)5d 

'I'°-3P 

Zn  III 

879.880 

0 

3d9(3D)4p  -  3d3(2I))5d 

'Pr-\S 

Zn  III 

881.565 

0 

3d9(2L))4p  -  3d9(2D)6s 

•P”-3D 

Zn  III 

1124.021 

2 

3ds4s3  -  3d94sf‘F)4f 

3F  ■  3F° 

Zn  III 

1137  030 

3 

3d*4s*  3d*4s(4F)4p 

3  V  3F" 

Zn  III 

1146  105 

50 

3d"4s2-3d64s(«p)4p 

3F  -  3D“ 

Zn  'll 

1155.497 

60 

3d94s3  -  3dt4s(,l  )4p 

3F  ■  3F° 

J  J 

References 

1  - 1 

134 

1  -  1 

1)4 

1  -  1 

D4 

2-2 

D4 

2-2 

1)4 

2-3 

174 

2-1 

D-i 

3-2 

1)4 

3-3 

124 

1-2 

1)4 

2-2 

1)4 

1-2 

1)4 

2-  3 

1)4 

1  I 

1)4 

2-2 

!)4 

1-2 

1)4 

2-3 

1)4 

2-2 

1)4 

1  -2 

Da 

2-3 

1)4 

I  -2 

1)4 

3-4 

1)4 

3  3 

1)4 

3  3 

1)4 

!  3  4 

1)4 

2-  1 

1)4 

1  -2 

1)4 

4-5 

1)4 

3-2 

1)4 

3-4 

1)4 

3  -  3 

1)4 

2-2 

1)4 

2-3 

1)4 

4-3 

1)4 

2-3 

1)4 

3-3 

1)4 

3-2 

1)4 

3  4 

1)4 

2-  7 

D4 

3  4 

1)4 

3-  3 

1)4 

3-2 

1)4 

3-3 

1)4 

1  2 

1)1 

1  1 

1)4 

2-2 

1)4 

2-3 

1)4 

3-4 

1)4 

2  1 

134 

3-3 

1)4 

3-3 

1)4 

1  -  2 

1)4 

1-2 

1)4 

1  -  1 

1)4 

2-2 

D4 

3-3 

1)4 

2-2 

1)4 

2  3 

1)4 

1  2 

1)4 

1  1 

1)4 

1-2. 

1)4 

4  -  > 

1)4 

3-2 

1)4 

4-3 

1)4 

3-3 

D4 

H  He  I.i  Be  H  C  N  O  F  Nt  Na  Mg  Ai  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  He  Co  Ni  Cu  Zn  (ia  Cie  As  Sc  Br  Kr 

61 1 


Zn  Ill 


Zn  III 


F.kmcot 

Wivcleotlh 

Intense 

Zn  III 

1157 .189 

40 

7n  III 

'.166.790 

25 

Zo  III 

1167.764 

30 

Zn  III 

1170. 149 

50 

Zn  III 

1177.651 

50 

Zo  III 

1 178.834 

25 

Zn  II! 

1191.597 

10 

Zo  III 

1 191 .864 

40 

Zo  III 

1197.973 

20 

Zn  m 

1  198.322 

15 

Zn  III 

1200  635 

60 

Zn  III 

1 200.854 

50 

Zn  III 

1202.152 

30 

Zn  III 

1203.270 

50 

Zn  III 

1204.310 

60 

Zn  III 

1207.737 

10 

Zn  III 

1212.255 

40 

Zn  III 

1217.494 

3 

Zn  III 

1222.266 

8 

Zn  III 

1230  451 

25 

Zn  III 

1230  949 

1 

Zn  III 

1233.948 

50 

Zn  III 

1239.355 

3 

Zn  III 

1 240.750 

50 

Zo  III 

1242  411 

50 

Zn  III 

1243.833 

20 

Zn  III 

1247.355 

5 

Zn  III 

1250.336 

30 

Zo  ill 

1251  021 

40 

Zn  III 

1 252.S73 

3 

Zn  III 

1253  201 

10 

Zn  III 

1253.345 

60 

Zn  III 

1254.316 

25 

Zn  III 

1259.912 

20 

Zn  III 

1262.541 

50 

Zn  III 

1265  370 

60 

Zn  III 

1 268.077 

50 

Zn  III 

1268.423 

50 

Zn  III 

1268.792 

10 

7n  III 

1270.573 

50 

Zn  III 

1  271 .291 

8 

Zn  III 

1 272.037 

50 

Zn  III 

1274.383 

60 

Zn  III 

1276.219 

60 

Zn  III 

1279(121 

50 

Zn  III 

1281.508 

40 

Zn  III 

1283.941 

50 

Zn  III 

1285.752 

40 

Zn  III 

1788.767 

40 

Zn  III 

1289.935 

50 

Zn  III 

1290  051 

50 

Zn  III 

1 290.789 

5 

Zn  III 

1292.231 

50 

Zn  III 

1295  318 

50 

Zn  III 

1295.465 

10 

Zn  III 

1298.539 

50 

Zn  II! 

1298.689 

50 

Zn  III 

1301.37! 

40 

Zn  III 

1301  687 

50 

Zn  lit 

1303.551 

50 

Zn  III 

1304.769 

50 

Zn  III 

! 306  322 

50 

Zn  III 

1307  384 

60 

Zn  III 

1308.450 

5 

Zn  III 

1308.569 

60 

Cooficunlion 


2d»4i*-)d*4s(*r)4p 
3d«(2D)4p  -  3d»4s3 
3d*(;D)4p  -  3d*4s2 
3d*4s2  -  3d*4s(4F)4p 
3d'4s»-3d»4s(*F)4p 

3d* 4s1  -  3d*4s(4r)4p 
3d*4s,-3d*45(4F)4p 
3d* 4s’  3d*4s(4F)4p 
3d*(3D)4p  -  3d*(’D)4d 
3d*(2D)4d  -  3d*(,D)7f 

3d*4s*  -  3d*4s(4F)4p 
3d*(,D)4p  •  3d*(,D)4d 
3d*(’D)4d  -  3d*(*D)7f 
3d*(2D)4p  -  3d*(*D)4d 
3d*(’D)4p  -  3d'"(,D)4d 

3d*(iD>4p  -  3d»(2D)4d 
3d“4s* - 3d*4s(4F)4p 
3d,(’D)4p  -  3d*(2D)4d 
3d*4s2  -  3d*(2D)7f 
3d*(,D)4p  -  3d*(*D)4d 

3d*4s2  -  3d*4s(2P)4p 
3d*(»D)4p  -  3d*(*D)4d 
3d*(2D)4p  -  3d*(-'D)4d 
3d*(,D)4p  -  3dt(,D)4d 
3d*(1D)4r  -  3d»(*D)4d 

3d*(*I))4p  -  3d‘4s'i 
3d’(*D) 4r>  -  3d*(2D)4d 
3d*(2D)4p  -  3d*(sD)5s 
3d’(113)4p  -  3d*(,D)4d 
3d*(2D)4p  -  3d*(2D)4d 


3d’(’D)4p 

3d*(20)4p 

3d’(2D)4p 

3d*4s2 

3d*(2D)4p 

3d’(2D)4p 
3d*(2D)4p 
3d*(,I))4p 
3d* 4s3 
3d1'(2I))4p 

3d’(3D)4p 

3d*(3L»4p 

3d»(2D)4p 

3d*(3D!4p 

3d'(2D)4p 

3d*(3D)4p 

3d»(2D)4p 

3d*(2D)4p 

3d’\3D)4p 

3ds(20)4p 

3d8(20)4p 

3d»(5D)4p 

3d8(2D)4p 

3d’(20)4p 

3d,(,I))4p 

3d»l3l>)4p 

3d2(’0)4p 

3dr{"D)4p 

3dVD)4p 

3d4(2D)4p 

3d»CO)4p 

3d’(20)4p 

3d*(2D)4p 

3d’(20)4p 

3d’(2I))4p 


3d*(3D)5s 

3d*(3D)4d 

3d*4si 

3d’4s(2D)4p 

3d*(2D)4d 

3d*(3I))4d 

3d»(lO)4d 

3d*(*D)4d 

3d*4s(3P)4p 

3d»(20)4d 

3d’(20)4d 

;d*(3D)4d 

3d;(2I))4d 

3d*(2I»4d 

3d"(3D)4d 

3d9(aI))4d 

3d9(2D)4d 

3d9(2D)5s 

3d»(3D)5s 

3d9(20)4d 

3d,(2D)4d 

3d»(2I))5s 

3d‘(2D)4d 

3d*(2D)4d 

3d»(’0)5s 

3d*(2L>)5s 

3d9(20)4d 

3d’(2D)4U 

3d»(2D)4d 

3d*(2I))4d 

3d9(2D)4d 
3d*  4s2 
3d9(20)4d 
3d»(2D)4d 
7d»(2D)4d 


Tern* 

Rcfrrri 

2p  .  2p* 

2-2 

04 

3D’  -  *S 

1  d 

D‘ 

>P* -  -S 

1-0 

2F  -  2D* 

3-2 

04 

2F  -  3F‘ 

4-4 

D4 

2F  2DC 

3-3 

D4 

2F-2D 

2-2 

D4 

■D-  *F” 

2-3 

D4 

3P'  -  2F 

2-2 

D4 

‘G  -  3H*  ? 

1 

CI8.K8 

2F  -  3D 

2-3 

D4 

.  ip 

2-3 

D4 

Ki  -  HT  ? 

3-3 

C18.K8 

3D°  -  >S 

1  -0 

D4 

'P  'S 

1  -0 

D4 

3P”  -  >0 

2-2 

D4 

3F  3F“ 

3-4 

D4 

3P  3I) 

2-1 

D4 

■G  -  xr 

4-3 

D4 

3p°  .  3  p 

12 

D4 

3P  3I) 

4-3 

D4 

3P  'P 

2-1 

D4 

2F  3F 

3-2 

D4 

3P°  'O 

1-2 

D4 

3F°  - '  F 

3-3 

1)4 

3F‘  ’G 

3-4 

04 

3p  .  3p  *> 

2-3 

D4 

3P  -  »D 

2-2 

D4 

3P°  -  »D 

1  1 

04 

3p°  .  ip 

4  3 

04 

’P° .  3D  9 

2-1 

1)4 

2p°.3|)  ? 

2-3 

D4 

3p-.it: 

*«  -4 

1)4 

3F-'F 

4-3 

D4 

3p° . 3p 

2-2 

04 

3p° . 2p 

2-  1 

04 

•>F"  -  3p" 

2-2 

1)4 

3pC  1 P 

1  I 

04 

3F  3I) 

3-3 

1)4 

3F°  -  *G 

3-4 

Oi 

’F'-'F 

2-3 

1)4 

3P“  3n 

0  1 

04 

3P  -3D 

1-2 

r>4 

3p° . 3p 

1  -0 

04 

3F“  -  ■!) 

2-2 

1>4 

3F°  - '(. 

4-4 

D4 

3F°  .  3D 

3-2 

D4 

3P"-'0 

1  -2 

1)4 

3P°-3I) 

1  1 

04 

4T’« 

■ »  • 

2  1 

D4 

3p° . ip 

0-1 

04 

3P°-3D 

2-2 

04 

3F’ - 3F 

3-3 

04 

31°  -  3G 

2-3 

1)4 

3F"  -  M) 

3-2 

04 

31>-3I) 

2-3 

D4 

3F” - 3D 

3-3 

04 

3D°  -  3F 

3-2 

1)4 

3p° . 3p 

1  - 1 

1)4 

3F’ . 3F 

4-4 

04 

3D° -  ’F 

3-3 

1)4 

3D°  -  !G 

3-4 

D4 

3P<'  -  3S 

2  1 

D4 

3F°  -  >P 

2-1 

1)4 

3p°  .  3p 

3-2 

D4 

612 


Zn  III 


Zn  III 


— ~n 

Klctnect 

Wivelengtfc 

Coaf  4  jraLon 

Term 

J  -  J 

References 

Z.n  III 

1 310.1 1 7 

60 

3d»(*D)4p  3d*r>D)4d 

»D 

4-3 

D4 

Zn  HI 

I 311  104 

50 

3dM’L)4p-3d»(*D)5$ 

3P°  -  30 

0- 1 

D4 

7n  HI 

1 312.904 

35 

3d*(rD)4p  -  3d*(rD)4d 

2D  -=D 

3-2 

1)4 

Zn  III 

1314  067 

60 

3d*(*D)4p  -  3d*(*D)4d 

3D  -  3F 

2-2 

1)4 

Zn  III 

1314  7% 

60 

3d9(2D)4p  -  3d*(*D)4d 

3F”  -  3D 

2-2 

1)4 

Zn  HI 

1317.509 

0 

3d*(*l»4p  -  3d*(3D)4d 

2D*  -  ’F 

2-3 

D4 

Zn  III 

1319  0% 

60 

3d*(2D)4p  -  3d*(*D)4d 

3F"  -  Hi 

3-4 

D4 

Z.n  III 

1323  512 

50 

3d*<30)4p  -  3d*(*D)4d 

3F”-3  F 

2-3 

D4 

7n  III 

1324  455 

20 

3d*(*D)4p  -  3J*(*D)4d 

3P  -  3P 

0-1 

1)4 

7n  III 

1325.831 

301 

3d*(3I))4p  -  3d*(3D)4d 

3D° - ‘D 

2-2 

1)4 

Zn  ill 

1326.708 

501. 

3d’(5»?4p-3d»(iD,4d 

■F’-3F 

3-2 

04 

Zn  III 

1326.899 

50 

3d*i‘Di4p  -3d*(5D)5s 

3FJ- >0 

2-2 

1)4 

Zn  III 

1  328.372 

50 

3d*(3D)4p  -  3d*(*D)4d 

SF°  -  Hi 

4-5 

04 

Zn  III 

1328  561 

40 

3d»(-D)4p3ti,(‘D)5s 

3P°  . 

1  7 

04 

Zn  III 

1329.923 

40 1 

3<i*4s*  -  3d*4*(2D)4p 

3F  -  3F° 

4 

D4 

Zn  HI 

1330.087 

40 

3d*(2D)4p  -  3d*(*D)4d 

3D°  -  Hi 

3-3 

|y  £ 

Zn  111 

1330  178 

40 

3d‘(3D)4p  -  3d*(,D)4d 

■F" - >F 

3-3 

in 

Zn  Ill 

1330  297 

40  n 

3d»(sD)4p-3d*(,D)4d 

3F" . »o 

2-3 

04 

Zn  111 

1330.897 

40 

3o,(*D)4p  -  3d*(*D)4d 

3F”  Hi 

4-4 

04 

Zn  I!! 

i  331. 823 

50 

3d‘(*D)4p  -  3d*  is2 

*r  -  !g 

3-4 

04 

Zn  Ill 

1335.846 

50 

3d9(2D)4p  -  3d*{‘D)4d 

3D"  -  'G 

3-4 

04 

Zn  111 

1336.996 

2 

3d*(20)5p  -  3d*(*D)l  is 

3P’  -  3D 

2-2 

04 

Zn  111 

1337.571 

20 

3d*l3D)4p-3dM*D)4d 

3D°  3D 

2-1 

04 

7 n  III 

1338  659 

20 

3ds(lD)4p  -  3d'(*D)4d 

■F°  -  ‘D 

3-2 

04 

Zn  HI 

1338.939 

50 

3d*(*D)4p  3d‘(»r»5s 

3F' - 3D 

3-2 

1)4 

Zn  111 

1  340.656 

3 

5d9<lD)5p-3d>t‘D>ii.> 

3P“  3I) 

0-1 

04 

i.n  111 

1  343.355 

60 

3d9(3D)4p  -  3d’(*D)4d 

3D°  -  Hi 

2-3 

04 

Zn  111 

1346  146 

50 

3d»(*P)4p-3d»I*l))4d 

3P“  -  3S 

1  -  1 

1)4 

Zn  III 

1347.286 

50 

3d“(*D)4p  -  3d9(*D)5s 

3F°  -  3D 

3-3 

04 

Zn  ill 

1350.377 

50 

3d*(,D)4p  2d’4s* 

3P°  V 

2-1 

04 

Zn  ill 

1350.638 

50 

3d“(*D)4p  -  3d*(»D)4d 

3D°  -  3D 

3-2 

04 

Zn  III 

1350  968 

10b 

3d9(2D)5p  -  3d*(*D)l  Is 

3F"  -  3o 

3-2 

04 

Z.n  111 

1  353.953 

50 

3d*t,l))4p  -  3d*4>* 

3P°  JD 

2-2 

04 

7.n  111 

1354  189 

50 

3d’(,D)4p  -  3d*(2D)4d 

3D°  -  3F 

1  2 

04 

Zn  III 

1354.650 

i 

3d*(ID)5p  -  3d*(20)l  Is 

3F°  3D 

4-3 

04 

Zn  111 

1355.518 

30 

3d*(,D)4p  3d»(2D)4d 

!P9  3F 

1  -  2 

04 

Zn  MI 

1356.519 

50 

3d9(2D)4p  -  3d9(2D)4d 

■F°  Hi 

3-3 

04 

Zn  II! 

1357.4% 

15 

3d9(30)4p  -  3d*(3Dl4d 

30°->P 

2-1 

04 

Zn  III 

1  359.604 

50 

3d“(2D)4p  -  3dVO)5i. 

3F”  -  =0 

4-3 

04 

Zn  HI 

1359.804 

50 

3<lB(2D)4p  -  3d*(2D)4d 

30° - 3F 

3-4 

04 

Zn  111 

1  360.220 

0 

3d*(2D)5p  -  3d*(2D)  11s 

'F"-'0 

3-2 

D4 

Zn  111 

1 361 .979 

60h 

3d*(2D)4p  -  3df  (3I))4d 

■D"  -  3F 

2-2 

04 

Zn  111 

1362.335 

5 

3d*(2D)4d  ■  3<l*4s(4F)4p 

3D  -  '•  F* 

2-3 

1)4 

Zn  111 

1362  523 

60b 

3d*(*D)4p  -  3d’(*D)4d 

*FC  Hi 

3-4 

1)4 

Zn  HI 

1363  413 

60b 

3d9(3l))4p  -  3d*(20)5s 

3D° -  'D 

3-2 

04 

Zn  III 

1364.323 

60 

3d9(2D)4p  -  3d*(2D)4d 

3D°  -  3D 

2-7 

04 

Zn  111 

1365  702 

60 

3d°(20)4p-7d3(»0)4d 

'D°  -  ‘F 

2-3 

04 

Zn  Ill 

1366  682 

60b 

3d9(2D)4p  ■■  3d9(»D)4d 

30“-'D 

1  2 

04 

Zn  ;n 

1 366  978 

60 

3d*(2D)4p  •  3dM20)4d 

3D° - =0 

3  3 

1)4 

Z.n  111 

1368.027 

60 

3d*(2D)4p  -  3d“{30)4d 

■P°  -  'D 

1  -2 

1)4 

Zn  III 

1370.532 

60 

3d9(20)4p  3d’(2D)4d 

3P  -  3S 

0-1 

04 

Zn  III 

1372  541 

50 

3d9(2D)4p  -  3d9(2D)5s 

3F°  3n 

2-2 

04 

Zn  111 

1. 373.200 

1 

3d*(2D)5p  -  3d*(2D)lls 

'D°-'D 

2-2 

04 

Zr.  Ill 

1  373.381 

1 

3d9(2D)5p  ■  3<1*(*D)1  Is 

>D°-3D 

2-1 

1)4 

Zn  III 

1373  687 

60 

3dVI>Hp  -  3d*(»D)4d 

3D°  -  3F 

2-3 

04 

Zn  Hi 

1374.005 

3 

3d9(2D)5p  -  3d,(*D)I  Is 

3D°  -  3D 

3-2 

04 

Zn  111 

1374.130 

I 

3d9(20i5p-  3d9(2D)l Is 

sO°  -  3D 

3-3 

04 

Z.n  III 

1374.638 

60 

3d9(2D)4p  3d9(2D)4d 

’D'-’D 

2-2 

04 

Zn  II! 

1.375.105 

20 

3d94s2  -  3de4s(20)4p 

3F  -  3F° 

3-3 

04 

Zn  HI 

1377.346 

40 

3d9(3D)4p-3d9(»0)5s 

3D”  'D 

2-2 

04 

Zn  III 

1377.915 

50 

3d9(2D)4p  -  3d9(20)4d 

3D°  -  3P 

3-2 

04 

Z.n  III 

1379.161 

60 

3d9(2D)4n-3d9(2D)4d 

3D  -  3D 

1  1 

1)4 

Zn  111 

1380  554 

12 

3d9(2D)4p  -  3d*(2DJ4d 

■P°  -  3D 

1  1 

04 

Zn  ill 

•  -jo/*  mo 
i  i’Z.3 

50 

3d9(2I))4p  -  3d9(2D)5s 

3D°  -  3D 

2-1 

04 

Zn  HI 

1380  986 

60 

3d9(2D)4p  -  3d9(*D)4d 

3D°  -  3D 

2-3 

D4 

613 

r?1  ZOfi  M  •  73  -  40 


atofl.lkhsatad»Sfc*rtiuWfll^ 


Zn  III 


Zr  III 


Fbmern 

Multiplcl 

Coctfigurcl:on 

Term 

I-I  j 

References 

Zn  III 

i - 

I  1381.3U 

40 

3d*(,D)4p  -  3d*(*D)5s 

•F  •  *D 

2-3 

D4 

Zn  II! 

1383.700 

60 

3d*(iD)4p-3d‘4sl 

’K  •  2P 

1-0 

D4 

Zn  III 

I 383  920 

I 

3d*i*Ii)4d  -  3d*4s(4P)4p 

3G-‘F 

3-3 

D4 

Zn  III 

1387.215 

50b 

3d*(’D)4p  -  3d,(,D)4d 

'D° -  3P 

2-1 

D4 

Zn  III 

1 387.440 

50 

3dVD)4p  -  3d»(*D)4d 

*F“ - 2F 

3-4 

D4 

Za  III 

1 387.925 

3 

3d’4s»-3d‘<s(2D)4p 

2-2 

D4 

Zn  III 

389. 60-, 

60 

3d*(*D)4p  -  3d*(*D)4d 

*D°  -  Mj 

3-4 

D« 

Zn  ill 

1391. 216 

60b 

3d*(1D)4p  -  3d*(*D)5s 

'F-'D 

3-2 

1)4 

Zn  III 

1391.790 

40 

3d’(1U)4p  -  3d*4s* 

3p°  .  ip 

1  -I 

D4 

Zn  III 

1392.170 

30 

3d*(!D)4p  -  3d*(’D)4d 

3D°  -  3P 

2-2 

04 

Zn  III 

1393.460 

50 

3d*(1D)4p-3d*(,D)4d 

'D0  -  *G 

2-3 

1)4 

Zn  III 

1394.9(1 

60 

3d8(2D)4p  -  3d*(2D)4d 

'F°  3D 

3-1 

1)4 

Zn  III 

1395.652 

60 

3d*(‘D)4p  -  3d*(»D)4d 

3D‘  -  3P 

2-  I 

1)4 

Zn  III 

I3S9.599 

2 

3d*(»D}5p-3d»(iD)!Os 

3P=  3 1) 

0-1 

D4 

7n  III 

1400.344 

8 

3d*(*D)4p  -  3d*(*D)4d 

3D“  -  'P 

I  - 1 

1)4 

Zn  II! 

1401.762 

60 

3d*(1D)4p  -  3d*(2D)4d 

'P°  -  'P 

1  I 

1)4 

Zn  III 

1404.853 

3 

3d*4s*-3d»4s(ID)4p 

JF  -  3F° 

2-3 

1)4 

Zn  III 

’,406.326 

60 

3d*(JD)4p  -  3d*(’D)4d 

■Fr-2P 

3-2 

D4 

Zn  III 

1407.039 

40 

3d*(*D)4p  •  3d*4s* 

3F  -  3P 

3-2 

D4 

Zn  III 

1407.619 

|  40 

3d*(*D)4p  -  3d*(*D)4d 

3D°  3I) 

1-2 

DA 

Zn  III 

1408  687 

70 

3df(2D‘9p-  3d’(2D)4d 

P 

2-1 

1)4 

Zn  III 

1409.050 

30 

3d*(,:04p  3d*(*D)4d 

■P”  3I) 

1  2 

1)4 

Zn  III 

1409.855 

50 

3d*(1I)>4p  -  3d*(*D)4d 

3D  »P 

1  -0 

1)4 

Zn  III 

1411.287 

40 

3d*(,0)4p  -  3d*!iD)4d 

- 3p 

1  -0 

D4 

Zn  ill 

14! 1.647 

60 

3ti*(2I))4p  -  3d*(*D)5s 

3I)"  -  ’D 

3-2 

1)4 

Zn  III 

141 1  168 

l 

3d*(*D)5p  -  3d*(lI))l  Is 

'F°  -  31) 

3-2 

1)4 

Zn  III 

1416  048 

40 

3d*(,D14p-3d*(1D)4d 

‘D“  -  3D 

2-  2 

1)4 

Zn  III 

1417.682 

5 

3d“4s2  3d*(2I))4f 

3F  'F° 

4-3 

1)4 

Zn  III 

1 4*7.84*8 

40 

3d*(2I))4p  -  3d‘4s1 

JP“ . >p 

0-1 

1)4 

Zn  III 

1418. 152 

0 

3d8<1I))5p-3d»(2l))!0s 

'P°-'D 

1-2 

1)4 

Zn  ill 

1418.482 

1 

3d»(,n;,4p  .3d»(3D)4d 

'F°  -HJ 

3-4 

1)4 

Zn  III 

1420.509 

10 

3d*(,D)5p  -  3d*(1D)10-.; 

3P  3D 

1  -2 

1)4 

Zn  II! 

1420.920 

60 

3d*(lI))4p  -  3d*(1D;5s 

3D°  3I) 

3-3 

1)4 

Zn  III 

1421  494 

50 

(d*(2D)4p-  3d*(,D)5s 

3D  -  >D 

1  -2 

1)4 

Zn  III 

1422.976 

50 

3d»<2D)4p  3ds(1I))5s 

'P  -‘D 

1-2 

D4 

Zn  III 

1425.002 

25 

3d*(2I))4p  -  3d84s2 

3P°  'D 

2-2 

1)4 

Zn  HI 

1425.210 

50 

3d*(*D)4p  •  3d»(2P)5s 

3D‘  3I) 

1  -  1 

1)4 

7.n  III 

1426.150 

25 

1  3d*(2I))4p-  3d*(2D)4d 

■ir  3F 

2-3 

D4 

Zn  III 

1426  611 

60 

3d*(lD)4p  -  3d*(*D)5s 

3D°  -  3I) 

2-2 

1)4 

7n  III 

1430.107 

50 

3d*<*D) 4p  •  3d*(*D)5s 

'Dc  >D 

2-2 

1)4 

Zn  III 

1432.143 

60 

3d"(3I))4s-  3d8(2R)4p 

’I)  'I)° 

3-2 

1)4 

7.n  III 

1432.716 

2 

3d»(lD)5p-3d»(’D)10s 

3D  3I) 

2-3 

1)4 

7.n  III 

1433.853 

50 

3d*(2D)4p  -  3d*!,D)5s 

'R° - 3D 

2-1 

D-. 

Zn  III 

1434.027 

25 

3d"(*D)4p  -  3dB(20)4d 

■I)”  -  3D 

2-3 

1)4 

Zn  III 

1435.047 

2 

3d»(2D)5p  3d»(2D)10s 

'D° •  >D 

2-2 

1)4 

Zn  HI 

1436.075 

40 

3d5(zD)4p  -  3d’l*D)5s 

3d°  3n 

2-3 

1)4 

Zn  III 

1436.219 

15 

3d*'(*l))5p  -  3d,(*D)10s 

ai)°  -  3n 

3  3 

1)4 

Zn  III 

1437.296 

12 

3d*(3D)4o-3d»(2D)4d 

3d  jp 

1  -2 

1)4 

Zn  ill 

1437  767 

1 

3d84s2-  3ds4s(H-)4p 

M)3I)° 

2-3 

1)4 

Zn  III 

1438.808 

10 

2d*(*I))4p  -  3d*(2r))4d 

»P° -3p 

1  -2 

1)4 

Zn  III 

1440.159 

12 

3d:".*L')4p  -  3d84s3 

1F°  -  3I> 

2-1 

1)4 

Zn  III 

1441.017 

15 

3d*(2D)4p  •  3d9(2I))4d 

*0“  3P 

'  -  1 

1)4 

Zn  III 

1441.474 

50 

3o*;2D)4p-  3d9(2I))5s 

'  F°  -  3I) 

3  - 2 

')4 

Zn  'II 

1442.512 

60 

3d9(*D)4p  -  3d8(2l))4d 

■P  -3P 

1 

1)4 

Zn  III 

1444.216 

10 

3d9(*D)4p  -  3d84s2 

3F'  3p 

2-2 

1)4 

Zn  III 

1  446.086 

50 

3d*(,l))4p  -  3d9(2J))4d 

'D°  »I’ 

2-2 

1)4 

Zn  III 

1446.915 

40 

3d9(*D)4p  -  3d8(*D)4d 

3i>  -3S 

2  1 

1)4 

Zn  III 

1449.832 

40b 

3d*(2D)4p-3d»(2D)4d 

'D°  -  ’P 

2  1 

1)4 

Zn  III 

1451  147 

50 

3d*(*I))4p  3d9!2D)5s 

'F° - 3D  : 

3-3 

1)4 

Zn  III 

1453.700 

1 

3d84s"  3d84s(‘F)4p 

jp  op 

1-2 

r>4 

Zn  III 

1456.707 

60 

3d»(2D)4s  3d9(2I)14p 

3I)  'I)’ 

2-2 

1)4 

Zn  III 

1464  198 

75 

3d',!sD)4s  -  3d"(2D)4p 

=D  -  'P° 

2-1 

1)4 

Zn  III 

1465.744 

6C 

3d8(2P)4s  -  3d*(*D)'4p 

•’I)  -  3D“ 

2-1 

D4 

Zn  III 

1465  952 

15 

3d*(*I>)5n  -  ,d5<,D)10s 

3F°  -  3D 

2-2 

1)4 

Zr  ill 

1468.113 

4 

3da4sl  -  3dv(*I))4i 

3F  'F° 

1)4 

614 


Zn  III 


Zn  III 


Eieeiem 

Wa>rleo£*Ji 

Intensity 

Multiple! 

Configurated 

Term 

J  J 

References 

Zn 

III 

1471.224 

30 

3d’(,n;4p-  3d*  4s2 

2r  *» 

1  -2 

D4 

Zn  II! 

1472.769 

2 

3d*4s3  3d*'sD)4f 

2f  -  nr 

4-4 

IV 

Zb 

in 

1473  394 

75 

3d*(2D)4s-  3d*(2D)4p 

sd 

3-3 

D4 

Zn 

II 

1474  132 

15 

3d*  4s1  3d*{2D)4f 

3F  sp- 

4  4 

D4 

Zn 

III 

1474  270 

2C 

3d*4s2  •  3d*(2DI4f 

*f  nr 

4-  5 

D4 

Zn 

III 

1475.591 

50 

3d*(2B)4p  -  3d,(ID)5s 

■r  -  3r> 

1  2 

1)4 

Zn  III 

1483.266 

30 

3d*(:D)4p  ■  3d*(2I))5s 

•n  2d 

2-2 

04 

Zn 

II 

14*3.979 

K 

3d*(2D)4p  -  3d*4s2 

*F"  -  'D 

3-2 

04 

Zn 

12 

1484.484 

5 

3d*4»2  •  3d,4i(IF)4p 

2F-'F" 

4  3 

D4 

Zn 

II 

1 4K7.566 

25 

3d*(2D)4p  -3d  4»! 

2D“  -  2P 

3-2 

L)4 

Zn 

II 

1489.245 

40 

3d*(3D)4s  3dVD}4p 

2D  -  *U‘ 

3  2 

D4 

Zn 

II 

1489.708 

3 

?d»(2D)5p-3d*(2D)8s 

jp’ 

2  i 

D4 

Zn 

II 

'490.543 

50 

3d*(JD)4s  -  3d*(2D)4p 

2D  - '!) 

1-2 

04 

Zn 

II 

1493  <06 

30 

3d*(2D)4p  -  3d*j2S))5s 

'D‘-2D 

2-3 

04 

Z.i 

II 

1495.715 

15 

3d*(2D)4p  3d‘(*D;4d 

3D“  -  8S 

04 

Zn 

11 

1497.327 

10 

3d’(JI>Mp  -  3d*(,D)4d 

>P“-3S 

11 

1)4 

Zn 

1498.778 

50 

3d‘(2i))4s  ■  3d*(JD)4p 

3D  -  'P“ 

1  1 

IV 

Zn 

II 

1499.400 

70 

3dt(sD)4s  •  3d*(tD)4p 

2D  -  <F* 

2  •  3 

1)4 

Zn 

(I 

1499.780 

5 

3d*(2D)4p  2d*4ss 

2D3  2P 

2-  1 

D4 

Zn 

II 

1500.398 

60 

3d2;2I))4<  -  3d*(2D)4p 

2D  3D" 

1  1 

04 

Zn 

1502.077 

5 

3d*4-:2-.3d*<2D)4f 

2F  -  'P 

2-3 

1)4 

Zn 

II 

1503.803 

0 

3d5 4s5  3d*4s(4F)4p 

3P  3D" 

2-2 

1)4 

Zn 

II 

1504.188 

15 

3<j(,(2D)4p  •  3o*4s2 

2 D“ - 3r 

2-2 

1)4 

Zn  III 

1505.234 

20 

3d*(3D)4p  3d*(20)4d 

>1)  2s 

2! 

1)4 

Zn 

III 

1505.903 

75 

3d’(JI))4s  -  3d*(1Dl4p 

3n  3d 

3-3 

04 

Zti 

III 

1507.862 

i  5 

3d»(JI))5p-3d’(IU)9s 

3F°  •  ’I) 

3-2 

1)4 

Zn 

II 

1508.220 

10 

3d*4s2  -  3d*4s(*I‘)4p 

3P  3D° 

I  -2 

1)4 

Zn 

III 

1 512.61 1 

2 

3d*(2I))5p  ■  3d*(M))9s 

3F°  3I) 

4-3 

1)4 

Zn  III 

1515.289 

10 

3d»l*l»5p  ?<:*(2l))9s 

■r  >d 

I  2 

1)4 

Zn 

III 

1515.833 

80 

1d*(,B)4i  3J*(JD)4p 

3I)  -  3D° 

7-2 

1)4 

Zn 

III 

1517.611 

20 

“d*(20)5p-3d*(2D)7g 

3F°  JF  ’> 

2  -  7. 

CI8.K8 

Zn 

II 

1518. 150 

3 

3d*'2I))5p  -  3d*(2D)8s 

3P  -  3S 

!  -  I 

1)4 

Zn 

III 

1518.396 

6 

■d*(lm5p  -  3d»(2I))9s 

'F* - *D 

3-2 

1)4 

Zn  III 

1518  9-/9 

2 

3,!*(5D)5p-  3d*(2I))9s 

3P“  3I) 

I  2 

1)4 

Zn 

III 

1520.713 

60 

3o',*20>4p  3d* 4s* 

'F“-3P 

3  2 

1)4 

Zn 

II 

1525.371 

8 

3d‘>,I))4p  -  3d*4s* 

3F  -  '13 

2-2 

1)4 

Zn 

II 

1 526.417 

2 

3d*4s*  3d*(2D)4f 

3F  -3F 

3  3 

1)4 

Zn 

II 

I 531 .725 

Ih 

3d*(JI))5p  3d*(2D)8s 

3D  ’  -  3S 

2-1 

1)4 

Zn 

1532.588 

6 

3d"(2I))5p  -  3d8(rI))9s 

3I3"  •  3 13 

2-2 

1)4 

Zn 

» 

1533.087 

30 

2d8(2I))4s  3d’(IP)4p 

3I3  -  3I)“ 

2-3 

1)4 

Zn 

III 

1534  5  63 

2 

’d*(5m5p  -  3d»(,D)9s 

•13°  *13 

2-7. 

1)4 

Zn  IK 

1 536.999 

3 

3d8(2D)5p  3d0(20)9s 

3IV  -  3I3 

3  -  3 

1)1 

Zn 

III 

1539.845 

20 

3d* 4s2-  3d*4s(2i;)4p 

•h  'F 

3-3 

1)4 

Zn 

III 

1542.223 

25 

3d*(2I))4p  -  3d*4s2 

313”  -  3P 

I  -0 

1)4 

Zn 

III 

1543.954 

10 

3d"(2L*;4p  •  3d*4s2 

■P  -3P 

I  0 

1)4 

Zn 

III 

1545.086 

20 

3dl(2D)5p-  3d*(2D)7g 

3D°  -  'D  ’> 

2  7. 

CI8.KB 

Zn 

III 

i  549.17.3 

10 

3d8(2D)5p  -  3d*(M)}7g 

3D3  -  'D  ■> 

3-2 

Cl 8  K8 

Zn 

III 

1557.090 

5 

3d*(2I))5s-  3d*4s(4F)4p 

3i3  -  3F° 

3-3 

1)4 

Zn  III 

1  552.288 

50 

3d,’(2r))4s  -  3d*(2D'4p 

•13-  >!3 

2  -  2 

1)4 

Zn 

III 

1552.937 

30 

3d*(2D)4s  -  3d"(20)4p 

3D  -  3D" 

I  2 

1)4 

Zn 

II 

1553  106 

2< 

3d*(2D)4s  3d*(2D)4p 

3 13  -  3F° 

3-2 

1)4 

Zn 

II 

1554.030 

20 

3d1,(20)4p  -  3d*4s2 

ip- ,’p 

I  - 1 

1)4 

Zn 

II 

1556.993 

15 

3d»(2D)4p-  3dfi4s2 

3D°  3P 

1  -2 

1)4 

Zn 

11 

1 55C.738 

25 

3d*(2D)4p  -  3d* 4s2 

'P"-3P 

1  2 

1)4 

Zn 

II 

1560.780 

70 

3d*{2I)14s-  3d*(2Di4p 

■13  -  'P° 

2-  1 

04 

Zn 

II 

1562.538 

75 

3d8(2D)4s  -  3d»(2D)4p 

>13  -  3I) 

2-  1 

04 

Zn 

II 

1563.163 

10 

3d*4s2  -  3d*(2I))4f 

“!•  -  3F° 

2-3 

1)4 

Zn 

II 

1566.955 

12 

3d8<2l)14d  •  3ds4s(<l')4p 

3P  -  3F° 

I  -2 

1)4 

Zn 

!I 

1 567.310 

25 

3d*(2I))4p  -  3d»4s2 

'IV-’P 

2-2 

04 

Zn 

II 

I  570  3900 

3 

3d*4s2  •  3d*(2D)4I 

3F  3D° 

2-2 

04 

Zn 

II 

1571 .008 

3 

3d»f2D)5p  -  3d*(sD)9s 

3F°  - 3 13 

2-2 

1)4 

Zn 

II 

1571,377 

12 

3d8(,D)5p-3d*(2I))9i; 

3F”  •  3D 

2-3 

D4 

Zn 

II 

1 572  198 

15 

>184s2  -  3d*(”IJ)4f 

2F  'P° 

2-  1 

D4 

Zn 

II 

1573.809 

25 

3d8(2.D)4p  ■3<l*4s2 

3D° -  'D 

3-2 

04 

Zn 

li 

I  577.275 

o 

7v  *4s2  -  3d84s(2F)4p 

3F-'F 

2-3 

04 

615 


Zn  III 


Zn  III 


hie  mem 

W  avcl?n$ih 

Intrnsil) 

Multiple! 

(  oaf£tur»lH>Q 

Term 

“1 

i 

Keferc 

Zn  ill 

1578  642 

15 

.. 

4dVD)5s  3d94s(4F)4p 

5I)  -  9D“ 

3-2 

D4 

Zn  ill 

!  479.729 

15 

3d*(,D)5p  3d*(,I))7tl 

4“  ‘F 

2-3 

D4 

Zn  III 

1*81  505 

IOC 

3dVDMs  3d9(J0)4p 

sp  .  3p 

3  -  4 

D4 

Z.t!  Ill 

1582.054 

100 

5i,M(  aI>)  4s  3<i9(3D)4p 

,'I)  J{- 

2-2 

04 

Zn  Hi 

I  584  876 

5 

5d*(,D)4d  3d*4s(4Fi4p 

3!)  -  3F‘ 

3 . 2 

Da 

Zn  Ill 

1 S86  076 

6 

3d’(,D)5s  •  3d“4s(4F)4p 

3I>  3F° 

I  2 

04 

Zn  III 

1 '90.678 

2 

3d*(*0)5s  •  3d*4s(4F)4p 

■p-3f° 

2-2 

D* 

Zn  III 

1 592  1 28 

5 

3d*(JD)5p  3d*(,D)8s 

3F  3D 

2  ! 

04 

Z.n  III 

I51 92  451 

50 

3d»(,D)4p  •  3d* 4s1 

VY  >D 

2-  2 

04 

Zn  III 

!'98  M7 

80 

3d*(1Di4s  •  3d9f90)4p 

3D  3F 

3  5 

04 

Z.n  III 

15<N  146 

5 

3d,4SJ-3.!,4s'IF;4p 

3F  3D' 

4  3 

04 

Zn  11! 

1600.074 

2 

3d*(JD)5p  -  5d*(JD)9s 

3D°  -  3D 

1  -  2 

04 

Zn  III 

1600  206 

1 

3d»(!I»5p-  5d*(IP)7d 

3F  -  '6 

3-2 

04 

Z.n  III 

1600  858 

8(3 

3d’(IL))4s  -  3d’(,0)4p 

*n-»p 

2-3 

04 

7. n  Ill 

1602  511 

1 

3d9(3D)5p  -  4il*(JD)8s 

•0“  3S 

2-1 

04 

Zn  ill 

1605.470 

0 

3d*(,0)5p  -  3d’(,D)9s 

•D’-3D 

2-2 

04 

Zn  III 

1605  875 

.4dJ(,DI5p-3d*(,n)9s 

>D°-3D 

2-3 

04 

Z.i  II' 

1607  950 

10 

3d*4s(4F)4p  3d*(30)Sg 

30°  -  -D  ? 

3-3 

CI8.KS 

Zn  III 

1608  424 

20 

3d*(*I)14d  -  3d*4s(4F)4p 

30-3F* 

*>  .  ? 

04 

Z.n  III 

1608  829 

40 

3d*4s(‘F)4p  3d9(3D)IOs 

5D° - 3D  ? 

1-2 

CI8.K8 

Z.n  II! 

1609  045 

20 

5d*4s(4F)4p  •  3d’(2D)l  1  s 

4F  -'0  ? 

3-2 

CI8.K8 

Z.n  HI 

1610.715 

3 

3d*(ID)5p  •  3d*(*D)7d 

4Pl • 3F 

1  -2 

04 

Zn  III 

1610  852 

30 

3d9(*D)5p  -  3d*(3D)85 

*F°-'D 

3-2 

04 

Zn  III 

1610  968 

40 

3d'(30)4p  -  3d84s3 

1 F"  >D 

3-2 

04 

Zn  III 

1612  688 

I  Ob 

3d9<30>5p-3d'(3D)7d 

3p°  -  >n 

1  i 

04 

Z.n  III 

1615  201 

15 

3d“4s3  -  3 J,4s(,F)4p 

3F  -  3D 

2-1 

04 

Zn  III 

1615,728 

20 

3d9(3D)5p-3dVO)7g 

3IVJ.»D  ? 

I  -2 

CI8.K8 

Zn  III 

1614  895 

8 

3d*4sI  -  3d94s(3F)4p 

3p  .  3p 

4-4 

04 

Zn  III 

1619  616 

80 

3d*(30)4s  •  3d’(JD)4p 

•r.)  3o 

2-2 

04 

Zn  III 

1621.55? 

40b 

3d"4s*-  3d"4s(3D)4p 

■D-'F’ 

2  3 

04 

Zn  III 

1622  509 

100 

3d9(3D)4s  -  3d*(1D)4p 

3D  -  3F" 

1  -2 

04 

Zn  III 

1626  009 

1 

3d»(’U)5p-  3d»(ID)7d 

30“  -  3F 

2-2 

04 

Z.n  III 

1629  157 

100 

3d®(*I>)4s  -  >(_•»•  0)4p 

3D  3F 

2-3 

04 

Zn  III 

:  650  546 

5 

3d,(,D15p  ■  3d9(5D)7J 

3D  -  3F 

3-2 

04 

Z.n  III 

1651  655 

8 

3d*(3D)5p-  3d8(30)7d 

3D  ->F 

3-3 

04 

Zn  III 

1652  171 

*7 

3d’(,D)4j  -  3d84s(*F)4p 

3I  -  *F° 

3-3 

04 

Z.n  III 

1642  626 

10 

3d9(3D)5p-3d9(3D)7d 

3D"  -  >1) 

3-2 

04 

Z.n  III 

1659  318 

1 00b 

3d9(3D)4s-3d9(3D)4p 

'D-3D 

2-3 

04 

Zn  III 

1  Ml  .257 

2b 

3d84s3  -  3d84s(3F)4p 

3F  -  30° 

3-2 

04 

Zn  III 

1644  820 

100 

3d’(sD)4s  •  ?d9(3D)4p 

■’O  -  3P" 

2-1 

04 

Zn  ill 

1648  406 

2 

3d«(sD)5p  -  3d*(1D)7d 

3P°  3F 

2-3 

04 

Z.n  III 

1651.759 

100 

3d9(2D)4s  ■  3d‘1(30)4p 

30 . 3p 

I  0 

04 

Zn  III 

1652.541 

? 

3d9(30)5p  -  3d9(sD)7d 

3P°  -  3D 

2-3 

04 

Zn  HI 

1655  697 

60 

3d9(3P)4p  5.!*4sI 

■P-. 10 

1  -2 

04 

Zn  III 

1654.950 

5 

3d9(3D)5p-3d9(3D)7d 

3p° . 3p 

2-2 

04 

Zn  III 

1 662.2^9 

2 

3d9(,D).5p-  3d9(3D)7d 

3P’ - 3S 

2-1 

04 

Z.n  III 

1665.344 

40 

3d9(2I))4p  ■  3d*4s9 

ID°  -  5D 

2-2 

04 

Zn  III 

i  665  552 

6 

.’d'l'OJSp  -  3d9(3D)8s 

=P  -  30 

2-3 

04 

Zn  III 

1669  297 

*> 

3d9(2D)5p-3d9(20'7d 

3F° - 3F 

2-2 

04 

Z.n  ill 

1669.699 

2 

3d9(’D)5p  •  3d9(3L>)  ,’d 

3F° - 3F 

3-3 

04 

Zn  III 

1670  4 .6 

20 

3d9(30)5p  3d9(20)7d 

ap.ip 

2-3 

04 

?-.  Ill 

1 670/ 1 7 

2b 

3d9(20)5p  •  3d’(4D)8s 

3P" - 3D 

0-1 

04 

Zn  II! 

1671 .779 

{ 

3d84s3  -  3u94s(3F)4p 

3F  -  3CZ 

2-3 

04 

Z.n  ill 

1677  120 

5 

3d9(,D)5p-3d9(sD)7d 

3F°- 3D 

3-2 

D4 

Zn  III 

1674.044 

100 

3d9(*D>4«-3d9(2D)4p 

30 . 3pL 

3-2 

04 

Zn  III 

1674.29! 

1? 

3d9(!D>5p-3d9(3D)7d 

3JJO  .  3j; 

4-4 

D4 

Zn  III 

1675.059 

} 

3d9(9D)5p  -  3d9(30}7d 

3F° - 3F 

4-3 

1)4 

Z.n  III 

1675.788 

5 

3d9(2D)5p  -  3d9(»D)7d 

3F  -3Ci 

2-3 

04 

Zn  III 

!  676  445 

20b 

3d9(sO)5p  •  3d9(9D)7d 

3F  -3G 

3-4 

04 

Z.n  II! 

1676.692 

2b 

3d84s3  •  3d84s(9F)4p 

3F  -  :‘F° 

3  3 

04 

Zn  ill 

167  7  216 

5 

3d9(3D)4d  •  3d94s(4F)4p 

•G  3F° 

3  3 

04 

Zn  III 

1678  728 

A 

3d9(JD)4d  -  3d*4s(4F)4p 

'F  3F° 

3-2 

1)4 

'n  III 

1679.180 

0 

3d9(30)4d  •  3d54s(4F)4p 

3F  -  3D° 

4-3 

04 

Zn  III 

1679.521 

2 

3d9(3D)5p-  3d9(sO)7d 

3p- . 30 

4  3 

04 

Zn  I?I 

1681.848 

• 

3d9(,D)5p  •  3d5(H»7d 

3P  -  Hi 

4-4 

04 

616 


- .  -  - . - . . 


Zn  III 


Zn  III 


Element 

Wavelength 

Intensity  | 

VulUplet 

Configuration 

Term 

1  •  .1 

References 

- - — , 

7n  !1I 

1682.656 

i 

I 

3d*(*D)5p  -  3d*(20)7d 

3F“ - 5G 

4-5 

04 

Zn  III 

1684.381 

6 

3d*(’D)4d  •  3d44s{*F)4p 

3F  -  JF° 

2-2 

04 

Z.i  Hi 

1685.1% 

4 

3d»(‘D)5p  3d‘(*D)8s 

-  30 

3-2 

rw 

Zp  111 

1685  942 

5b 

3d*(,D)4d  -  3d,4s(4Fi4p 

ip 

:  -2 

D4 

Zn  III 

1686  039 

6 

3d»(,r»5p-3d*(*D)7d 

‘F° - 3F 

3-2 

1)4 

Zn  111 

1638.240 

15b 

3d*!20)5p  -  3d*(’D)7d 

>F  •  ’D 

V? 

D4 

Zn  111 

1688.589 

100 

3d*(’D)4s  •  id’(2D)4p 

30  •  ’P" 

1  - 1 

1)4 

Zn  111 

1689  818 

25b 

3dVD)5p  -  3dB(2D)7d 

3P°  3p 

!  - 1 

L>4 

7  n  11! 

1690.111 

3 

3d’(iD)5p  'd*<2L>)7d 

3P  -  3P 

1  -2 

D4 

Zn  HI 

1692.554 

8 

3d9(2l))5p  3d9(2i),i8s 

**r-3D  ! 

4-3 

1)4 

Zn  III  | 

1695.407 

100 

3d9(2D)4s  -  3d*(*D)4p 

>D-3F' 

2-2 

D4 

Zn  II! 

1697.433 

1 

3d9(2D)5p-3d9(2T))8s 

*P‘ • 30  i 

!  -  1 

D4 

*7  —  M> 

« .  la  111  | 

1699  036 

2 

3dVD)5p-  3d9(ID)8s 

3P“ - 3D 

I  ■  2 

D4 

Zn  III 

1700.053 

5 

3d*(2D)5p-  3d*(2D)8‘; 

'F° - 'D 

3-2 

04 

Zn  111 

1700.976 

1 

3dk('D)4d  -  3JMs(‘F)4p 

■Ki  -  3F° 

4  -4 

04 

Zn  11! 

1702  210 

10b 

1 

3d9(2D)5P  -  3d’(lD)7d 

3D  -'I 

1-2 

D4 

Zn  ill 

1702.540 

7 

3d*(2D)5p-3d»(2D)7d 

3f>°  .  3J) 

7-2 

04 

Zn  III  1 

1704.178 

2b 

3d»(2D)5p  -  3d9(2l))7d 

an- .  3F 

3  •  4 

04 

Zn  111 

1704.475 

0 

3da4c2 - 3d*4s(*F)4p 

3F  3P 

4  3 

04 

Zn  1 H 

| 

1704.971 

10b 

3d*(2D)5p  •  3d9(2D)7d 

3n  3f 

3-3 

04 

Zn  III  1 

1705.115 

2 

3d9(20)4d  -  3dB4s(*F)4p 

3F 

5-4 

1)4 

Zn  HI 

1705.997 

!  15b 

3d»;2D)5p-3d9(2D)7d 

>D  •  3F 

.  2-2 

D4 

Zn  III  i 

1706.659 

100 

3d9(2D)4s  -  3d9(2D)4p 

3D  3I> 

2-2 

D4 

Zn  III 

P07.I91 

20b 

3d9(2D)5p  -  3d9(2D)7d 

:D‘  >F 

2  3 

04 

Zn  Ill 

1708.259 

i  3 

3d9(2D)5p-3d9(2I))7d 

■D  •  >D 

2-2 

04 

Zn  111 

1708.896 

0 

3d9(2D)5p  -  3d»(lD)7d 

*D“  -  3D 

2-1 

04 

Zn  III 

1 709  401 

;  4 

3d9(2l))5p  -  3d2(JD;7d 

3D° -  3D 

3-3 

1)4 

Zn  111 

1711.982 

i 

3d9(2I))5n  -  3d9(2D)7d 

-  3p 

3-2 

D4 

Zn  Ill 

1714.800 

« 

7dB(2I))5p  -  3d*(*l))7d 

3D’  -  3S 

2-1 

1)4 

Zr.  Ill 

1716  090 

< 

3d»(2D)5r  3d9(2D)8s 

3DJ  •  3D 

2-2 

04 

Zn  III 

1716.467 

i 

)d9<2D)5p.  3d9(lD)8s 

3D°  -  ’I) 

1-2 

04 

Zn  III 

1716.589 

1  2 

3d94s2- 3d94s(,F)4p 

Ki  -  3F° 

4  3 

1)4 

Zn  III 

!  1717  212 

\ 

3ds!2I))4d  -  3d8'is(4F>4p 

■(’.  3I)9 

4  -  3 

1)4 

Zn  III 

1  1717.880 

1 

3d9(2D)5p  -  3d9(2D)8s 

3D  -  3D 

1  1 

04 

Zn  ill 

1720  339 

2 

3d*(,D)5p  -  3d9(2D)8s 

'0° •  'D 

2-2 

04 

Zn  ill 

1721.151 

2 

3d9(2D)5p  3d9(2!))8s 

3D"  -  3D 

3-2 

Ol 

Zn  III 

1723.111 

6 

| 

3d9(2D)5p  -  3d*i2D)8s 

3I)°  -  3D 

3  3 

04 

Zn  III 

1724.558 

2 

3d*4s2  -  3dR4s!zD)4p 

3p  .  Ip° 

1-3 

04 

Zn  III 

1725.230 

0 

3d9(2D)4d-3dR4s(4F)4p 

3F  -  3F° 

i  2-3 

04 

Zn  III 

1729.918 

3 

3d94*2  3dR4s(4F)4p 

3F  -  5F°  ' 

'  4  4 

04 

Zn  III 

1736.138 

0 

3d9(2D)4d  -  3d94s(4F)4p 

3D  -  3F'’ 

3-4 

1)4 

Zn  III 

1737.473 

10 

3d9!2D)4d  -  3d*4s(4F)4p 

’l)  3D° 

2-2 

1)4 

Zn  III 

1747  872 

0 

3d9i5l))4d  -  3d“4s(4P)4p 

3F  -  3F° 

4-4  ! 

04 

Zn  III 

1749.629 

200 

3d8(2D)4s  -  3dst2D)4p 

’I)  -  3F" 

2-3 

D4 

Zn  III 

1750.770 

10 

3d94s2  -  3d*4s(2F)4p 

3F  -  3G° 

.3-4 

04 

Zn  III 

1753.824 

100 

3d9(2B!4s-3d9(2D)4p 

:,n  -  3p° 

1-2 

04 

Zn  III 

1754.498 

0 

3d9(2D)5p  -  3dB(2D)7d 

»F°  .  .ip 

2-1 

1)4 

Zn  III 

1754.777 

0 

3dB;2D)5p  -  3ds(2D)7d 

3  p°  .  3p 

2-2 

1)4 

Zn  111 

1760.192 

2 

3d64s2  -  3d84s(4F)4p 

3F  •  5F° 

3-2 

1)4 

Zn  III 

1763.032 

6 

3da(aLJ)5p  -  3dB(2D)7d 

3F  •  3S 

2-1 

04 

Zn  ill 

1767  684 

90 

3d9(!D)4s  -  3d9(2D)4p 

■D-3F’ 

2-1 

L)4 

Zn  III 

1777.404 

40b 

3d9(2l))5p-  3d9(2D)7d 

!P°  3S 

1  - 1 

1)4 

Zn  III 

1777.911 

3 

3dB4s2  -  3d,4s(4Fi4p 

3p  _  5p° 

3-3 

04 

Zn  III 

1791.180 

i 

3d9(2D)5p-3d9(20)7d 

3D  •  3P 

1  . 

04 

Zn  HI 

1792.523 

i 

3d9(2D)5p  -  3d9(2D»7d 

>1)  3D 

2-  3 

04 

Zn  HI 

1800  147 

15b 

Sd*4s2  -  3dM4s(4F)4p 

3F  .  5p 

2  1 

04 

Zn  II! 

1805.599 

3 

3d84s2- 3dR4s(4F)4p 

ap  .  sp° 

3-4 

1)4 

7n  HI 

i  1807.566 

1 

3d9(2D)5p  -  3d9(20)8s 

■D'  3D 

2-3 

D4 

7 n  HI 

1809.253 

i 

3d"4r:a  2dR4s(4F)4p 

3r  •  6F° 

2-2 

1)4 

Zn  HI 

1821  676 

35 

3d9(2D)4p  -  3d* 4s2 

3P° . 3p 

2-3 

1)4 

7,t!  HI 

1825.020 

1 

3d84s2 ■ 3ds4s(4F)4p 

3F  ■  SG° 

4  -4 

04 

Zn  HI 

1839.334 

150 

3d"(2D)4s  •  3d8(2D)4p 

■D  3P° 

2-2 

04 

Zn  HI 

1843.953 

25 

3d9{2D)4p  -  3dR4s2 

3p° . 3p 

1-2 

04 

7n  III 

1864,006 

50 

3d9(2D)4p  -  3d8 4s2 

3F° • 3F 

3-2 

04 

7n  III 

1886.405 

1 

3d84s2  -  3d94s(4l;)4p 

3F  -  5G“ 

I  3-3 

04 

617 


6**m*k*  it.-  r  tijh.-r.tfOT> 


U*U4ri&i«M&*'->  jmxiia 


7n  111 


Zn  IV 


hlcmcol 

Wa*clci>glb 

Intensity  TMuIiipIct 

Configwralton 

Term 

j-i 

References 

—  —  — 

/n  ill 

1888.968 

3d“4<i’  •  3d*(lD)4f 

■D-xr 

2-3 

D4 

Zn  III 

1899  79) 

12 

3d,J(,D)4d  3d’4s(3D}4p 

•?  'F* 

2-3 

L  4 

Zn  III 

1908.436 

1 

3d’4s*  3d*4s(*F)4p 

3F  30“ 

4-3 

o« 

Zn  II! 

1909.424 

6 

3d’4s3  -  3d’4s(*F)4p 

’F  -  Hi* 

3-4 

r>4 

Zn  III 

1919  068 

20 

3d’(sD)4p  3d’4s3 

3F" . =p 

3-3 

M5.D4 

Zn  III 

1921.012 

20 

3d,(,D)4d  -  3d’4s(,D)4p 

30  -  =F° 

3-3 

D4 

Zn  HI 

1927  005 

2 

3d»(*D)Sp  3d’(*D)6d 

3P  iD 

2  1 

D4 

Zn  III 

1928.098 

C 

3d*(*0)5s  -  3d*4s(*0)4p 

'D- 'F 

2  3 

04 

Zn  III 

1929  774 

80 

3d*(30)4p  3d’4s3 

3F° - 3F 

2-2 

M5.1M 

Zn  III 

|930  <25 

15 

3d»(3I))5p-3d’(’D)6d 

3F  HI 

2  3 

04 

Zn  III 

1935.354 

5 

3d»(*0)4d  -3d’4M3D)4p 

3F  .  ip 

4-3 

04 

Zn  III 

1942  392 

1 

3d*4s3  -3d"4s(4F)4p 

3F  -  30“ 

3-2 

04 

Zn  III 

1944  160 

60 

3d*(3D)4p  -  3d’4ss 

3p°  .  3p 

4-3 

04 

Zn  III 

1946  637 

u 

3d»(’I)>5p  -  3d’(*0)Sd 

3F“ . »p 

3-2 

04 

Zn  III 

1954.183 

1 

3u’(*0)4d  -  3d"4s(*D)4p 

3I)  'F 

2-3 

04 

Zn  III 

1962.974 

1 

3d“4s* - 3d*4s(4F)4p 

3F  ■  SD* 

4  4 

04 

Zn  III 

1 967.230 

1 

3d,(?D)5p  -  3d*(3l))6d 

3F°  -  HI 

4-3 

D4 

Zr.  Ill 

1971.416 

•7 

3d°(*D)5p  -  3d*(’0)6d 

3P  -  *1) 

1  2 

1)4 

Zn  III 

1974.863 

o 

3d’(3D)  5p  -  3d’(2D)6d 

3P  -  3D 

1  1 

04 

Zn  III 

1986.020 

3d»(JD)4d  -  3ds4s(*D)4p 

*C  i  »F° 

4  -  3 

04 

Zn  III 

1989.190 

1 0b 

3d’(3l))5p-  3d3(3D)6d 

3ir  -  >i 

2-3 

04 

Zn  III 

1990.637 

25 

3d*(*I))4d  -  3d*4s(1P)4p 

3F  »D° 

2-3 

04 

Zn  III 

1994  454 

1 

3d’(3l))5p-3d’(30)6d 

3I)  'D 

2-2 

1)4 

Zn  III 

1998  150 

10 

3d*4s3-  3d’4s(3F)4p 

'D  -  'D“ 

2-2 

1)4 

Zn  III 

1998.653 

10 

3d*4s3-  3d’(3D)4I 

M)  -  3I)“ 

2-3 

04 

Zn  III 

_ 

1998.977 

25b 

3ds(*D)4d  -  3d*4s(*D)4p 

Hj -  *FC 

3-3 

1)4 

ZINC  IV  (Zn3*),  Z  =  30 

Ground  State  ls22s22p63s23ps3d9  2Ds/2  (27  electrons) 
Ionization  Potential  [508  000]  cm  |63j  eV 


Klcmcnt 

Wavelength 

Intensity 

Multiplct 

Configuration 

Term 

References 

Zn  IV 

412  671 

3 

3d*  -  3dB(,G)4p 

pa31)  -  yHI0 

=6  -  % 

CI9 

Zn  IV 

423.424 

0 

3d’  3d*(3P)4p 

ga’U  -  z4S° 

39-39 

CI9 

Zn  IV 

423.533 

5 

3d"  -  3d*(1G)4p 

?a3 O  -  x3F° 

39  39 

CS9 

Zn  IV 

425.891 

40 

3d*  3d*('G)4p 

£a*D  -  x3F' 

34  -% 

C19 

Zn  IV 

428.541 

30 

3d*  -  3d*(=G)4p 

ya’l)  -  x3F° 

36-39 

C19 

Zn  IV 

428.788 

10 

3d*  -  3d*(3P)4p 

xa3D  -  z»S° 

39  -  Vi 

Cl9 

Zn  IV 

429.299 

15 

3d*  -  3d*f3P)4p 

sa3I)  -  y»r 

34  -39 

Cl9 

Zn  IV 

430.586 

15 

3d’  -  3d*(3P)4p 

ga»D  -  x1!)0 

J9  -39 

Cl9 

Zn  IV 

431.535 

15 

3d’  -  3d‘(3P)4p 

ya3I)  -  y3P° 

39-39 

CI9 

Zn  IV 

431.613 

25 

3d°  -  3d*(3P)4p 

£a3D  x30° 

39-39 

09 

Zn  IV 

434.407 

0 

3d»  -  3d’(3P)4p 

g a’O  -  v’P° 

39-39 

C19 

Zn  IV 

435.023 

5 

3d’  -  3d*I3P)4p 

pa30  -  y40” 

39  -  34 

09 

Zn  IV 

435.762 

20 

3d’  -  3d"(3P)4p 

ga’O  -  x*0° 

39-39 

09 

Zn  IV 

436.248 

15 

3d’  -  3d*(3P)4D 

£a*0  y*I>° 

39-39 

09 

Zn  IV 

436.381 

? 

3d’  -  3d*(3P)4p 

#a3D  -  y4D° 

39-39 

09 

Zn  IV 

436.812 

10 

3d’  -  3d’(3P)4p 

?a3D  x3D° 

39  -  39 

09 

Zn  IV 

441  146 

)  5 

3d’-3d*(1D)4p 

gasD  -  z3P° 

39-39 

09 

Zn  IV 

441.543 

8 

3d’-3d*(3P)4f 

g-J O  -  y4D“ 

39-39 

09 

Zr.  IV 

441.693 

20 

3d’-3d*(3P)4p 

pa3D  -  y‘'I)° 

39-39 

09 

Zn  IV 

442.381 

40 

3d’  -  30*1  =  0)4? 

-  y2D° 

Vi  -39 

09 

618 


Zn  IV 


Zd  IV 


Flcuicnl 

Wjvclcnglh  f 

(meant  y  j 

Multiple:  | 

Con/igurauoo 

Term 

J  J 

Reference* 

Zn  !V 

- r 

444  383 

60 

3d*  -  3d*(lD)4p 

g a3D  -  y’F" 

%  3* 

Cl9 

Zn  IV 

444.455 

30  | 

3d*  -  3d*('D)4p 

ga’D  -  y3D 

* h  35 

Cl5 

Zn  IV 

446.582 

40 

3<1*  -  3d*('D)4p 

ga’D  -  z’P° 

34-34 

Cl« 

Zn  IV 

447.850 

8 

3d*  -  3d*('D)4p 

ga’D  -  y’D° 

34-34 

Cl9 

Zn  IV  | 

449  131 

1 

3d*  3d*('D)4p 

^a’D-z’r 

34  9. 

Cl9 

Zn  IV 

449.970 

40 

3d*  -  3d*(,D)4p 

ga’D  -  y3D° 

34  -34 

C’19 

Zn  IV 

450.985 

50 

3d*  -  3d*(*P)4p 

xa’D  -  z4P" 

34-34 

Cl9 

Zn  iV 

451.624 

10 

3d*  -  3df  (3P)4p 

ga’D  z4P‘ 

34  -34 

Cl9 

Zn  IV 

452.803 

50 

3d*  -  3d*('D)4p 

ga’D  y3F° 

>6  -34 

Cl9 

Zn  IV 

456.671 

35 

3d*  -  3dt(’P)4p 

*a’I>  z4P” 

34-34 

Cl9 

Zn  IV 

457.315 

50 

3d*  -  3d*(’P)4p 

jja’D  z4P“ 

34  -34 

Cl9 

Zn  IV 

466.924 

60 

3d*-3d’(’FI4p 

,?a’D  -  z’F” 

34  *6 

C19 

Zn  IV 

468.426 

40 

3d*3d"(3M4p 

.  _yt\ 

ga  u  -  z'iz 

T l  -  % 

Cl9 

Zn  ;V 

472.086 

75 

3d’  -  3de(’F14p 

ga’D  -  z’F“ 

34-34 

Cl9 

Zn  IV 

472.655 

70 

3d*  3d*(’F)4p 

ga’D  -  z’D“ 

34-34 

Cl9 

Zn  IV 

473.014 

60 

3d*  -  3d*(3F)4p 

*a’D  -  z’F' 

34  -*>5 

C19 

Zn  IV 

473  501 

75 

3d’-3d*(3F):p 

ga’D  -  zX!0 

35  -34 

Cl9 

Zr,  IV 

474.558 

60 

3d*  3d*(’F)4p 

ga’D  -  z’D° 

34  -34 

Cl9 

Zn  IV 

475.768 

8 

i 

3d’-3d’(3F)4p 

*a’D  z4F“ 

34-3* 

Cl  9 

Zn  IV 

476.4'  ' 

60 

1 

3df  -  3d*(3K)4p 

ga’D  -  z*F 

35-34 

C19 

Zn  IV 

47<j.6*k, 

75 

3d*  -  3d*(3F)4p 

sa*D  -  z4F 

34-34 

C19 

Zn  IV 

478.858 

60 

3d*  3d*(3F)4p 

j;a’D  -  z’D° 

35-34 

!  Cl9 

Zn  IV 

482.015' 

50  , 

3d’  -  3d*(3F)4p 

ga’D  -  z4F° 

35  -35 

Ci9 

Zr  IV 

482  H  1 

2 

3d’  3d*i’F)4p 

»a*D  -  zKi” 

35  -*6 

Cl9 

Zn  IV 

485  47  6 

1 

3d’-3d*(’F)4p 

#a’D  -  z*G" 

%  -  % 

C 19 

Zn  IV 

489. '.83 

1 

3d*  -  3d*(3F)4p 

*a’D  ?H)° 

C19 

Zn  IV 

490.956 

3 

3d*  -  3d8(’F)4p 

gd*D  z4D° 

=6-9. 

Cl9 

Zn  IV 

493.365 

2 

3d*  -  3d*(3F)4p 

*a’D  z4D“ 

Cl9 

Zn  IV 

496.719 

1 

3d*  -  Sd*(’F)4p 

*a’D  -  z4D° 

Cl9 

Zn  IV 

497.701 

J 

3d*  -  3d*(3F)4p 

#a’D  -  z4D° 

35  -% 

Cl9 

Zn  IV 

986.960 

2h 

3d*('F)4s  -  3d*(3P)4p 

a4F-x’D' 

%  -35 

|  Cl9 

Zn  IV 

988.667 

5 

3d*(4F)4s  -  3d*(3P)4p 

a4F  -  y4l)° 

35-35 

Cl9 

Zn  IV 

1001.156 

2 

3d*(3F)4s  -  3d*(3P)',p 

a4F  -  x*D“ 

35-34 

CI9 

Zn  IV 

1004.931 

2 

3d«(3F)  !s  -3d'(3P)4f. 

a4F  -  y4D“ 

35-35 

Cl9 

Zn  IV 

101 1.003 

0 

3d*(,F)4s-3d8(’P)4p 

a4F  -  x’D° 

35  -35 

Cl9 

Zn  IV 

1011.605 

7 

3d*(3F)4s  -  3ds(tG)4p 

a*F  -  x’F” 

35  -35 

CI9 

Zn  IV 

1012. 192 

5 

3d*(3F)4s  3d*(3P)4p 

d4F  -  y4D° 

35-35 

CI9 

Zn  IV 

1024.255 

2 

3d’(3F)4s  -  3d“('G)4p 

a’F  x3F° 

35-35 

Cl9 

Zn  IV 

1C.  5.4I4 

4 

3d*'(*F)4s  -  3d*(3P)4p 

a4F  -  y‘D° 

35-35 

C19 

Zn  IV 

10'  7.118 

6 

3d*(3F)4s  3d*(3P)4p 

:.4F-y4D° 

35-35 

Cl9 

Zn  IV 

1036.551 

3 

3d*(3F)4s  -  3d*(3P)4p 

a4F  y4D° 

35  -  54 

CI9 

Zn  IV 

1036.773 

2 

3d*(’F)4s  -  3d*(’P)4p 

a4F  -  y4D° 

34-34 

Cl9 

Zn  IV 

1044.502 

1 

3d*(’F)4s  -  3d*(3P)4p 

a’F  x»I)° 

35-35 

Cl9 

Zn  IV 

1062.240 

I 

3d8('D)4s  -  3d*('G)4p 

MO  -  y*G° 

35  -74 

C19 

Zn  IV 

1066.520 

! 

3d*(’F)4s  -  3de(’P)4p 

a’F  -  x’I)°  ? 

35-35 

CI9 

Zn  IV 

1072  4% 

« 

l 

3d*(’F)4s  -  3d’('D)4p 

a4F  -  y’F° 

74  -35 

Cl9 

Zn  IV 

1073.027 

3<l*(3F)4s  -  3d’(‘D)4p 

a*F-y*D“ 

35-35 

C19 

Zn  IV 

1089.334 

0 

3d*(3F)4s  -  3d*(‘D)4p 

a4F  -  y’F° 

35  35 

C19 

Zn  IV 

1094. 128 

3d*(3F)4s  -  3d*(3P)4p 

a’F  -  y4D° 

35-35 

C19 

Zn  IV 

1094.429 

8 

3d«(’F)4s-3d8(’P)4p 

a4F  z4P° 

75  -35 

Cl9 

Zn  IV 

1101  8% 

2h 

3d*(3F)4s  -  3d*{3P)4p 

a’F  -  y4D' 

35-35 

C19 

Zn  IV 

1109  919 

35 

3d«(3F)4s-3d'(,r>)4p 

a’F  y’D° 

35  -  35 

C’19 

Zn  IV 

1 1 1 1 .935 

2 

3d"(’F)4s  -  3d*(3P)4p 

a4F  -z4P 

35-35 

Cl9 

Zn  IV 

111  5.801 

3 

3de,3F)4s  -  3d*(3P)4p 

a4F-z4P° 

35  -  34 

Cl9 

Zn  IV 

1122.587 

3 

3d*(3F)4s  -  3d’('D)4p 

a’F  -  y’F° 

35  -  35 

Cl9 

Zn  IV 

1133  744 

15 

3d*{3F)4s  -  3d*('D)4p 

a’F-z’P” 

34-34 

C19 

Zn  IV 

1136.406 

40 

3d’(!D)4s  -  3d,(’P)4p 

b’D  -  z4S° 

35-35 

CI9 

Zn  IV 

1137  243 

3 

3d*(1D)4D-3d3(lG)4p 

b’D-x’F” 

35-35 

Cl9 

Zn  IV 

1140  849 

8 

3d*(3F)4s  -  3d*('l))4p 

a’F  -  y’F° 

3a  -34 

Cl9 

Zn  iV 

1141.955 

20b 

3d’(sF)4s-3d*(,D)4p 

a’b  -  y’D° 

35-35 

Cl9 

Zn  IV 

1149  610 

25 

3d*(!D)4s  -  3d’(3P)4p 

b’D  -  z.4Sa 

35-35 

Cl9 

Zn  IV 

1150.481 

30 

3ds('I))4s  -  3d8(’G)4p 

b’O  -  x’F° 

34-34 

09 

Zn  IV 

1152  276 

20 

3d8('D)4.s  -  3d*(3P)4p 

b’D  -  z’S" 

45-35 

CI9 

Zn  IV 

1154.402 

25 

3d8(lL»4s-3d"(‘G)4p 

b’D  -  x’F* 

35-35 

C19 

7«>  IV 

1 1 55  384 

5 

i 

3d8(3F)4s  -  3def‘D)4p 

a  F  -  y’F” 

35  35 

Cl9 

619 


iittiri  n^iii  ft  t^iffMTiiTr  */t 


Zn  IV 


Zn  IV 


filemenl 

W*\ekngth 

lrieosjty 

Muhjpkt  1 

Cou/ij  jraUon 

Term 

J  J 

References 

... 

/n  IV 

1 155.850 

40 

3dr;3F)43  -  3d,!ID,‘4p 

23F  y3D° 

*4-94 

ri9 

/n  IV 

1172  304 

30 

3d*('D;4s-3.i,(JP)4p 

b3D  y3P° 

94  -9. 

C19 

Zn  IV 

1 177.484 

60 

3d*(sP)4s  -  3d,(3’’)4p 

a4P  -  z4S° 

94-34 

C19 

Zn  IV 

1178.391 

15 

3d8(3P)4s  -  3d*(*G)4p 

a4P-x3F* 

94-94 

C19 

Zn  IV 

1179.478 

50 

3d*(3P)4s  ■  3d*(3P)4p 

a4P  -  z4S° 

9.  -39 

09 

Zn  IV 

1179  814 

25 

3d*(‘D)4s  -  3dB(3P)4p 

b3l)-y3P“ 

9.-9, 

09 

Zn  IV 

1180.274 

4 

3d8(3P)4s  -  3d8(3P)4p 

a‘P  -  z3S° 

9.-9, 

09 

Zn  IV 

1182  016 

50 

3d*(3P)4s  -  3dB(3P)4P 

a4P  z4S* 

9.  9, 

09 

Zn  IV 

1189  565 

35 

3d*(’D)4s  -  3i3*<aP)4p 

b3L)  xJD 

9,  -9, 

09 

Zn  IV 

1194  068 

30 

3d8f*D)4s  -  3dB<3P>4p 

b’D-y'P* 

99  94 

09 

Z.n  IV 

1 197  440 

30 

3dV‘D)4s  3d*(3P)4n 

b2D  -  x2D' 

9,-9. 

09 

Zn  IV 

1201  292 

25 

3de(3P)4s  -  3d*(3P)4p 

a4P  •  y*P" 

9.  -  ’4 

09 

Zn  IV 

1201  489 

50 

3d8{3P)4;  -  3d*(!G)4p 

a4P  •  j’F 

9,  -74 

09 

Zn  IV 

1203  430 

40 

3d*(sF)4s  -  3dB(3F)4p 

a-F  z5F‘ 

94  -’4 

09 

Zr,  IV 

1201  038 

30 

3d3(’I))4s  -  3dB(3P)4p 

b3D-x3n" 

%  -9. 

09 

Zn  IV 

1205.594 

25 

3d3(3F)4s  3d8(3l')4p 

a2F  z4F 

9,  -99 

09 

Zn  IV 

1212  110 

12 

3d«(1D)4s  -3d“(3P)4p 

b2D  -  x2ir 

9,-9, 

CP 

Zn  IV 

1212.693 

25 

3d*(3F)4s  -  3d*(3F)4p 

a4F  zKi” 

9,  % 

09 

Zn  IV 

1214  121 

15 

3d*(3F)4s  ■  3d*(3F)4p 

a4l-  -  z3F‘ 

9,-94 

Cl9 

Zn  IV 

1 22^  .181 

60 

3d,(,G)4<>-  3d,(‘G)4p 

aHi-yKi 

9,-94 

09 

Zn  IV 

1221  680 

30 

3d*(*G)4s  -  3d*(,G)4p 

a*G  • ;  SG“ 

9,  -9, 

CP 

Zn  ;v 

1224.052 

50 

3d*(‘D)4s  -  3d"(3P)4p 

b3I)  y4D° 

34-74 

09 

Zn  IV 

1224  179 

20 

3de(iP)4s-  3da(3P)4p 

a4P  y3P“ 

9t  -9, 

09 

Zn  IV 

1224.348 

20 

3d*(3F)4s  -  3d8(3F)4p 

a4F  z’D” 

94-94 

09 

Z.n  IV 

1226.325 

8 

3d*t3P)4s  -  3d8(3P)4p 

a4P  y3F 

94  -94 

09 

Zn  IV 

1227.615 

15 

3d*(3F)4s  -  3d8t3F)4p 

a4F  -  z3F° 

74  -7, 

09 

Zn  IV 

1228.003 

1 

3d8(‘G)4s  3d8('G>4p 

aHl - 

*4  -34 

09 

Zn  IV 

1228.482 

60 

3d8(‘G)4s-  3d»(,G)4p 

-  v*G 

7,  -  74 

09 

Zn  iV 

1228  646 

50 

3d8(’F)4s  -  3d8(3F)4p 

a4F  -  z’F' 

99-9, 

09 

Zn  IV 

1229  <362 

1  s 

3d“(3P)4s-  3d8l3P)4p 

a4?  -  y2P" 

9,  -9, 

09 

Zn  IV 

1231  458 

25 

3J8(3F)4s  -  3d8(3F)4p 

a4F  z2D 

94  -  9, 

09 

Z.n  IV 

1233  806 

10 

3d8i'D)4s-  3d8t3P/4p 

b2I)  y4D° 

94  -94 

09 

Z.n  IV 

1234  857 

20 

3d’(‘D)4s  -  3d8(3P)4p 

b2D  y4D° 

9,-34 

09 

Zn  IV 

1236.768 

1 

3d8(sP)4s  -  3d8(r,P)4p 

a4P  x2D’  ? 

Ml  - 

Civ 

Zn  IV 

1237.250 

3d8(3F)4s  -  3d8(3F)4p 

a4F  zHF 

94  -  % 

09 

Zn  IV 

1239.102 

40 

3d8(3F)4s  •  3d8(3F)4p 

a4F  z2D 

34-94 

09 

Zn  IV 

1239  602 

40b 

3d8(3P)4s  3dsCP)4p 

a4P  x2D 

94  -94 

09 

Zn  IV 

1243.157 

40 

3d8(3P)4s  -  3d8(3P)4p 

a’P  -  x2I)° 

34-3, 

09 

Zn  IV 

1246  260 

3 

3d8(3F)4s  -  3d8(3F)4p 

a4l  -  z=G 

94  -  94 

09 

Zn  IV 

1247  000 

10 

3d"(’F)4s  -  3d“(’F)4p 

a4F  -  z4F° 

94  -% 

09 

Zn  IV 

1248  184 

15 

3d8(3P)4s  -  3d,(3P)4p 

a4P  -  x2D“ 

94-94 

09 

Zn  IV 

1249  083 

3 

3d8(’D)4s-  3d8(3P,Mp 

b2l)  y4D” 

94  -  94 

09 

Zn  IV 

1 249  402 

5 

3d8CD)4s-3d8(:,P)4p 

b3D  v4D° 

94-94 

09 

Zn  IV 

1249.676 

40 

3d8(3F)4s  -  3d8(3F)4p 

a4F  -  z2F3 

54-94 

09 

Zn  IV 

1250  466 

30 

3d8(’D)4s  -  3d8(3P)4p 

b3D-y4D’ 

94  •  94 

09 

Zn  IV 

1253.664 

40 

3d8(3F)4s-3d8(-’F)4p 

a4I;  -  z*B° 

34-94 

09 

Zn  IV 

1257  291 

30 

3d8(3F)4s  -  3dB<3F)4p 

a4F  -  /4F° 

%  -94 

09 

Zn  IV 

1259  673 

5 

3d»(3F)4s  -  3d8(3I-)4p 

a4F  •  z2G° 

34-94 

09 

Zn  IV 

1264.205 

0 

3d8(3P)4s  -  3ds(3P)4p 

a2P  •  z4S” 

94-94 

09 

Zn  IV 

1265  223 

3 

5d8(3P)4s  -  3d8(’G)4p 

a3P  x3F' 

94-34 

09 

Zn  IV 

1265.716 

60 

3d8(3F)4s  -  3d8(3F)4j. 

a4F  •  z4F° 

94  -9, 

C 14 

Zn  IV 

1267.397 

40 

3d8'3P)4s  3d8(3P)4p 

a2P  -  z2S' 

94  -  94 

09 

Zn  IV 

1269  144 

4 

3dsf3F)4s  -  3dR(3F!4p 

a4F  •  z3D° 

94-94 

09 

Zn  IV 

1272.192 

50 

3d8(3F)4s-3d8(3F)4p 

a4F  -  z.Hi° 

74-94 

C 19 

Zn  IV 

1 272.963 

60 

3d8(3F)4s-  3d8(3F)4p 

a4F  -  z4F° 

%  -  74 

09 

Zn  IV 

1 273.81 8 

30 

3d«(lD)4s-3d8(’I))4p 

b*D  -  z2P” 

34-94 

CP 

Zn  IV 

1275.756 

40 

3d8(3F)4s  -  3d8(3F)4p 

a'F  •  z4F'’ 

34  -  94 

09 

Zn  IV 

1277.110 

60 

3d8(3P)4s  -  3d8(3P)4p 

a4P  •  y4D” 

94-74 

09 

Zn  IV 

1278.491 

20 

3d8(3F)4s  -  3d8(3F)4p 

a3F  z3F” 

74  -94 

09 

Zn  IV 

1280.443 

60 

3d8(3F)4s-  3d8(3F)4P 

a’F  •  z4F” 

94  -94 

C 19 

Zn  IV 

1281,292 

15 

3d8(3P)4s  -  3ds(3P)4P 

a3r  -z3S° 

lk  ’  %k 

Cl9 

Zn  IV 

1282  027 

20 

3d*(3P)4s-  3d"(3P)4p 

a4P  y4D” 

94  -  'k 

Cl9 

Zn  IV 

1282  363 

50 

3d8(3P)4s  -  3d8(3P)4p 

a4P  y4D" 

94  ■  94 

09 

Zn  IV 

1283.497 

50 

3dB(3P)4b-  3d3(3P!4p 

a4P  y4D' 

94  -  3, 

09 

Zn  IV 

1284.185 

40 

3d8('D)4s  •  3d*(’D)4p 

b2l)  •  v3D° 

94  94 

CP 

620 


zp^nir  j-j 


*—•■■' .  ‘  ■•  • 


Zn  IV 


Zn  IV 


Element 

Wavelength 

Intensity 

Multiplet  j 

^  oaftgvra^oa 

Tcnn 

J  J 

reference* 

Zn  IV 

1284  382 

50 

3d*(aP)4«  -  3d*(i‘P)<p 

a4P  -  y4D‘ 

V. 

C19 

Zn  IV 

1284.-M5 

50 

3d*(3P)4s  -  3d*(aP)4p 

i’P-VD 

•6  -  % 

C19 

Zn  IV 

1288  875 

40 

3d‘(3P)4s  -  3d*(,P)4p 

a4F  -  y4D 

66  -36 

C19 

Zn  IV 

1290  440 

40 

3d*('D)4s  3d*('D)4p 

b’D  -  7*P 

36-66 

Cl9 

Zn  IV 

1291  795 

5C 

3d*(3F)4s  -  3d*(3F)4p 

a4F  -  z4F 

66-66 

Cl? 

Zn  IV 

1292  484 

60 

3d*(3F)4s-Jd*(3F)4p 

a8F  -  z4F” 

36  -*S 

C19 

Zn  IV 

1294  306 

10 

3d*(3F)4s  -  3d*(3F)4p 

a4F  -  7*0“ 

66  -  ’A 

CI9 

Zn  IV 

1296,589 

50 

3d*(3F)4s  -  3d*(aF)4p 

a4F  -  z4F 

6.  -  66 

Cl« 

Zn  IV 

1296  730 

50 

3d,(3F)4<  -  3d*(aF)4p 

a4F  -  CF 

66  -36 

C19 

Zn  IV 

i 301  082 

30 

3d*f‘D)4s  -  3d*('D)4p 

b’D  -  y’D”  ? 

66  -*6 

C18.KS 

Zn  IV 

1301  204 

50 

3d*('D)4s  -  3d,('D)4p 

b’D  •  y3F 

8.-36 

Cl9 

Zn  IV 

1 301  865 

40 

3d*(aF)4s  -  3d*(aF)4p 

a4F-z*G" 

36-66 

CI9 

Zn  IV 

1306  097 

40 

3d*(aP)4s  -  3d*(aP)4p 

a3P  -  y3P° 

9.  -9. 

Cl9 

Zn  IV 

130b  641 

60 

3d‘(aF)4s  -  3d*{aF')4p 

a4F  -  z^” 

66 

C19 

Zn  IV 

1311.939 

50 

3d*CD)4s  -  3d*f'D)4p 

b3D  -  z’P" 

66  -  36 

Cl? 

Zn  IV 

1317.975 

50 

3d*(sF')4s  -  3oll(>F)4p 

a3F  -  z’F” 

36  •  36 

Cl? 

Zn  IV 

1319  200 

5 

3d*('D)4s  -  3d*('D)4p 

b’D  -  v’D” 

46-36 

C|9 

Zn  IV 

1320  699 

50 

3d*(3F)4s  -  3d*(aF)4p 

a4F  -  z*G 

66-66 

Cl9 

Zn  IV 

1321.188 

50 

3d8(’F')4s  -  3d,(aF‘)4p 

a3F  -  z’F 

66  -  66 

Cl9 

Zn  IV 

1322.308 

50 

3d*(aF/4s  -  3d*(aF)4p 

a4F  z*G° 

36  ■% 

Cl° 

Zn  IV 

1322.414 

50 

3d'(aF)4s  -  3d*(sF)4p 

a3F  z’D’ 

36-56 

Cl9 

Zn  IV 

1325.659 

5 

3d8(3P)4s-3d*f'D)4p 

a4P  z’F 

36-36 

Cl9 

Zn  IV 

1  325  831 

30b 

3d,<1D)4s-3d8f’D)4p 

b3D  y3F  ? 

66-36 

Cl9 

Zn  IV 

1326  708 

50b 

3d*(3F)4s  -  3d*(’F)4p 

a4F  -  .'4C“ 

66-6. 

Cl9 

Zn  IV 

1 329.061 

5 

3d*(aF)4s  -  3d*(’F}4p 

a3F  -  z’-G 

76  -  76 

Cl9 

Zn  IV 

1329.923 

40b 

3d,('G)4«  -3<l,(’G)4p 

aHi  -  x’F 

vj  -66 

CI9 

Zn  IV 

1330.297 

40b 

3d!(ari4s  -  3d*(aP)4p 

a’P  >.  ?D° 

36-36 

CI9 

Zn  IV 

I  ).M  JW 

4U 

id’CPMs  -  3<l*{'D)4p 

.t4P  -  z’P” 

36  -36 

C19 

Zn  lv 

1 333.168 

40 

3d8(3P)4s-  Jd*(aP)4p 

a1D  -  y’F 

66-4, 

Cl9 

Zn  IV 

1333  2% 

50 

3d*(al  )4s  -  3d,(aF’)4p 

a3F  -  z’D” 

36-36 

Cl9 

Zn  IV 

1.336  889 

40 

3d*(aP)4s  -  3d*(1D)4p 

a4P  y3D' 

36-66 

Cl9 

Zn  IV 

1340.162 

50 

3d8(3P)4s  -  3d*(aP)4p 

a3P  x’D" 

36-66 

C19 

Zn 

1  342.720 

40 

3d*(3P)4s  -  3d"(’D)4p 

a4P  -  y’D” 

66-6. 

Cl9 

Zn  IV 

1343  794 

50 

3d8('D)4s  -  3d“(’D)4p 

b3D  y’F” 

36-66 

CI9 

Zn  IV 

1  344.063 

50 

3d‘(3F)4s-3d"(aF)4p 

a4F  -  z*G 

36-66 

Cl9 

Zn  IV 

1345.622 

10 

3d,(aP)4s  3d"(aP)4p 

a'P  -  x’D’ 

'h  -  36 

CI9 

Zn  IV 

1347  949 

50 

3d"(3F)4s-3d8(3F)4p 

a4F  -  z*G 

56  -  36 

C19 

Zn  IV 

1348  354 

40 

3d8(3P)4s  ■  3da(1D)4p 

a4P  z’P" 

36  -  '6 

CI9 

Zn  IV 

1  349.872 

50 

3d8(3F)4s  -  3il“(3F)4p 

a’F-zKi" 

36  -  % 

Cl9 

Zn  IV 

1 350.968 

10b 

3d"(3P)4s  -  3d8('D)*p 

a4P  -  z’P” 

'k-'h 

Cl9 

Zn  IV 

1  352.247 

40 

3d"(3F)4s  3d*(3F)4p 

a’F  -  z.4F” 

36  -6, 

Cl9 

Zn  IV 

U52.876 

6C 

3d"(’G)4s  -  3J8(’G)4p 

a’G-x’F 

66-36 

CI9 

Zn  IV 

1353  476 

3 

3d8(1C,)4s-3d8(1G)4p 

a’G  x’F” 

36  -36 

Cl9 

Zn  IV 

1355  967 

40 

3d8(3P)5s-3d*('D)4p 

a'P-v’ir 

36  ■  36 

Cl« 

Zn  IV 

1356.178 

50 

?d"(,G)4s  -  3d*('G)4p 

a’G  -  z’H” 

66  - '36 

C 19 

Zn  IV 

1357  787 

50 

3d8(3F)4s  -  3d8(3F)4p 

a4F'  -  z4D” 

6.-36 

C19 

Zn  IV 

1358,608 

30 

3d8(3P)4s  -  3d8('D)4p 

a4P  -  y’D” 

•6-36 

CI9 

Zn  iV 

1359  460 

50 

3d?CD)4s-3d8(3P)4p 

b’D  -  z4P" 

36  -6. 

Cl9 

Zn  IV 

1361  321 

50 

3dN3P!4s-3d*(‘D;4p 

a4P  -  y’F" 

66  -  36 

C|9 

Zn  IV 

1361.979 

60b 

3d8(3P)4s  -  3d*(’D)4p 

a4P  y’D 

66-36 

C19 

Zn  IV 

1363.413 

60b 

3d8(3F)4s  3d8(3F)4p 

a’F  -  z’F” 

6 6-36 

C!9 

Zn  IV 

1363  913 

60 

3d8(3F)4s  -  3d8(3F)4p 

a4F  z4D 

%  -66 

Cl9 

Zn  IV 

1365.233 

60 

3d8{'D)4s  -  3d8(3P)4p 

b’D  -  z4P” 

6*  -  !6 

09 

Zn  IV 

1368  135 

8 

3d8(sF)4s  •  3d8(,F)4p 

a’F  -  z’D” 

66  66 

C:9 

Zn  IV 

1369  497 

60 

3d8(3F)4s  -  3d8(3F)4p 

a’F  -  z’G 

36-66 

Cl9 

Zn  IV 

1370.385 

60 

3tl8(3r)4s  -  3d8(3F")4p 

a’F  ■  z4F” 

36-36 

C 19 

Zn  IV 

1371.176 

50 

3d8(’D)4s  -  3d8(sP)4p 

b’D  -  z4P” 

36. -36 

C19 

Zn  IV 

137V  304 

60 

3d8(3F)4s-3d8(3F)4p 

a’F  z’G'’ 

-  :k 

C19 

Zn  IV 

1 375  954 

40 

3d8<3F)4s  -  3d8(’F)4p 

a4F  z4D° 

36-36 

C'19 

Zn  IV 

1377.621 

60 

3d8(3F)4s  -  3d8(3F)4p 

a4F-z4D" 

36  ’6 

Cl9 

Zn  IV 

1382.035 

15 

3d8(3P)4s  -  3de(‘D)4p 

a4P  -  y’F° 

36-46 

Cl9 

Zn  IV 

1384  341 

40 

3d8(‘D;4.t-3d8(3P)4p 

b’D  -  z4P" 

36-34 

C19 

Zn  IV 

1385  473 

4 

3d9(3P)4s  -  3d8(3P)4p 

a3P  -  y4D” 

\  •  Va 

C19 

Zn  IV 

1 385  908 

6 

3d*(3P>4s  -  3de(3P)4p 

a3P  y4D” 

36  -  36 

C19 

Zn  IV 

1387.046 

50 

3d8(‘G)4s-  3d8(‘G)4p 

a’G-z’H” 

36-36 

Cl9 

H  He  Li  Be  B  C  N  0  F  Ne  Na  Mg  Al  Si  P  S  Cl  At  K  Ca  Sc  Ti  V  Cr  Mn  l-'e  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 
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Zl!  IV 


Zn  IV 


Element 

Wtveleo*th 

Intensity 

Muhiplet 

Coofigunaioa 

Term 

J  -  J 

References 

Zn  IV 

0*7.215 

50b 

3d*(*P)4«  -  3d*(3P)4p 

*3P  v*D* 

H, -H, 

C19 

Zn  IV 

13*7.655 

50 

3d*(>G)4y  -  3d3('G)4p 

**G  z3H" 

Hi -Hi 

CI9 

Zn  IV 

13*8.25* 

50 

3d’(34’)4t  -  3d*('D)4p 

*4P  y3F 

9. -H, 

CI9 

Zn  IV 

1391.216 

60b 

3d'(3F)4s  -  3d*(3F>4p 

a4F  -  z4D* 

%  -9. 

09 

Zn  IV 

093.00 

50 

3d*(3F)4s  -  3d*('F>4p 

a*F-z4F 

34  % 

C19 

Zn  IV 

094.509 

50 

3d*(3F)4x  -  3d*(3F)4p 

a’F  -  z«F 

H, -Hi 

CI9 

Zn  IV 

1400  111 

50 

3d*l*F)4s  -  3d*(3F)4p 

i*F  -  z4F" 

%  % 

09 

Zn  IV 

1402.097 

20 

3<S*(*P)4s  •  3d*(3P)4p 

a*P  -  jr'D’ 

34  -  Hi 

09 

Zn  IV 

1402.500 

35 

3d*(sP)4t  -  3d*(3P)4p 

a3P  -  jr'D' 

Hi  ■ 

09 

Zn  IV 

1403  954 

40 

3d*(3F)4s  -  3d*(3F)4p 

a3F  -  z'G* 

Hi-H, 

09 

Zn  IV 

1409.370 

60 

3d*(3F)4s  -  3d*(3F)4p 

a4F  -  z4D* 

34-34 

09 

Zn  IV 

1410  310 

25 

3d*(3F)4s  -  3d*(3F;4p 

a4F  z4D° 

Hi-Hi 

09 

Zn  IV 

1411.015 

60 

3d*(*P)4s  -  3d*(3P)4p 

a4P  z4F 

34-34 

09 

Zn  IV 

1412.9% 

10 

3d,(>G)4x-3d'(3P)4p 

aK}  -  x3!)' 

34-44 

09 

Zn  IV 

1413.867 

50 

3d*(3P)4s  -  3d*(3P)4p 

a4P  -  z4F 

Hi-Hi 

09 

Zn  IV 

1418.667 

40 

3d*(3P)4x  -  3d*l3P)4p 

a4P  -  z4F 

Hi -Hi 

09 

Zn  IV 

1419.572 

40 

3d*(3F)4s  -  3d*(3F)4p 

a3F  z44-” 

Hi-Hi 

09 

Zn  IV 

1425.002 

25b 

3d*(3P)4s  -  3d4(3P)4p 

a4P  -  z-F 

Hi -Hi 

09 

Zn  IV 

1425.210 

50b 

3d'(*P)4s  -  3d*l3P)4p 

a4P  -  z4P° 

Hi -Hi 

09 

Zn  IV 

1427.759 

10 

3d*(3F)4s  -  3d*(3F)4p 

a3F  -  7  ‘G° 

%  -% 

09 

Zn  IV 

1427.879 

40 

3d*(3P)4x-  3d*(3P)4p 

a4P  -  z4P° 

9, -Hi 

09 

Zn  IV 

1431.592 

8 

3d*(IP)4s  -  3d"(3P)4p 

a4P  -  z4F 

H,- Hi 

09 

Zn  IV 

1436.577 

40 

3d*(3P)4s  -  3d*(,D)4p 

a3P  z3F 

Hi -Hi 

09 

Zn  IV 

1438  558 

15 

3d°(3F)4s  -  3d*(3F)4p 

a‘F  z4D° 

34  -34 

09 

Zn  IV 

1449.496 

40 

3d*('G)4s  3d*(3P)4p 

a*G  -  y4I)° 

Hi-% 

09 

Zn  IV 

1449.837 

40b 

3d*(3P)4s  -  3d*('D)4p 

a3P  -  y3D° 

34-34 

09 

Zn  IV 

1454.465 

25 

3d*(3P)4s  -  3d*('D)4p 

a3P  z3F 

Hi -Hi 

09 

Zn  IV 

1455.630 

30 

3d*(3F)4s  -  3d*(3F)4p 

a3F  zxi” 

Hi -Hi 

09 

Zn  IV 

1459  964 

40 

3d*(3F)4s  -  3d*(3F)4p 

z3F  iHV 

■'ll -Hi 

09 

Zn  IV 

1461.283 

30 

3d*(3P)4s  -  3d*(,D)4p 

aV  -  z3F 

Hi -Hi 

09 

Zu  IV 

1465  386 

20 

3d*('G)4t  ■  3d*(3P)4p 

a«G  y4I)° 

Hi -Hi 

09 

Zn  IV 

1472  256 

20 

3d*(3P)4s  -  3d*('D)4p 

a3P-y3D'’ 

Hi -Hi 

09 

Zn  IV 

1476  410 

40 

3d*(3F)4s  -  3d*(3F)4p 

a3F  z4D" 

34-34 

09 

Zn  IV 

1481.232 

30 

3d’(3F)4s-3d'(3F)4p 

a3F  -  z’G” 

Hi-’’/, 

09 

Zn  IV 

1481.837 

25 

3d*(!P)4s  -  3d*('D)4p 

a3P  z3P° 

'.4  ■  H, 

09 

Zn  IV 

1493.146 

40 

3d*(3F)4s  -  3d*(3P)4p 

a3F  -  z4D° 

Hi- Hi 

Cl9 

Zn  IV 

1503.079 

30 

3d“(3P)4s  -  3d*(‘D)4p 

a3P  y3F° 

H,-Hi 

09 

Zn  IV 

1515  425 

15 

3d*('D)4s  -  3d*(3F)4p 

b3D  ,-3F 

34-34 

09 

Zn  IV 

1529.833 

25 

3d"(3F)4s  •  3d’(3F)4p 

a3F  - 1  *D° 

’k-’k 

09 

Zn  IV 

1531.372 

25b 

3d“(!I>)4s  -  3d*(3F)4p 

b3D  -  z‘D° 

Hi-H, 

09 

Zn  IV 

1533  667 

20 

3d'(3F)4s  -  3d‘(3F)4p 

a3F  -  z4D’ 

Hi -Hi 

09 

Zn  IV 

1535  415 

25 

3d*(‘G)4s  -  3d,(1D)4p 

aHi  -  y’D” 

Hi-H, 

09 

Zn  IV 

1539  068 

6 

3d'(,Dj4j-?d"(3F)4p 

b3D  -  z’F’ 

Hi-Hi 

09 

Zn  IV 

1546.454 

20b 

3d'(3P)4s  -  3d‘(3P>4p 

aT-z'F 

Hi-Hi 

09 

Zn  IV 

1553.941 

20 

3d*(3P)4s  -  3d‘(3P)4p 

a3P  4F 

Hi-H, 

09 

Zn  IV 

1555.431 

20 

3d3(‘D)4s-3d,(3M4p 

b3D  z*D” 

Hi-Hi 

09 

Zn  IV 

1557  881 

20 

3d«(V)4s-3d8(3n4p 

a3P  -  z4F 

Hi-'h 

09 

Zc  IV 

1558.971 

25 

3d*(‘G)4s  -  3d’(,D)4p 

aK)  -  y3F° 

H,  -% 

09 

Zn  IV 

1559.709 

15b 

3d*(,G)4s  -  3d,(lB)4p 

a*G  -  y3F“ 

’h-’/. 

09 

Zn  IV 

1571.207 

5 

3d*(,D)4s  ■  3d’(3F)4p 

b3D  z3F° 

Hi-’h 

09 

Zn  IV 

1574  833 

20 

3d’(3P)4s  -  3d*(3P)4p 

a3P  -  z4P° 

Hi-H, 

09 

Zn  IV 

1577.504 

20 

3d*(,D)4s-3d*(3F)4p 

b3D  -  z3D" 

Hi  Hi 

09 

Zn  IV 

1587.036 

5 

3d*(!D)4s  -  3d8(!F)4p 

b’D-z^0 

Hi-’/i 

09 

Zn  IV 

1595.258 

30 

3d*(*G)4s  3d’(,D)4p 

a'-G  -  y3F“ 

‘h-H, 

Cl9 

Zn  IV 

1597.563 

50b 

3d*(3P)4s  -  3d*(3F)4p 

a4P  -  z*F° 

Hi-H, 

09 

Zn  IV 

1603.088 

6 

3d“('D)4s  •  3d*(3F)4p 

b'4D  z3D° 

Hi-H, 

09 

Zn  IV 

1606.907 

|2 

3ti*(3P)4s  -  3d*(3F)4p 

a4P  -  z3D° 

Hi -Hi 

09 

Zn  IV 

1610  574 

3 

3d«(3P)4s-3d"(3F)4p 

a4P-z‘D” 

Hi  Hr 

09 

Zn  IV 

1612.688 

10b 

3d,(lD)4s  -  3d’(3F)4p 

b3D  z4F° 

Hi  H 

09 

Zn  IV 

1615.345 

8 

3d,(3P)4s  -  3d’(3F)4p 

a'P  z3D° 

Hi -Hi 

09 

Zn  IV 

1620  165 

40 

3d*('D)4s  -  3d*(3F)4p 

b3D  z4F° 

Hi-H, 

09 

Zn  IV 

1639  318 

100b 

3da('D)4s  -  3d*(3F)4p 

b3D  z4F°  ? 

Hi-H, 

09 

Zn  IV 

1646.290 

8 

3d"(>D)4s  3d"(3F)4p 

b3D  -  z4F° 

H,  ■  % 

09 

Zn  IV 

1547.16! 

2 

3ds('D)4s  3d*(3F)4p 

b3D  -  z4F° 

Hi-H, 

09 

Zn  IV 

1657.790 

5 

3d"(3P)4s  -  3dl'(3F)4p 

a4I’  -  z3D° 

Hi  H 

09 

622 


Zn  IV 


Zo  VI 


Element 

Wtvcksflb 

In  leant  y 

Mubjplet 

CotTguritioo 

Term 

J  J 

References 

Zo  !V 

1666.760 

60 

3d,(IP)4s-3dt(sF)4p 

a4P  z*D* 

Vi  -Vi 

C19 

Zn  IV 

1677.399 

2 

3d*(’P)4i  -  3d*(JF)4p 

a4P  z*G* 

Vi  -Vi 

CIS 

Zn  IV 

1700  788 

2 

3d*(*P)4s  -  3d4(JF)4p 

*4P  -  z4F* 

’h  -Vi 

C19 

Zn  IV 

1704  971 

10b 

3d*(*F)4s  -  3d*(1F)4p 

a4P  -  z4r 

Vi  -Vi 

Cl9 

Zn  IV 

1705.997 

:5b 

3d*(*P)4j  -  3d*(,F)4p 

a4P  -  z4F* 

Vi  -Vi 

CIS 

Zn  IV 

1714.457 

15b 

3d*(,P)4s  -  3d’(1;F)4p 

a4P  -  z4F* 

Vi  -Vi 

CI9 

Zn  IV 

1  729.760 

10 

3d*(‘D)4s  -  3d*(JF)4p 

b*D  -  i*G° 

Vi-Vi 

CIS 

Zn  IV 

1743. 734 

15 

3d*(JP)4s  -  2d*(*F)4p 

a4P  -  z4r 

Vi  -  Vi 

Cl9 

Zn  IV 

1744  502 

12 

3d*(‘D)4«i  -  5d*(sF)4p 

b»D  -  z4D* 

Vi  -  Vi 

CIS 

Zn  IV 

1745  998 

25 

3d*('D)4s  -  3d*(*F)4p 

bn3  -  z4D* 

Vi-Vi 

CIS 

Zn  IV 

1751.463 

8 

3d“(,P)4s  -  3d*(*F)4p 

a*P  -  zaF'  7 

Vi  -Vi 

CIS 

Zn  IV 

1772  843 

1 

3d*(sP)4s  -  3d*(,F)4p 

a’P  -  zan* 

Vi-Vi 

CIS 

Zn  IV 

1777.404 

40b 

3d‘('D)4s  -  3d*(*F)4p 

b*D  -  z4D“ 

Vi-Vi 

CIS 

Zn  IV 

17138.01 5 

0 

3d*(*P)4s  -  3d*(*F)4p 

a4F  -  z*G’ 

Vi  Vi 

CIS 

Zn  IV 

UiOO.147 

15b 

3d*(*P)4s  -  3d*(,F)4p 

a1?  zaD* 

■4  -Vi 

CIS 

Zn  IV 

1801  704 

80 

3d*('D)43  -  3d*(sD4p 

b*D  -  z4D° 

Vi  -Vi 

Cl9 

Zn  IV 

1809.521 

20 

3d*(5P)4s  -  3d*(,F)4p 

a4P  -  z4Da 

Vi  -  Vi 

CIS 

Zn  IV 

1814.222 

75 

3d*(*P)4s  -  3d*(*F)4p 

a4P  -  z4D° 

54  ->4 

CIS 

Zn  IV 

1834.966 

30 

3d*fsP)4s  -  3d*(’F)4p 

a*P  zaD* 

%  -Vi 

CIS 

Zn  IV 

1835.124 

50 

3d*('D)4s  3d*(,F)4p 

b*D  -  z4D° 

Vi  -Vi 

CIS 

Zn  IV 

1837.680 

1 

3d*(,P)4s  -  3d*(’F}4p 

a4P  -  z*G* 

Vi-Vi 

Cl9 

Zn  IV 

1844  909 

75 

3d*(’P)4s  -  3d*(*F)4p 

a4P  -  z40" 

Vi  -Vi 

CIS 

Zn  IV 

1849.791 

75 

3d*(’P)4s  -  3d*(’F)4p 

a4P  z4D° 

Vi  -Vi 

CIS 

Zn  IV 

1856.025 

5 

3d,(>P)4s  -  3d,(3F)4p 

a4P  z4D* 

Vi  -Vi 

CIS 

Zn  IV 

1877.976 

50 

3d*('G)4s  -  3d*(sF)4p 

a*G  -  z*P 

Vi  -  Vi 

CIS 

Zn  IV 

1881.861 

90 

3d*(‘D)4s  -  3d*(»F)4p 

b*D  -  ?.4d° 

Vi-Vi 

CIS 

Zn  IV 

1907  168 

50 

3d,(,P)4s  3d*(,F)4p 

a4P  z4D° 

Vi  -Vi 

CIS 

Zn  IV 

1913.521 

1 

3d*(3P)4s  -  3d*(5F)4p 

aaP  z4F“ 

Vi  -Vi 

CIS 

Zn  JV 

1919  019 

100b 

3d*(aP)4s  -  3d*(*F)4p 

a4P  -  z4D” 

Vi  -Vi 

C>s 

Zn  IV 

1963.112 

60 

3d‘(‘G)4s  -  3d*(*F)4p 

a*G  z*P 

%  -Vi 

CIS 

Zn  IV 

1974  254 

15 

3d*(*G)4s  -  3d*(*F)4p 

a«G  -  zaD° 

Vi  -  Vi 

CIS 

Zn  IV 

1987  874 

35 

3d*(‘G)4s  -  3d*(5F)4p 

iHj  z*G” 

Vi -Vi 

CI9 

Zn  IV 

1989.199 

10b 

3d"(‘G)4s  3d*(5F)4p 

aHj  -  z*G° 

Vi  Vi 

CI9 

ZINC  V  (Zn4+),  Z  =  30 

Ground  State  ls22s22p63s23p83d8  3F4  (26  electrons) 
Ionization  Potential  (702  000]  cm  [87(  eV 


ZINC  VI  (Zn5+),  Z  =  30 

Ground  State  ls22s22p63s23p83d7  4F9/2  (2*5  electrons) 
Ionization  Potential  (919  000]  cm1;  (114]  eV 
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'1 


ZINC  VIF  (Zn84),  Z  =  30 

Ground  Stale  ls*2s*2p83s’3p83d8  *D«  (24  electrons) 
Ionization  Potential  (1  161  000]  cm  *;  [144)  eV 


ZINC  VIII  (Zn74),  Z  =  30 
Ground  State  ls72s72p83s73p83d*  %.2  (23  electrons) 
Ionization  Potential  [1  420  000]  cm  ■;  [176]  eV 


ZINC  IX  (Zn84),  Z  =  30 

Ground  State  ls72s*2p83s73p«3d«  *D0  (22  electrons) 
Ionization  Potential  [I  670  000]  cm  <;  [207]  eV 


ZINC  X  (Zn9<),  Z  =  30 

Ground  State  Is*2s*2p83s*3p«3d3  «F„  (21  electrons) 
Ionization  Potential  [2  033  0001  cm  [241]  eV 


624 


I 


Zn  XI  Zn  XIII 

ZINC  XI  (Znl0+),  Z  =  30 
Ground  State  ls22s22p*3s*3p*3d*  3F*  (20  electrons) 

Ionization  Potential  [2  226  000]  cm  *;  [276]  eV  j 


Hemcm 

Wavelength 

— 

intensity 

Multiple! 

Configuration 

Term 

J  J 

v  defences 

Zn  \1 

74  17? 

60 

h—  ■  -  -  -  -  “•  —  — 

3d*  -  3d  4f 

i-’F-HT 

F37 

Zn  XI 

74  21  i 

80 

3d3  -  3d4f 

*3F  •  Ki‘ 

t-4 

E37 

In  XI 

74.7»7 

160 

3d*  -  3d  4f 

g3 F  XT 

4-5 

K37 

Zn  XI 

74  4!2 

10 

3d2  •  3d  4f 

p’F-XT 

4  4 

F.77 

Zn  XI 

74  669 

10 

3d3-3d4f 

g3F  3F° 

2-3 

F  37 

Zn  XI 

74  724 

20 

3d*  -  3d 4f 

g3F  3F° 

2-2 

E37 

Zn  XI 

74  876 

20 

3d1-  3a4f 

83F  •  3F" 

3  3 

E37 

Zn  Xt 

74  896 

10 

3d3 - 3d4f 

g3F  -  3F° 

3-2 

F33 

Zn  XI 

74  940 

20 

3d*  3d4f 

g*r  'r° 

4-4 

H77 

Zn  XI 

77.030 

10 

3d*  -  3d4f 

gip .  3f” 

4  3 

K37 

Zn  XI 

77  406 

20 

3d3-3d4f 

'D-'F“ 

2-3 

FI  37 

Zn  XI 

77  790 

120 

3d3  -  3d4f 

*I>  -  *D* 

2  -  2 

F  77 

Zn  XI 

77.677 

10 

3d3 - 3d4f 

JP  •  3D 

0  1 

F  77 

Zn  XI 

77  668 

-  .  - 

20 

j 

| 

3d*  -  3d  4! 

3P-3D* 

1  -2 

F37 

ZINC  XII  (Zn114),  Z  =  30 
Ground  State  ls22s22p63s23p63d  2D3,2  (19  electrons) 
Ionization  Potential  [2  508  400]  cm"’;  [311]  eV 


Me  men!  j  Wavelength  [  Intensity 

Multiple  ( 

Configuration 

Term 

j  i 

References 

^  -  -T  -  - 

■ 

Zn  XI 1 

7d  5f 

*2D  2F 

%  -  % 

H37 

Zn  XI 1 

34  744  |  10 

<d  3f 

2F° 

36  -  % 

K37 

Zn  XU 

68.271  !  40 

3d-4f 

K21)-2F' 

%  -  % 

1  37 

Zn  Xll 

3d-4( 

gJl)  -  SF 

\  -  % 

K37 

Zn  XU 

126.786  1  40 

3pfi  3d  -  3p5  3d2 

g2D  2D 

%  -  % 

OI7 

Zn  XII 

It7. 346  [  40 

3p" 3d  -  3p53d2 

?2D  -  2P3 

^2  *  % 

G17 

Zn  XII 

127.671  1  40 

3p63d  -  7p53d2 

S2D  2I7 

“6  -79 

G17 

Zn  X!1 

128.718  I  20 

3p63d  3p53d2 

p2D  2P 

%  -'k 

on 

Zn  XU 

178  148  40 

3p‘3d  ■  3p5.3d2 

rr>  2F 

7/2 

G17 

Zn  XU 

140  283  40 

7p«3d-  3ps3d2 

**D-»F 

%  -  % 

Ol7 

ZINC  XIII  (Zn12+),  Z  =  30 
Ground  State  !s22s22pfi3s23p6  'S0  (18  electrons) 
Ionization  Potential  ]3  395  700]  cm  [421]  eV 


Piemen! 

Wavelength  ]  Intensity-] 

Multiple!  |  Configuration 

Verm 

J  J 

References 

Zn  X1U 

Zn  XU1 

Zn  XU1 

.  .  : 

60.248  20 

61.376  10 

131082  I  40 

j  | 

3p6-3pi(2P’)4s 

3p"  -  3p5(2P”)4s 

3p“  3ps(2P“)3d 

s'S  -  'h\'k}° 

K'S  %!%)' 

^■S  «P" 

■ 

0  1 

0  1 

0-  1 

K37 

1-77 

G)7 

625 


Zn  XIV 


ZINC  XIV  (Zn1*4),  Z  =  30 
Ground  State  ls*2s*2p*3s*3p*  *PS/2  (P  electrons) 
Ionization  Potential  [3  661  900]  cm-1;  [454]  eV 


Zn  XVIII 


ZINC  XV  (Zn144),  Z  =  30 
Ground  State  ls22s*2p83s23p4  *P2  (16  electrons) 
Ionization  Potential  [3  944  200]  cm1;  [489]  eV 


ZINC  XVI  (Zn154),  Z  -  30 
Ground  State  ls*2s*2p*3s23p3  4Si2  (15  electrons) 
Ionization  Potential  [4  323  000]  cm'1;  [536]  eV 


ZINC  XVI!  (Zn164),  Z  =  30 
Ground  State  ls22s22pe3s23p2  3P0  (14  electrons) 
Ionization  Potential  [4  637  800]  cnr1;  [575]  eV 


ZINC  XVIII  (Zn’74),  Z  -  30 
Ground  State  ls22s22p83s23p  2P;/2  (13  electrons) 
Ionization  Potential  [4  952  400]  cm-1;  [614]  eV 


Zn  XIX  Zn  XXI 

ZINC  XIX  (ZnI#+),  Z  =  30 
Ground  State  ls*2s*2p*3si  *So  (12  electrons) 

Ionization  Potential  [5  622  000]  cm'1;  [697]  eV 


ZINC  XX  (Zn19+>,  Z  =  3C 
Ground  State  ls12s*2p*3s  *Si,*  (11  electrons) 
Ionization  Potential  [5  950  700]  cm  ’;  [738]  eV 


Element 

Wavelength 

Intensity 

Multipiet 

Configuration 

Term 

J-J 

References 

Zn  XX 

26.3t 

10 

3p  -  5d 

«P“’D 

3k  -3k 

F30 

Zn  XX 

26.62 

30 

3p  -  Jd 

*P“  -  !l) 

3k-3k 

F30 

Zn  XX 

30.08 

20 

3d  -  5f 

*D  -  *F* 

3k  *6 

F30 

Zn  XX 

30  14 

30 

3d  -  5f 

*D-*F* 

3k  -Tk 

F30 

Zn  XX 

34.08 

60 

3s  -  4p 

g's-*r 

3k  -3k 

F30 

Zn  XX 

34  27 

30 

3s  4p 

g’s 

3k  3k 

FJ0 

Zn  XX 

36  2C 

50 

3p  -  4d 

*P"  *D 

3k  -3k 

1-30 

Zn  XX 

36.74 

70 

3p  -  4d 

ip»  .  iD 

3k  -3k 

F30 

Zn  XX 

42.83 

70 

3d  -  4f 

iD-»F 

3k  -  3k 

F30 

Zn  XX 

42.93 

80 

3d  -  4f 

>D  *F 

3k -3k 

F30 

ZINC  XXI  (Zn®”),  Z  =  30 
Ground  State  ls22s22p8  !S0  (10  electrons) 
Ionization  Potential  14  %9  000  cm  1855.9  eV 


Element 

Wavelength 

|  Intensity 

Muinplct 

Cocuiguration 

Term 

J-J 

References 

Zn  XXI 

9 .77 

r  '  ' 

i 

2s* 2p*  ■  2s2|i*3p 

ES  '  *P0 

0  1 

F29 

Zn  XXI 

10.47 

60 

2p‘-2p’3d 

>S-»P° 

0-1 

F29 

Zn  XXI 

10.67 

40 

| 

2p* - 2ps3d 

■S  -  3D° 

0-1 

F29 

Zn  XX! 

10.80 

20 

2p»-2p53d 

■S  *P“ 

0-1 

F29 

Zn  XXI 

11.51 

40 

2p*-2p53s 

>S  -  'P° 

0-1 

F29 

Zn  XXI 

11.76 

60 

2p* - 2ps3s 

>S  *P* 

0-1 

F29 

Zn  XXII 


Zn  XXVI 


ZINC  XXII  (Zn*l+),  Z  =  30 
Ground  State  ls*2sx2p5  lP£rj  (9  electrons) 
Ionization  Potential  (15  753  000)  cm  (i  ,.j  cV 


ZINC  XXIII  (Zn2l+),  Z  =  3C 
Ground  State  ls*2s22p4  3P2  (8  electrons) 
Ionization  Potential  (16  6%  000]  cm'1;  [2070]  eV 


ZINC  XXIV  (Zn23+),  Z  =  30 
Ground  State  1ss2s22p3  4S^2  (7  electrons) 
Ionization  Potential  [17  874  000]  cm  [2216]  eV 


ZINC  XXV  (Zn24+),  Z  =  30 
Ground  State  ls22s22p2  3P0  (6  electrons) 
Ionization  Potential  [18  954  000]  cm~!;  [2350]  eV 


ZINC  XXVI  (Zn25’),  7,  =  30 
Ground  State  ls22s22p  2P]/2  (5  electrons) 
Ionization  Potential  [19  995  000]  cm  *;  [2479]  eV 


628 


Zn  XXVII  Zn  XXX 

ZINC  XXVII  (Zn**+),  Z  =  30 
Ground  Slate  lsi2s*  (4  electrons) 

Ionization  Potential  {21  350  000]  cm-1;  {2647]  eV 


ZINC  XXVII!  (Zn274),  Z  =  30 
Ground  State  ls22s  2Si,2  (3  electrons) 
Ionization  Potential  {22  423  000]  cm  [2780]  eV 


ZINC  XXIX  (Zn284),  Z  =  30 
Ground  State  Is2  lS0  (2  electrons) 
Ionization  Potential  [95  692  000]  cm"1;  [11864]  eV 


Element 

.  _ 

Wavelength  ]  Intensity 

Multiple! 

Configuration  j 

Term 

J.J 

References 

Zn  XXIX 

1.18 

r 

is1 - ls3p 

s’S  -  sp" 

0-t 

Cll 

Zn  XXIX 

1,39 

.  ! 

j 

Is1  i  s  2p 

g'S-’P" 

0  1 

C!1 

ZINC  XXX  (Zn2S4),  Z  =  30 
Ground  State  Is  2St/2  (1  electron) 
Ionization  Potential  [99  910  000]  cm  [12387]  eV 


Element 

Wavelength  j 

|  Intensity 

Multiple!  ] 

Configuration 

Term 

j  •  j 

References 

Zn  XXX  : 

1  34  P 

1 

! 

Is  •  2p 

: 

'k  * 

1 

Ks 

629 


,2'.  2r-f,  O  -  1? 


4! 


■  r  i  nr-u  it v,-y)rifliriii i  i<i "niiiiVi  •••irtrvir  t 


mum 


j ithme. 


Ga  I 


Ga  II 


GALLIUM  I  (Ga0+),  Z  =  31 

Ground  State  ls*2s*2p«3s*3p«3d“>4s*4p  (31  electrons) 

location  Potential  48  387.63  cm-;  5.999  eV 


II  iua*Tl,  L  -  ,, 

Ground  State  ls*2f‘2p«3S’3P«3d'04S‘  *S0  (30  electrons) 
Ionization  Potential  165  458  cr1;  20.51  eV 


Hitmen: 

Ga  II 
Ga  II 
Ga  II 
Ga  II 
Ga  II 

Ga  II 
Ga  II 
Ga  II 
Ga  II 
Ga  II 

Ga  II 
Ga  II 
Ga  II 
Ga  II 
Ga  II 


Wivdtojph 

i  Inic 

82960 

100 

!  958  67 

1  100 

!  960  57 

20 

969  29 

100 

998.52 

100 

.002  95 

1  150 

•012-32 

250 

I0!9  10 

150 

I 

1023.80 

250 

1 

1033.69 

400 

1 

1113  78 

50 

j  1 1 '9  20 

150 

|  II  .3  8! 
|  1 167.6? 
1173  78 


Ga  II 

j  1186.81 

Ga  II 

!  1227.10 

Ga  II 

|  1286.38 

Ga  II 

j  1327.8! 

Ga  II 

1  1414  44 

Ga  II 

|  1449  40 

Ga  11 

!  1 463.6' 

Ga  II 

1473.73 

Ga  II 

1483  48 

Ga  II 

!  48.3,95 

Ga  11 

1495.11 

Ga  II 

1504.31 

Ga  II 

1505.00 

Ga  II 

1514  57 

Ga  II 

1515.15 

Ga  II 

1535.50 

Ga  I) 

i 536,31 

Ga  11 

1536  91 

Ga  II 

1669  38 

Ga  II  j  !69s  81 

Ga  II  j 

1770.2 

Ga  II  1 

1799  42  i 

Gall  1  1813,98 

Ga  II 

1845  26 

J 

2  SO 
50 
100 

150 

20 

250 

250 

1000 

250 

100 

150 

150 

150 

150 

150 

150 

250 

150 

400 

250 

50 

150 

250 

500 

250 

.500 

750 


4s*  4s5p 
4s  4p  -  4s  7d 
4s4p  -  4s8s 
4s4p  -  4s 8s 
4s4p  •  4s6ti 

4s  4p  -  4s  6d 
4s4p  -  4s6d 
4s  4p  •  4s  7s 
4s4p  -  4s7s 
4s4p  -  4s7s 

4s  4p  -4s5d 
4s  4p  -  4s  5d 
4s  4p  -  4s  5d 
4s  4p  •  4s  6s 
4s  4p  •  4s  6s 

4s  4p  4s  6s 
4s  4p  ■  4s  8s 
4s 4p  4s 70 
4s4p - 4s7s 
4s*-4s4p 

4s4p  4s6d 
4s 4p  •  4p2 
4s 4p  •  4pJ 
4s  4p  -  4pJ 
4s4p  np1 

4s  4p  -  4pJ 
4s 4p  4p? 

4s  4p  -  4s  40 
4s 4p  -  4s 40 
4s 4p  -  4s 40 

4s 4p  •  4s 4d 
4s 4p  -4s4d 
4s 4p  •  4s 40 
4s4p  -  4s 40 
4s 4p  -  4s 4d 

4s 4p  -  4s 5d 
4s4p  -  4s5s 
4s4p  4s5s 
4s 4p  ■  4s 5s 


630 


Ga  III 


GALLIUM  III  (Ga**),  Z  =  31 
Ground  State  ls22s22p®3s23p®3d,04s  lSi/2  (29  electrons) 
Ionization  Potential  247  700  cm' 1  30.71  'V 


Ga  IV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

■  ~ 7 

Ga  III 

619%  P 

100 

4s  •  5p 

g’s  •  '-r 

% 

L2 

G 2  lit 

622  04  P 

100 

s  -  5p 

-  *P° 

'k  -  Vt 

L2 

Ga  HI 

1267.27 

1 50 

4p  -  4(5 

-  »D 

'k-3h 

L2 

Ga  III 

i  797.50 

2X1 

4p  -  4d 

2P”  -  2D 

L2 

Ga  III 

1295.45 

100 

4p  -  4d 

*P° - *D 

36  -% 

L2 

Ga  III 

1323.15 

300 

4p  -  5s 

ip»  .  2S 

Ms -Hi 

1.2 

Ga  III 

1353  94 

400 

4p  ■  5s 

1P°  . 

%  -  Vi 

L.2 

Ga  III 

1495  10 

500 

4s  -  4p 

g’S-’P0 

Vi  -Vi 

L2 

Ga  III 

1534.51 

500 

4s  -  4p 

g*s  •  2P’ 

Vi  -  Vi 

L2 

GALLIUM  IV  (Ga3+),  Z  =  31 
Ground  State  ls22s22p63s23p63d10  *So  (28  electrons) 
Ionization  Potential  517  500  cm-1;  64.2  eV 


Element 

Wavelength 

Intensity 

Multiple!  | 

I—  •-  .  .  -  _  . . 1 

Configur_UoU 

Term 

J-J 

References 

Ga  IV 

422.5 

200 

| 

3d'°-3d*(2D)4p 

S>S-3D° 

0-1 

Ml 

Ga  IV 

423.6 

250 

3d",-5d»(2D)4p 

g'S-'P0 

0-1 

Ml 

Ga  IV 

440.3 

50 

I 

3d10  -  3d,,!Di4p 

g’S-P” 

0-1 

Ml 

Ga  IV 

1137.1 

50 

3d9(*D)4s  -  3d»t!D,4p 

D->D° 

3-2 

Ml 

Ga  IV 

1156.7 

250 

3d*(2B)4s  -  3d9(2,7)4p 

3I)  -  'D° 

7-2 

Ml 

Ga  IV 

1163.6 

150 

3d9(2Dj4s  -  3d9(2D)4p 

3D  3D° 

2-1 

Mi 

Ga  IV 

1170.6 

500 

3d9(2D)4s  -  3d3(2D)4p 

3I)  -  *F° 

3-3 

Ml 

Ga  IV 

1171  7 

20 

3d9(2D)4s  -  3d9(2D)4p 

3D  ->P" 

2  1 

Ml 

Ga  IV 

1185  3 

400 

3d9I*D)4s  -  3d*(sD)4p 

3D  -  'D° 

1-2 

Ml 

Ga  IV 

1186.0 

20 

3d9(2D)4s-3d9(2D)4p 

3D  -  3D° 

3-2 

M, 

Ga  IV 

1190.9 

450 

3d9(2D)4s  -  3d“(2D)4p 

3D  -  >F° 

2  3 

Ml 

Ga  IV 

1 1 93.0 

450 

3d9(2D)4s-3d9(2D)4p 

3B  -  3D° 

1  - 1 

Ml 

Ga  IV 

1195.1 

500 

3d9(2D)4s  -  3d9(2D)4p 

30 . 30- 

3-3 

Ml 

Ga  IV 

1 201 .6 

200 

3d*(2D)4s  -  3d9(2D)4p 

30  .  ip” 

1  - 1 

Ml 

Ga  IV 

1206.9 

500 

3d9(2D)4s  -3,l!:(2D)4p 

30 . 30” 

2-2 

Ml 

Ga  IV  1 

1216.2 

0 

3d9(2D)4s  -  3d9(2D)4p 

30 . 30° 

2-3  : 

Ml 

Ga  IV 

1228.0 

500 

3d9(2D)4s  -  3dJ(2l»4p 

lI)  -  'D“ 

2-2 

Mi 

Ga  IV 

1 23t>.4 

150 

3d°(2D)4s-3d9(2D)4p 

'D  -  3D° 

2-1 

Ml 

Ga  IV 

1238.6 

250 

3d9(2D)4s-3d9(2U)4p 

30 . 30c 

1  2 

Ml 

Ga  IV 

1241.7 

5C 

3d9(2D)4s  -  3d*(2D)4p 

3D  .  3p” 

3-2 

Ml 

Ga  IV 

1245.5 

600 

3d9(sD)4s  -  3d9(2D)4p 

10  -  tp° 

2-1 

M! 

G?  IV 

1258.7 

750 

3d9(*D)4s  -  3d9(2D)4p 

3D  -  3F° 

3-4 

Ml 

Ga  IV 

1264.6 

500 

3d9(2D)4s  -  3d9(2D)4p 

30 . 3p” 

2-2 

Ml 

Ga  IV 

1267.2 

O00 

3d9(2D)4s  -  3d°(2D)4p 

10  .  ip” 

2-3 

Ml 

Ga  IV 

1279.2 

500 

3d9(:  D)4s  -  3d9(2D)4p 

3 p»  .  3p° 

5-3 

MI 

Ga  IV 

1285.3 

600 

3ii9(2D)4s-  3d"("D)4p 

10-30” 

2-2 

Ml 

Ga  IV 

1295.9 

750 

3d9(2D)4s-  3d9(2D)4p 

10-30” 

2-3 

Ml 

Ga  IV 

1299.5 

7'0 

3d9(2D)4s  -  3d9(2D)4p 

30 . 3F” 

1  2 

Ml 

Ga  IV 

1303.5 

750 

3d?(2D)4s  -  3d9(2D)4p 

30 . 3J3” 

.■3 

Ml 

Ga  IV 

1309.6 

5<.<G 

3d9(2D)4s  -  3d°(2D)4p 

30 . 3p” 

2-1 

Ml 

Ga  IV 

1314  8 

250 

3d9(2D)4s  -  ?d9(2D)4p 

30 . 3p» 

i  -  0 

Mi 

Ga  IV 

1338.1 

750 

3d9(2D)4s  -  3d9!2D)4p 

30 . 3p” 

3-2 

Ml 

Ga  IV 

’  347.0 

150 

3d9(2D)4s  -  3d°(2I»4p 

30  _  3p” 

1  1 

Ml 

Ga  IV 

13.51.0 

100 

3d,‘(2D)4s  -  3d»(2D)4p 

10 . 3F” 

9 -2 

Ml 

Ga  IV 

1364,7 

50 

3ds(2D14s  -  3d“(2D)4p 

30 . 3p” 

2-2 

1 

Ml 

H  He  It  He 

c 

z 

u 

V  Ne  Na 

Mg  Al  Si  F  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn 

C.a  C.e 

As  Se  Br  Ki 

631 


Ga  IV 


Ga  V 


Elem^n* 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

IS 

References 

C.a  IV 

1395.5 

200 

3d,(JD)4s  -  3d*(JD)4p 

>D  •  »F* 

2-3 

Ml 

Ga  IV 

1402.5 

100 

3d*(2D)4s-3d»(2D)4p 

'D-2F 

2-1 

Ml 

Ga  IV 

1405.4 

20 

3d*(2D)4s  -  3d*(1D)4p 

2D-2F 

1  -2 

Ml 

Ga  IV 

1465.9 

50 

3d*(2D)^s  -  3d*(1D)4p 

■D-2F 

2-2 

Ml 

GALLIUM  V  (Ga«+),  Z  =  31 
Ground  Slate  ls22s22p63s2Vps3d9  2Ds/2  (27  electrons) 
Ionization  Potential  [726  000]  cm  [90]  eV 


Element 

wavelength 

Intensity 

Multiple  | 

Configuration 

Term 

J  J 

References 

Ga  V 

296.75 

—  ....  . 

10C 

-  — i 

3d*  -  3d,('G)4p 

a8D  -  x8F 

Vi-Vi 

Kit 

Ga  V 

298.36 

1000 

3d8  3d'(,G)4p 

a3D  x3F 

Vi-Vi 

KI6 

Ga  V 

299.41 

800 

3d8  -  3d,(3P)4p 

a2D  -  y3P° 

Vi  -Vi 

Kit 

Ga  V 

299.95 

900 

3d8  -  3d*(’G)4p 

a3D  -  x2F 

Vi -Vi 

Kit 

Ga  V 

300.51 

900 

3d"  -  3d*(3P)4p 

a2D  xJD“ 

Vi  Vi 

Kit 

Ga  V 

300.73 

200 

3d8  -  3d*(3P)4p 

a3D  -  x2D“ 

Vi  -Vi 

Kit 

Ga  V 

301.15 

800 

3d8  -  3d®(3P)4p 

a3D  -  yJP° 

Vi-Vi 

Kit 

Ga  V 

302.65 

10 

3d8  -  3dsPP'4p 

a2D  -  y2P‘ 

Vi-Vi 

Kit 

Ga  V 

303. SI 

800 

3d"  -  3d*(3P)4p 

a2D  -  xlD° 

%  -Vi 

Kit 

Ga  V 

304.01 

10 

3d* -  3d8(3P)4p 

a2D  -  x2D” 

Vi  -  Vi 

Kit 

Ga  V 

306.20 

100 

3d8  -  3d8(‘D)4p 

a2D  z2P° 

Vi  -Vi 

Kit 

Ga  V 

306  99 

1000 

3d8  -  3d*('D)4p 

a2D  -  y2D° 

Vi  -Vi 

Kit 

Ga  V 

308.24 

700 

3d8  -  3d*('D)4p 

a2  )  -  y2F° 

Vi  -% 

Kit 

Ga  V 

308  32 

200 

3d8  -  :d"(‘D)4p 

32l)  -  y2D° 

Vi  -  Vi 

Kit 

Ga  V 

309  61 

!  200 

3d8  -  3d8(‘D)4p 

a2n  -  z2P° 

Vi  -Vi 

Kit 

Ga  V 

310.42 

10 

3d8  -  3d8(‘D)4p 

a2D  -  y2D“ 

Vi  -Vi 

Kit 

Ga  V 

311.77 

800 

3d8  -  3d8(’D)4p 

a2I)  -  y2D° 

Vi -Vi 

K:t 

Ga  V 

312.39 

400 

3d8  -  3d8(’P)4p 

a2I)  -  74P 

Vi  -Vi 

K16 

Ga  V 

312.91 

10 

3d8  -  3d8(3P)4p 

a2D  -  z4P" 

Vi -Vi 

Kit 

Ga  V 

313.66 

300 

3d8  -  3d8('D)4p 

a2!)  -  y2F° 

Vi  -Vi 

Kl6 

Ga  V 

315.94 

100 

3d8-3d8(3P)4p 

a2D  -  z4P° 

Vi  -Vi 

Kit 

Ga  V 

316  47 

200 

3d8  -  3d8(3P)4p 

a2D  z4P° 

Vi-Vi 

Kit 

Ga  V 

319.40 

800 

3d8  3<JR(3F>4p 

a2I)  -  z2F° 

Vi  -Vi 

Kit 

Ga  V 

320.53 

100 

3d8  -  3d”(3F14p 

a2D  z2D° 

Vi  -  Vi  j 

KI6 

Ga  V 

322  30 

600 

3d8  -  3d"(3F)4p 

a  D  -  z2F° 

Vi  -Vi 

Kit 

Ga  V 

322.92 

300 

3d8  3d8(3F)4p 

a2D  -  iK\" 

vi  -  %  ! 

KI6 

Ga  V 

322.98 

800 

3d8  -  3d*(3F)4p 

a20  z2D” 

Vi-Vi 

Kit 

Ga  V 

323.10 

300 

3d8  -  3d8(’F)4p 

a2D  -  z2F° 

Vi-Vi 

Kit 

Ga  V 

324.24 

500 

3d8  -  3d*(3F)4P 

a  D  -  z2D° 

Vi-Vi 

Kit 

Ga  V 

324.94 

500 

3d*  -  3d8(3F)4p 

a2D  z4F“ 

Vi-Vi  i 

Kit 

Ga  V 

326.13 

400 

3d8  -  3d"(3F)4p 

a2D  -  z4F’ 

Vi  Vi 

Kit 

Ga  V 

326.76 

400 

3d8  -  3d"(3F)4p 

a2D  z2D 

Vi  -  Vi 

V  *  t 

W.  1  <> 

Ga  V 

328.64 

300 

i — 

3d8  3d«(3F)4P 

a2D  -  z4F° 

Vi  -  Vi 

Kit 

632 


Ga  VI 


Ga  X 


! 


GALLIUM  VI  (Gast),  Z  =  31 
Ground  State  ls22s*2ps3s23p83d*  3F4  (26  electrons) 
Ionization  Potential  [944  000]  cm'1;  [117]  eV 


GALLIUM  VII  (Ga«+),  Z  =  31 
Ground  State  ls22s22p63s23p63d7  4Fs/j  (25  electrons) 
Ionization  Potential  [1  186  000]  cm"!;  [147]  eV 


GALLIUM  VIII  (Ga7+),  Z  =  31 
Ground  State  ls22s22p83s23p83d8  *D4  (24  electrons) 
Ionization  Potential  [1  444  000]  cm  ;;  [179]  eV 


GALLIUM  IX  (Ga8+),  Z  =  31 
Ground  State  ls22s22p63s23pfi3d5  6S5/2  (23  electrons) 
Ionization  Potential  (1  726  000]  cnr’;  [214]  eV 


GALLIUM  X  (Ga#+),  Z  =  31 
Ground  State  h22s22p63s23p63d4  5D0  (22  electrons) 
Ionization  Potential  [2  000  000]  cm1;  [248]  eV 


633 


Ga  XT 


GALLIUM  XI  (Ga10+),  Z  =  31 
Ground  State  ls22s22p*3s23p*3d2  /Fva  (21  electrons) 
Ionization  Potential  [2  420  000]  cm1;  [284]  eV 


Ga  XV 


GALLIUM  XII  (Gai:t),  7.  =  31 
Ground  State  ls22s22pe3s23p63d2  3F2  (20  electrons) 
Ionization  Potential  [2  589  000]  cm-1;  [321]  eV 


GALLIUM  XIII  (Ga12+),  Z  =  31 
Ground  State  ls22s22p63s23pe3d  2D3/2  (19  electrons) 
Ionization  Potential  [2  887  500]  cm-1;  [358]  eV 


GALLIUM  XIV  (Ga13+),  Z  =  31 
Ground  State  ls22s22p63s23pe  ’S0  (18  electrons) 
Ionization  Potential  [3  831  300]  cm-1;  [475]  eV 


GALLIUM  XV  (GaI4+),  Z  =  31 
Ground  State  ls22s22p63s23p5  2P&2  (17  electrons) 
Ionization  Potential  [4  113  600]  cm'1;  [510]  eV 


Ga  XVI 


Ga  XX 


j 


GALLIUM  XVI  (Ga15*),  Z  =  31 
Ground  State' lsa2sa2p*3sa3p4  3Pa  (16  electrons) 
Ionization  Potential  (4  404  000)  cm"1;  (546)  eV 


GALLIUM  XVII  (Ga16+),  Z  =  31 
Ground  State  lsa2sa2p63sa3p3  4S&2  (15  electrons) 
Ionization  Potential  [4  807  000]  cm"3;  [5%]  eV 


GALLIUM  XV11I  (Gam),  7  =  31 
Ground  State  lsa2sa2p63sa3na  3P0  (14  electrons) 
Ionization  Potential  [5  137  900]  cm  [637]  eV 


GALLIUM  XIX  (Ga18+),  Z  =  31 
Ground  State  lsa2sa2p83s23p  zPJ/2  (13  electrons) 
Ionization  Potential  [5  460  600]  cm’1;  [677]  eV 


GALLIUM  XX  (Ga19+),  Z  =  31 
Ground  State  ls22sa2p63s2  (12  electrons) 
Ionization  Potential  [6  170  000]  cm’1;  [’’65]  eV 
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Ga  XXI 


Ga  XXV 


GALLIUM  XXI  (Ga*0*),  Z  =  31 
Ground  Slate  ls22s22p*3s  2Sm  (11  electrons) 
Ionization  Potential  [6  517  100)  cm  [808)  eV 


GALLIUM  XXII  (Ga21*),  Z  =  31 
Ground  State  ls22s22p«  «S0  (10  electrons) 
Ionization  Potential  [16  293  000)  cm*1;  [2020]  eV 


GAI  LIUM  XXIII  (Ga22*),  Z  =  31 
Ground  State  is22s22p*  2P?,2  (9  electrons) 
Ionization  Potential  [17  100  COO)  cm1;  [2120)  eV 


GALLIUM  XXIV  (Ga23+),  Z  =  51 
Ground  State  ls22s22p4  3P2  'is  electrons) 
Ionization  Potential  [18  083  000]  cm  •;  |2242]  eV 


GALLIUM  XXV  (Ga241),  Z  =  31 
Ground  State  ls22s22p3  %^’(7  electrons) 
Ionization  Potential  [19  301  000]  cm  ’  ;  [2393]  ey 
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Ga  XXVI 


GALLIUM  XXVI  (CaM+),  Z  =  31 
Ground  State  ls22s22p*  3P0  (6  electrons) 
Ionization  Potential  [20  431  000]  cnr‘;  [2533]  eV 


Ga  XXX 


GALLIUM  XXVII  (Ga2*4),  Z  =  31 
Ground  State  ls22s22p  2P?,.2  yZ  xtrons) 
Ionization  Potential  [21  519  000J  cm-1;  [2668]  eV 


GALLIUM  XXVIH  (Ga27-),  Z  =  31 
Ground  State  ls22s2  !S0  (4  electrons) 
Ionization  Potential  [22  901  000]  cm  [2840]  eV 


GALLIUM  XXL”  (Ga284),  Z  =  31 
Ground  State  lr:22s  2S*/2  (3  electrons) 
Ionization  Potential  [24  052  000]  cm  *;  [2982]  eV 


GALLIUM  XXX  (Ga294),  Z  =  31 
Ground  State  Is2  ‘S0  (2  electrons) 
Ionization  Potential  [102  395  000]  cm-1;  [12695]  eV 
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Ga  XXX! 


Ga  XXX! 


GALLIUM  XXXI  (Ga30+),  Z  =  31 
Ground  Slate  Is  2Su2  (!  electron) 
Ionization  Potential  [106  774  000]  cm1;  [13238]  eV 
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GERMANIUM  I  (Ge0*),  Z  -  32 
Ground  State  ls22s22p63s23p63d104s24p2  3P0  (32  electron  ) 
Ionization  Potential  63  713  cm'1;  7.899  eV 


Ge  I 


Ge  I 


hlcmcnt 

Wavelength 

In:cnsny 

CSSS] 

Configuration 

Term 

j.j 

References 

Ge  !? 

!  546.234 

A6 

tie  I? 

1546.581 

A6 

Ge  I? 

1546  883 

A6 

Ge  I? 

1547  069 

A6 

Ge  I? 

1547.412 

A6 

Ge  !? 

1579.405 

Ab 

Ge  I 

1579  899 

4p’  -  4p8d 

0-1 

A6 

Ge  I 

1580.989 

4p2  -4p8d 

S3P  3P’ 

0-1 

A6 

Ge  I? 

1587  63 

A6 

Ge  I 

1S91 

4p2 - 4p8d 

SJP 

1  -2 

A6 

Ge  I? 

1 591 .87 

A6 

Ge  1? 

1591  98 

A6 

Gc  I 

1592.842 

4p5  4p8d 

tf3P-3F° 

1  -2 

A6 

Ge  I 

1593.950 

4p2  4p8d 

e3P  -  >P° 

1  -  1 

Ab 

Ge  I 

1595.046 

,p2  -4p8d 

*3P  3P’ 

1  1 

A6 

Ge  I 

1 5%. 443 

4p2-4pl  Id 

g3P  -  3I)' 

0-1 

A6 

Ge  I? 

1596.711 

A6 

Ge  I 

1598.020 

j 

4p2  -4p9s 

A,3p.ip- 

0- 1 

Ab 

Gc  I 

1600  824 

4p2  -  4pl0d 

g3P  -  »D* 

0-  1 

A6 

Ge  I? 

1604  28 

A6 

Ge  I? 

1608.500 

A6 

Ge  I 

1610.774 

4p2  -  4p  1  Id 

ff3P  .  30- 

1  - 1 

A6 

Ge  I 

1610.866 

4p2 - 4p  1  Id 

tf3P  .  3LV 

1  2 

A6 

Ge  I 

1612.974 

4p2  -  4p8d 

8JP-SP° 

2-2 

Ab 

Ge  I 

1613.557 

4ps  -  4p9s 

£3P-3P” 

1  2 

A6 

Ge  I? 

1613.818 

Ab 

Ge  I 

1614.792 

4p* - 4pSd 

g*  P  -  2F° 

2-2 

A6 

Ge  I 

1615.234 

4p2  -  4pl0d 

*3P  3D" 

1  1 

A6 

Ge  I 

1615.571 

3 

4p2  -  4p  1 0d 

*3P - JD“ 

1  -2 

A6 

Ge  I 

1615.715 

2 

4p2  -  4pl0s 

K3P-3P° 

2-2 

A6 

Gc  I? 

1616.509 

A6 

Ge  I? 

1617.29 

Ao 

Ge  I 

1624.1300  st 

2 

4p2  -  4p  8d 

?3P  .  30° 

0-1 

K5 

Ge  I 

1624.78 

4p2  -  4p  10s 

j,3p  .  3p° 

0-1 

A  6 

Ge  I 

1625.46 

4p2  -  4p9d 

<>3P  .  30«  ? 

1  - 1 

A6 

Gc  I 

1629  600 

4p2 - 4p7d 

SJP-  P° 

0-1 

Ab 

Ge  I 

1630.1  '33  st 

2 

4p2  -  4p8s 

r’P-’P’ 

0-  1 

K5.K3 

Ge  I 

1633.312 

4p2  -  4p  1  Id 

#3P  -  3D° 

2-2 

A6 

Ge  I 

1633.468 

2 

4p2 - 4p  1  Id 

^3 P  .  3T)°  ? 

2-3 

W10.A6 

Ge  I 

1635.2590  st 

2 

4p2 - 4p7d 

?3P-3h° 

0-1 

K5.A6 

Ge  I 

1636.062 

4p2  -  4p9s 

r’F->r 

2-2 

Ab 

Ge  I 

1636.312 

5 

4p2  -  4p  lOd 

g3P  -  3D" 

2-3 

A6 

Gc  I 

1637.74 

4p2  -  4p  !0d 

*3P  .  30° 

2  1 

A6 

Ge  I 

1638. i38 

4p2  -  4p  Hid 

2-2 

A6 

Ge  I 

1638.958 

3 

4p2 - 4p?d 

S3P  3D' 

1  -1 

A6 

Gc  I 

1639.641 

2 

4p2  -  4p  10s 

J?3P  -  3P° 

1  -  1 

A6 

Gc  I 

1639.7300  st 

6 

4p2  -  4p8d 

?3P  .  3D” 

1-2 

K5.A6 

Gc  I 

1640.394 

4p2  -  4p7d 

g*P-  'F° 

2-3 

A6 

Ge  I 

1643.1931  st 

4 

4p2  -  4p9s 

S3P  -  3P“ 

0-1 

K5.K3 

Gc  I 

1644.52 

4p2  -  4p7d 

g»p  3p“ 

1  1 

Ab 

Ge  I 

1645  1146  s! 

1 

4p2  -  4p8s 

?sp .  >p° 

!  -1 

K5.K3 

Ge  I 

1647.1222  st 

2 

4p?  -  4p7d 

?3p.3,y 

1  2 

K5,X3 

Ge  i 

1647.5310  st 

3 

4p2  -  4p8s 

g3p  -  3P° 

12 

K5  K3 

Ge  I 

I65G.2945  st 

4 

4p2  -  4p7d 

?3P-3D° 

1  1 

K5.A6 

Ge  I 

1651.5288  st 

3 

4p2  -  4p6d 

1?3P-3P” 

0- 1 

K5.K3 

Gc  I 

1651  9547  st 

6 

4p2 - 4p7d 

g3P-'D" 

!  -2 

K5,Kj 

Gc  t 

1652.347 

1 

4p3 - 4p7d 

*aP-3F" 

2-3 

Ab 

Ge  1 

1658.3752  st 

3 

4p2  -  4p9s 

g3P  -  3P° 

i  -1 

K5.K3 

Ge  I 

1660.7956  st 

2 

4p2  ■  4p9s 

g'P  ■ 

1  0 

K5.K3 

Ge  I 

166!  3453  st 

5 

4p2  -  4p6d 

g3  p-  ‘r° 

1  1 

K5,K3 

Ge  l 


ttivtlrntih  |  InltniKr  f 


Contyurauon 


(ie  I 


Ge  11 


hlemcnl 

Wavelength 

Imenirt* 

Multiple! 

Configuration 

Term 

i  J 

References 

Cic  1 

r~ 

1846  9578  si 

20 

20 

40l  -4p7d 

•D  -  3D 

(.c  1 

1849  6154  si 

20 

■  4p5d 

?’P  5 13 

!  E 1 

vie  ! 

1853.1336  it 

80 

4p* • 4p  5d 

*’P-  >D“ 

C.e  1 

■,860  0865  si 

50 

19 

(p*  4p6d 

1)  'F* 

2-3 

Ki,K3 

Cic  1 

1861  (T>4S  st 

9 

4p2  4p9s 

M)  •  3P" 

2  1 

K1.K3 

Cc  1 

1865  0525  st 

70 

4p*  -  4p6s 

«3P  -'P“ 

1  - 1 

K5.K1 

(if  1 

1872.9745  st 

6 

4ps  •  4p6d 

'D  JP 

2-2 

K5.K1 

(ic  1 

1874.2565  st 

200 

6 

4p2  4p6s 

k’P  5P“ 

1  2 

K5.K3 

Cic  1 

1876  0104  st 

10 

4p*  4p6d 

'U-’P 

2  3 

K5.K3 

(ic  1 

1881  6470  st 

8 

4ss4p2  •  4s  4p3 

'D  -  3SJ 

M 

K5.K1 

lie  1 

1895  1968  st 

100 

4p*  -  4p6s 

*P 

2  1 

Ki  Kl 

(ic  I 

1901  0607  st 

8 

4s24p2 - 4s4p3 

:D  ’0" 

2-1 

K5,Ki 

(ic  1 

1902  1955  st 

2 

4ss 4pJ  -  4s4p3 

*D  3D 

2  -  2 

Ks  K3 

(iC  1 

1901  5620  st 

10 

4ss4ps -  4s 4p3 

■D  ’D" 

2-3 

K5.K1 

(ic  1 

1904  7015  st 

400 

6 

4p*  -  4p6s 

«’P  5P 

2-2 

K5,K1 

vie  I 

1908  4142  st 

50 

4p2  4prts 

■I)  -  5P° 

2  1 

Ki.Kl 

(ic  1 

1912  4087  st 

100 

1 

4p3  -  4p4d 

^p.«P“ 

1  1 

K\K3 

(if  1 

1917  5924  st 

200 

6 

4p2  4p0s 

?’P-  3P° 

0  1 

Ks.KI 

Gc  1 

1921  4674  st 

100 

18 

4p3  4p  7s 

!D  'P“ 

2-1 

K5.K1 

(ic  1 

1929  8262  st 

400 

|7 

4pl  4p6d 

•D-JD 

2-3 

K'.Kl 

(ic  ! 

1930  2  707  st 

8 

4p3  4p7s 

2-2 

K5.K3 

(ic  1 

1914  0482  st 

100 

5 

4n2 - 4p  4d 

0-1 

K5.K) 

(ic  1 

1937  U56  si 

8 

4pl  -  4p6d 

'D-’D 

2-2 

KS.KI 

(ic  1 

1917  4825  si 

100 

6 

4p2  -  4p6s 

3P 

1  0 

K5.K3 

(ic  1 

1918  1001  st 

100 

6 

4p2  -  4p6s 

S3P  Jp 

1  1 

K‘.K3 

(ic  I 

1944  i  163  st 

150 

4pJ  -  4p4d 

8’p  p 

2  1 

X5.K3 

(ic  I 

1444.7313  st 

100 

5 

4p* • 4p4d 

?JP  5P 

1  -0 

Ks,K3 

(ic  1 

1951  8018  st 

100 

4ps  -  4p4d 

^P-‘F 

2-3 

K5,K3 

(ic  I 

1915  1 150  st 

200 

s 

4p*  4p4d 

tf’P-’P 

1  ! 

K5.K3 

(ic  1 

1962  Gl 33  st 

500 

16 

4p3  *  4p  Sd 

>i).  >K" 

2-3 

K.s,K3 

lie  1 

1961  1728  st 

100 

4pJ  -  4p  5d 

■D  'P 

2-1 

K\K3 

(ic  I 

1965  3830  st 

200 

5 

4p3  -  4p4d 

B’P-’P 

1  2 

K\K3 

(ie  1 

1970  8796  st 

500 

6 

4ps  -  4p6s 

*3P-SP 

2-1 

KS.K3 

(ic  I 

1987  8492  st 

100 

4pJ  4p  5d 

•1)  -  3P 

7-2 

KS.K3 

(ic  1 

1988  2668  st 

600 

S 

4p*  -  4p4d 

*<*P  5P 

2-1 

K5.K3 

tic  1 

1989  1174  st 

100 

4p’  - 4p  5d 

•D-’P 

2-  1 

K5.K3 

(.c  I 

1 ‘397.8064  st 

150 

4pJ  4p  7s 

‘D  3P 

2  1 

K‘,K3 

(ic  I 

1998  8869  st 

1000 

5 

4p*  -  4p4d 

8aP  3P 

2  2 

K  s.K3 

GHRMANIUM  11  (Gcu),  Z  -  32 
Ground  State  ls22s22p63s23p63d'°4s24p  2Pc,/2  (31  electrons) 
Ionization  Po'cnlial  128  521.3  cm  15.934  eV 


Flrmcnt 

Wavelength 

Intensify 

Multiple!  ( 

(ic  11 

710.487 

5h 

' 

(ic  II 

714  206 

2h 

i 

(ic  11 

719  487 

5h 

(ic  II 

822  968 

0 

(ic  II 

K28  67 

i 

(ic  II 

829  91 

3 

Gc  II 

835  083 

2 

(ic  II 

837  60 

Oh 

(ic  II 

837.947 

20h 

(ic  II 

838.91 

2h 

He  1  i  He 

11  C  N  O 

F  Nc  Na 

Mg  Al  Si 

Configuration 

Tcnr. 

J  J 

References 

4s2  4p  4s4p(31J  )  5p 

r 

^2|>°  .  *p 

•6.  -  % 

Si  5 

4s2  4p  4s4p(3P  )Sp 

g‘P  - »P 

‘6  -  >h 

Si  5 

4sJ4p  -  4s4p(3P  )5p 

-  *P 

\  -  % 

Si  5 

4p  -  9i) 

i-’P  *1) 

%  -  % 

Si  5 

Si  5 

Si  5 

4p  •  9d 

«3P  Jl) 

\  -% 

Si  5 

Si' 

4p-8d 

k3P'  -  *D 

'k  -  % 

S?s 

Ip  *  1 0s 

i 

p3P  - 'S  1 

%  'h 

Si  i 

S  Cl  Ar  K  (*a  Sc  Ti  V  Ci  Mn  he  Co  Ni  C»j  /.n  (id  Cie  As  Se  Hr  Kr 
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Gc  II 


Ge  II 
Ge  :i 
Ge  II 
Gc  1! 
Ge  II 


Gc  II 
Ge  II 
Ge  II 
Gc  II 

Ge  I! 


Ge  II 
Ge  II 
Ge  II 
Gc  I! 
Gc  II 


Ge  II 
Ge  II 
Ge  II 
Ge  II 
Ge  II 


Ge  II 
Ge  II 
Ge 
Ge  II 
Gc  II 


II 


•Gc  II 
Ge  II 
Ge  II 

Gc  II 
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160 

4\4p - 4p2 

3p  op 

i  i 

1.6 

Gc  III 

1173  78 

290 

4s  4p  •  4p2 

T  .3p 

l  -0 

1.6 

Gc  nr 

1212  47 

160 

4s  4p  -  4s  4d 

’P'-'I) 

1  -  2 

i  .6 

Gc  Hi 

1323  15 

80 

4s4p  4s  5s 

'!>  'S 

1  -0 

1.6 

(ie  III 

1499  18 

10 

4s4p  -  4>  5s 

,p  3S 

1  1 

I  6 

Gc  ill 

1  125  34 

200 

Is4d  ■  4s 4f 

'!)  'F 

2  -  3 

1.6 

Gc  III 

1  527  10 

40 

4s4d  -  4s4f 

'll  3F 

2  2 

1.6 

Gc  Hi 

1542.95 

20 

4p2  •  4p  4«1 

'll  '!■ 

2  I 

1.6 

Gc  III 

It69  49 

10 

4p2 - 4p4d 

op  .  j. 

I  I 

1.6 

Gc  III 

1  572  5t 

10 

4p2  4p4xJ 

'll  '!> 

7  1 

1.6 

Gc  III 

1 600  10 

180 

4-s2  4s4p 

c'S  nP 

0  1 

1.6 

Gc  III 

1613  27 

20 

4p2  ap4<I 

op  ip 

2  ! 

1,6 

Gc  III 

1619.(81 

5 

4p2  4s 4f 

M)  'i 

2  -  X 

I  6 

iio  in 

1619.88 

lOf 

4s2 -  4s  4p 

C'S  3P 

0  0 

1.6 

Gc  !!> 

1 670  62 

10 

4p2  4s4f 

'll  3 1- 

2  3 

1.6 

Gf  11! 

li-2!  .08 

10 

4pJ  4s4f 

'll  3F 

2  2 

1.6 

Gc  ili 

171, 9. 40 

4  s  s  p  4p2 

'I'  3P 

1  2 

1.6 

644 


Ge  III 


Ge  V 


Element 

Wavelength 

Intensity 

Multiple!  j  Configuration 

Term 

j  j 

References 

tie  III 

1883  27 

120 

i 

4s4p  -  4j4d 

■p* 

*D 

1  •  2 

u 

Ge  III 

1917  55 

5 

4s4d  -4p4d 

•D- 

■D° 

2-2 

t  6 

Ge  III 

1938.01 

i 

4s5p  -  4d3 

!P”-'D 

1  -2 

L6 

Ge  III 

1974.05 

20 

-N4d-4p4d 

>D- 

■r 

2-3 

L6 

Ge  III 

1978  7.1 

40 

4s4d  -  4p4d 

*D  -  ,F° 

_ 

3-3 

!.6 

GERMANIUM  IV  (Ge3+),  Z  -  32 
Ground  State  ls22s22p63s23p83d,04s  2Si,2  (29  electrons) 
Ionization  Potential  368  701  cm  45.71  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

Ge  IV 

439.77 

20 

3d,04s  -  3d105p 

g*  s-1?* 

Vi  -% 

1.6 

Ge  IV 

441.58 

20 

3d“>4s  3d 10 5p 

g*s  2P' 

Vi  -Vi 

L6 

Ge  IV 

529.83 

20 

3d'°4p  -  3d'°6s 

ipo  1S 

Vi  -  V, 

L6 

Ge  IV 

537.78 

20 

3d’°4p  -  3dl06s 

2P  -  *s 

%  -  Vi 

1.6 

Gc  IV 

847  80 

60 

3d‘»4p.  3d,05s 

2P‘  -  vs 

Vj  -  Vi 

L6 

Ge  IV 

868.30 

60 

3d,<!4p  -  3d1(,5s 

ip° . 20 

3i  -  Vi 

1.6 

Ge  IV 

915.00 

160 

3dIP4p  -  3d1<,4' 

3P“  *'d 

Vi  -3i 

LS 

Gc  IV 

936.70 

160 

3d!04p  -  3d'°4d 

3P°  3D 

%  -»i 

L6 

Ge  IV 

918.91 

80 

3d104p  -  3d’°-..d 

iP°  id 

-  3, 

L6 

Ge  IV 

1073.38 

20 

3dli>4d  -  3d'"6p 

2D  -  3P° 

^2  -  ^2 

1.6 

Ge  IV 

1078.02 

40f 

3d!04d  -  3d‘°6p 

2D  ip° 

%-Vi 

1.6 

Ge  IV 

1  183  39 

300 

3d’°5s  3d‘°6p 

IS  .  2p-> 

Vi  .  % 

L6 

Ge  IV 

1 185  50 

10 

Vd105s  -  3d,06p 

*S  -  2P° 

'rt  -  yu 

L6 

Gc  IV 

1188.99 

400 

3d“-'4j  -  3d104p 

g’S-’P” 

Vi-% 

1.6 

Ge  IV 

1229  8! 

400 

3d,04s  3d,04p 

s*s  -  *P° 

'U  -  Vi 

L6 

Gc  IV 

1494  89 

40 

3d,04d-3d'°4f 

3B  -  lF° 

%  -»li 

L6 

Ge  IV 

1500.61 

120 

3d‘°4J-3d  vf 

2D  -  2F“ 

%  -  % 

L6 

Ge  IV 

1648.14 

60f 

J 

3d'°5s  -  3d*4s2 

2s  -  2n 

Vi  -% 

1.6 

GERMANIUM  V  (Ge41).  Z  =  32 
Ground  State  ls22s22p*'3s!i3p63d10  !S0  (28  electrons) 
Ionization  Potential  753  800  cm'1;  93.5  eV 


Clement 

Wavelength 

[  Intensity  j 

[  MuWiplcl 

Configuration 

Term 

J-J  j 

References 

Gc  V 

294.5 

|  300 

!d'<>.  w'GDMp 

g's  nr 

1  ' 

0-1 

K26 

Ge  V 

295.6 

i  500 

3d10  3d”(2D)4p 

u'S-'P” 

0-1 

K26 

Ge  V 

305  0 

50 

3d1’  -  3d9(lD)4p 

#“>  -  3p° 

0-1 

K26 

Ge  V 

942  7 

100 

3d,(2I>Hs-3d°(2D>4p 

H)  -  ‘D“ 

3-2 

C3,MI 

tie  'v 

958.4 

150 

3d9(3I))4s  -  3d9(3D)4p 

JD  -  *0° 

2-2 

C3,Mi 

Gc  V 

965.4 

100 

3d9{3I))4s  -  3d*(2I))4p 

3D  -  3U° 

2-  1 

C3,M1 

fie  V 

971  2 

300 

3d“(2I))4s  -  3ds(2D)4p 

3D  -  'P 

?  -  3 

C3,MI 

Ge  V 

984.8 

200 

3d,J(2D)4s  -  3d*(2D)4p 

3D  ID” 

i  -2 

C3.M1 

Ge  V 

987.9 

250 

3d8(2D)4s-  3d9(2I))4o 

3D  -  ‘F 

2  3 

O  Ml 

Ge  V 

990.5 

250 

1 

3d9(2I))4s  3d9(2I))4p 

3D  _  3D  • 

3  3 

C3.M1 

645 


Ge  V 


Multiple! 


Ge  VI 


3d»(2D>4s 

3d*(2D)4s 

3d*(*lJ>4s 

3dVD)4s 

3d9(»D)4s- 

3d9l2D)4s  - 
3d*;JD)4>,  - 
3d9(2D)4s  - 
3d9(2D)4s 
3d9(2D)4s  - 

3d*(2D)4s  - 

3d»!*D)4s 

3d»(2D)4s 

3d9(2D)4s 

3d9(2D)4s 

3d*i'2D)4s  - 
3d9(2D)4s  - 
3d‘(2D)4s- 
3d9t  2D)4s  - 
3d»(2D)4s  - 

3d9(2D)4s  - 
3d9(3D)4s 
3d9(2D)4s  - 
3d9(2D;4<,  - 
3d9(2D)4s  - 


3d»(2D)4p 

3d»(2D)4p 

•  3d9(2D)4p 

■  3d9(2I)j4p 
■3d»(2D)4p 

3d*(!D)4p 

3d9(2D)4p 

3d9(2D)4p 

3d*(2D)4p 

3d»(2D)4p 

3d9(2D|4p 

•  3d9,2D)4p 
-3d‘(2D)4p 

■  3d9(2D!4p 
3d9(2D)4p 

3d»(2D)4p 

3d9(2D)4p 

3ii9(2D)4p 

3dVn>4p 

3d9(2D)4p 


3d9(2D)4p 

3d9(2D)4p 

3d9(£t))4p 

3d»(2I))4p 

3d9(2D)4p 


3D  -  3D“ 

3D  -  3D‘ 

3D  -  >P° 

3D  -  3D° 

'D  -  3D° 

1-1 

2-2 

1  -  I 
2-3 
2-  1 

C3,Mi 
C3,Ml 
C3,Ml 
C3,Ml 
C3  Ml 

3D  3D° 

■  I).  ip« 

5 1)  -  3F' 

■D-  *F“ 

3n  -  3f° 

1  -2 
2-  I 

3  4 

1  2-3 
!  2-2 

C3.M1 
C3.Mi 
C3.M! 
C3,Ml 
Cl.  Ml 

!D-3I) 

3D  -  3F‘ 

■D-3D 

3D  -  3F‘ 

3D-3P 

i 

1  2-2 
j  3-3 
!  --3 

1  -2 
2-1 

C3,Mi 

C3.M1 

C3.MI 

C3,Ml 

C3,Mi 

3H  -  3F° 

3D  3P 

3D  -  3P 

4D  -  ’P 
■D  -  3F° 

J 

2- 3 

1  -0 

3- 2 

1  1 
2-2 

(  3, Ml 
C3,Ml 
C3,Ml 
Ct.Mi 
C’.Ml 

3D  -  3P“ 

>D  3P 
>D  -  3F 

3I)  -  3P 
>D-3P 

2-2 

2-1 

2-3 

1-2 

2-2  j, 

C’.Ml 

C.’3.Ml 

C3,Ml 

C3,Ml 

C’.Ml 

'v,v  /» 

Ground  State  Is22s?2p63s23De'‘  "*  2P 
Ionization  Potential  [968  000]  cm  1 


Klemcnt 


Gc  VI 

T  222.14 

Ge  VI 

221  n 

Ge  VI 

|  223.52 

Ge  VI 

!  224.40 

Gc  VI 

224.40 

Gc  VI 

224.49 

Gc  VI 

224.94 

Ge  VI 

225.83 

Gc  VI 

226  69 

Ge  VI 

226.82 

Ge  VI 

227.86 

Ge  VI 

228.41 

Gc  VI 

229.26 

Ge  VI  j 

229.35 

Ge  VI  j 

230.25 

1 _ Wavelength  j  Intensity 


Ge  VI 
Ge  VI 
Gc  VI 
Go  VI 
Ge  VI 

Ge  V! 
Ge  Vl 
Ge  VI 
Ge  VI 
Ge  V! 


230.82 

231.78 

232.16 

232.57 

233.14 

234.65 
235,05 
2 >5.57 
236.40 
237.36 


I  100 
600 
400 
1000b 
1000b 

1000 

700 

700b 

300 

500 

300 

900 

700 

400 

500 

200 

700 

500 

200 

500 

400 

500 

800 

400 

300 


.  Multiple!  ! 

T~+ 


Configui  itiou 

3d8-  3d«(  G)4p 
3ds-3d8CG;4p 

7d9-3d*(.tp)4p 

3d8  -  3d8(  'G14P 
3d9  -  3d8(1P)4p 

3d8  -  3d8(3P)4p 
3d9  -  3d8(3P)4P 
3d9  •  3dB(3P)4p 
3d9  -  3d8(:lP)4p 
3d9  3d'1(3P)4p 

3d9  3d8('D)4p 
3d9  3d8(’D)4p 
3d8  -  3d8(’D)4p 
3d9-.3d8('D)4r) 
3d9  3d8('D)4p 

3da -  3d8(’0)4p 
3d9  -  3dR(’D)4p 
3d8  -  2d8(3P)4p 
3d9-  3d8(’P)4p 
3d“  -  3d8;'D)4p 

3d9.  3d8(3P)4p 
3d9  -  3d8(3P)4p 
3d"  -  3d8(3F)4p 
3d9  -  3d8(3F)4p 
3d8  -  3d3(3F)4p 


=  32 

(2.7  electrons) 
f  1 20]  eV 


lerm 

a2I)  -  x2FJ 
a2D  -  x2F° 
a2D  -  y2P 
a2I3  -  x2F" 
a2D  -  x2D° 

a2I)  -  x2D” 
a2I)  -  y2p» 
a2D  y2p 
a2D  -  x2D 
a2D  -  xHT 

a2D  -  z2P° 
a2D  y20‘ 
a2D  y2F” 
a2I)  -  y2D" 
a2I)  -  72P” 

a2I)  -  y9!)’ 
a2D  -  y2D’ 
a2D-  z4P" 
a2D  -  z4P° 
a’H  -  y2F° 

a  O  -  z4p'‘ 
a2).  -  z4P" 
a2D  -  z2F° 
a2D  -  z2I)° 
a2I)  -  z2F" 


%  ■ 


%  -  % 
%  -% 
%  -  % 
%  -  \ 
%  -  % 


J  J 

References 

h.  -  % 

K 16 

'2  -  7/2 

K  16 

2  -  2k 

K 16 

2  -% 

K 16 

2  -  % 

K 16 

2  -  % 

1  K 16 

l  */2 

|  K 16 

t  •  % 

K  16 

'■  •  '%  I 

!  K  16 

:  -  *  '?.  | 

K  16 

% 

K 16 

-  % 

K 16 

-% 

K !  6 

-% 

K  16 

•’A 

K  36 

K 16 

-% 

Klb 

-  V2 

K 16 

~  % 

Kl6 

Klf 

KlS 
K 16 
Kl6 
Kl6 
Kl6 
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Ge  VI 


Ge  IX 


tkmcnl 

Wavelength 

Intensity 

Multiple!  Configuration 

Term 

n~r 

References 

Ge  VI 

237.80 

600 

3d*  -  3d*(JF)4p 

a’D-  zH; 

Vi  *n 

K.I6 

(ic  VI 

800 

3d*  3d!(»F)4p 

aJI)  z’D 

Vi  -  *6 

Kl6 

Gc  VI 

238  14 

'00 

3d*  -  'd"(Jf  (4p 

a-I)  •  z’F' 

*2  - 

K  16 

tie  VI 

238  97 

"’00 

3d*  3d‘( JF)4p 

a’D  -  7*1) 

\  Vi 

KI6 

Ge  VI 

23V  28 

'00 

3d’  -  3d»(5F)4p 

a-n-z*l  ? 

K  16 

tie  VI 

'00 

3d’  3d*('l-)4p 

aJI>  •  z’l 

V*  -  % 

K  16 

fir  VI 

24v.  .61 

700 

3d’  -  3d'(=F)4p 

aM)  -  7*1) 

V,  Vi 

KI6 

Gc  VI 

242  00 

700 

3d*  -  3<l*(’F)4p 

a’D  -  z’F 

Vi  -  Vi 

_ 

K  16 

GERMANIUM  VII  (Ges-),  Z  32 
Ground  State  !s22s22p63s23p63d8  3E4  (26  electrons) 
loni/ation  Potential  (1  218  000)  cm  [151)  eV 


GERMANIUM  VIII  (Ge7  ).  Z  =  32 
Giound  State  !s22s22p63s23p63d7  4E'9,2  (25  electrons) 
loni/ation  Potential  |1  476  000)  cm  )183]  eV 


GERMANIUM  IX  (Gc8i),  Z  -  32 
Ground  State  ls22s22p63s23pG3d6  5D4  (24  electrons) 
Ionization  Potential  [1  750  000)  cm  1  •  [21 7|  eV 
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Gc  X  ue  XIV 

GERMANIUM  X  (Ge8t),  Z  =  32 
Ground  State  ls22s22ps3s23p63ds  ®Ss,2  (23  electrons) 

Ionization  Potential  (2  057  000)  cm  (255]  eV 


GERMANIUM  XI  (Ge10*).  Z  =  32 
Ground  State  ls22s22p*3s23p63d4  5D0  (22  electrons) 
Ionization  Potential  (2  347  000]  cm  *;  [291]  eV 


GERMANIUM  XII  (Ge11  +  ),  Z  -  32 
Ground  State  !s22s22p63s23p63d3  4F3 ,2  (21  electrons) 
Ionization  Potential  [2  831  000]  cm  *;  [330]  eV 


GERMANIUM  XIII  (Gel?t),  Z  -  32 
Ground  State  's22s22p63sa3p63d2  3F2  (?0  electrons) 
Ionization  Potential  [2  976  000]  cm'1;  |369]  eV 


GERMANIUM  XIV  (Gei3+),  Z  =  32 
Ground  State  is22s22p63s23p63d  2D3/2  (19  electrons) 
Ionization  Potential  (3  298  900]  cm  !;  (409]  eV 


648 


Ge  XV 


GERMANIUM  XV  <Ge'4+),  2  =  32 
Ground  State  ls22s22p®3s23p6  ’So  (18  electrons) 
Ionization  Potential  [4  299  I0dj  cm‘:;  [533]  eV 


Ge  XIX 


GERMANIUM  XVI  (Ge15’),  Z  =  32 
Ground  State  ls22s22p63s23p5  2P&2  (17  electrons) 
Ionization  Potential  [4  581  400]  cm  [568]  eV 


GERMANIUM  XVII  (Ge’s+),  Z  =  32 
Ground  State  ls22s22p63s23p4  3P2  (16  electrons) 
Ionization  Potential  [4  8%  000]  cm-1;  [607]  eV 


GERMANIUM  XVIII  (Ge’-+),  Z  =  32 
Ground  State  ls22s22p63s23p3  4S.v2  (15  e'ectrons) 
Ionization  Potential  [5  307  000]  cm'1;  [658]  eV 


GERMANIUM  XIX  (Gem),  Z  =  32 
Ground  State  ls22s22p°3s23p2  3P0  (14  electrons) 
Ionization  Potential  [5  65*  100]  cm1;  [701]  eV 


649 


Ge  XX 


Ge  XXIV 

GERMANIUM  XX  (Ge184),  7  =  32 
Ground  State  Is22s22p*3s23p  2P1/2  <13  electrons) 

Ionization  Potential  [6  001  000]  cm  >;  [744]  eV 


GERMANIUM  XXI  (Ge20+).  Z  =  32 
Ground  State  ls22s22p«3s2  >S0  (12  electrons) 
Ionization  Potential  [6  743  000]  cm  «;  [836]  eV 


GERMANIUM  XXII  (Ge21-),  Z  =  32 
Ground  State  ls22s22p*3s  2SI/2  (11  electrons) 
Ionization  Potential  [7  105  900]  cm  [881]  eV 


GERMANIUM  XXIII  (Ge22+),  Z  =  32 
Ground  State  ls22s22p6  %  (10  electrons) 
Ionization  Potential  [17  680  000]  cur1;  [2192]  eV 


GERMANIUM  XXIV  (Ge234  ),  Z  =  32 
Ground  State  Is22s22p3  2P"/2  (9  electrons) 
Ionization  Potential  [18  503  000]  cm-';  [2294]  eV 


650 


Ge  XXV 


GERMANIUM  XXV  tGe24f),  Z  =  32 
Ground  State  ls22s22p4  3P2  (8  electrons) 
Ionization  Potential  [19  527  000]  cm1;  [2421]  eV 


Ge  XXIX 


GERMANIUM  XXVI  (Ge25+),  Z  =  32 
Ground  State  ls22s22p3  4Sj/2  (7  electrons) 
Ionization  Potential  [20  785  000]  cm1;  [2577]  eV 


GERMANIUM  XXVII  (Ge26+),  Z  -  32 
Ground  State  ls22s22p2  3P0  (6  electrons) 
Ionization  Potential  [21  963  000]  cm'1;  [2723]  eV 


GERMANIUM  XXVIII  (Ge271),  Z  =  32 
Ground  State  ls22s22p  2PJ,2  (5  electrons) 
Ionization  Potential  [23  092  000]  cm  ’;  |28<3]  eV 


GERMANIUM  XXIX  (GeM+),  Z  =  32 
Ground  State  Is2 2s2  !S0  (4  electrons) 
Ionization  Potential  [24  528  000]  cn  [3041]  eV 


H  He  I.I  Be  B  C  N  O  1  Nt  Nj  Mg  At  Si  P  S  Cl  Ar  K  Ca  Sc  ri  V  Cr  Mn  Fc  Co  N,  Cu  Zii  (ia  Cic  As  Sc  Br  Kr 
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Ge  XXX  Ge  XXXII 

GERMANIUM  XXX  (Ge294),  Z  -  32 
Ground  State  ls*2s  2Si/a  (3  electrons) 

Ionization  Potential  [25  74G  tK>0]  cm  (3192)  eV 


GERMANIUM  XXXI  (Ge304),  Z  =  32 
Ground  State  Is2  *S0  (2  elections) 
Ionization  Potential  [109  339  000}  cm':;  (13556)  eV 


GERMANIUM  XXXII  (Ge314).  Z  =  32 
Ground  State  h  2Si,2  (I  electron) 
Ionization  Potential  [“'.3  364  000]  cm  1 ;  }  141 17]  eV 
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As  I 


As  I 


jj 


I  (As®-*),  z 

Ground  State  ls*2s*2p«3s*3p«3d»»4s*4p»  *Sl*  (33  electrons) 
Ionization  Potential  79  165  cm  «;  9.81  eV 


As  I 

As  I 
As  I 
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1  2 

I  7 

As  II 

991.068 

<> 

4p2  -  4p5d 

•S-CAj.^l 

0-  1 

I  7 

As  !I 

'■*95  772 

190 

4p2 - 4p4d 

jr’P  - 1 P1 

1  1 

1.7 

As  II 

999.465 

190 

4p2 - 4p4d 

t*3P  »P“ 

2-1 

1.7 

As  II 

1000  518 

220 

i 

4p2 - 4p4d 

jf3P-’I 

2-3 

1.7 

As  II 

1002  261 

250 

4p2 - 4p4d 

*3P-rP 

2-2 

!.’ 

AS  II 

1009.427 

220 

4p2  -  4p4d 

«’P  ’!) 

0  I 

1.7 

As  II 

1010  64"’ 

190 

4p2 - 4p4d 

*3P-'P‘ 

2-1 

1.7 

As  II 

1012  546 

125 

4p2 - 4p5d 

*S  -  (Vj,3^ ) 

0  1 

1-7 

As  II 

1011.375 

300 

4p2 - 4p4d 

nr 

1-2 

1.7 

As  II 

1020  179 

200 

4p2  4p4d 

K3 P  ■  3I3C 

1  ! 

1  3 

As  II 

1021  965 

350 

4ps  4p4d 

U3P  3I3' 

2-3 

I  • 

As  II 

1010.846 

2(83 

4p2  4p4d 

^P-3!3 

2-2 

1.7 

As  II 

1016  004 

100 

4p2 - 4p4d 

r’P  -  3I3 

2-1 

I  7 

As  II 

1017.169 

160 

4s*4cl *  4s4p3 

>s  >P 

0  1 

1-7 

As  II 

1051.005 

150 

4p*  -  4p6s 

>S  -(%,'.%) 

0  I 

!  7 

As  II 

1081  090 

190 

4p2 - 4p4d 

>i)  3P 

2  i 

I  7 

As  II 

1082.150 

350 

4p* - 4p4d 

>13  -  >1 

2  - 

1.7 

As  II 

1084.170 

19(i 

4p:l  -  4p4d 

>13  3P 

2  .  s 

1  7 

As  II 

1085  729 

1.50 

4p2 - 4p6s 

‘S-CA.'A) 

0-  1 

1.7 

As  II 

1094.181 

225 

4p2  4p4d 

>13  P 

2  ■  1 

1.7 

As  II 

1107.476 

300 

4p3 - 4p4d 

>I>  3I> 

2-3 

1.7 

As  II 

1117  903 

200 

4p2  4p4d 

>1)  ■  3!3 

2  -  2 

1  7 

As  1! 

112.3.977 

225 

4p2  -  4p4d 

>13  3I3 

7-1 

I  7 

As  II 

1139  395 

500 

4p2 - 4p4d 

*3P  -3I-' 

!-2 

1  7 

As  II 

1149  306 

600 

4p2 - 4p4d 

^3I>  3I- 

•  1 

I  ’ 

As  II 

1156.908 

10 

4s2  4p2  -  4s  4p3 

■S  ;,S 

0 

!.' 

As  II 

1158  908 

300 

4p2 - 4p4d 

tf’I*  3l-‘ 

I  2 

I,” 

As  II 

1181  506 

550 

4s2 4p2  -  4s 4p3 

?3P  P 

1  1 

! 

As  II 

1189  870 

550 

4s24p7  4s4p3 

#3P  >P 

l  2 

1 .7 

As  II 

1 196.383 

600 

4s24p2  -  4s4p3 

*-*r  ■  3p 

: 

I  7 

As  II 

1 196.561 

600 

4s?4p7  -  4s 4p3 

-  3P” 

!  -  1 

1 

As  II 

1207,441 

350 

4p2  -  4p  5s 

k3p  ■(*.'& ) 

0  1 

!  - 

As  II 

1211  170 

800 

4s2  4p2  4s4p3 

g*v  -  3P 

2-2 

1.7 

As  II 

1218.099 

800 

4s24p7  -  4s4ps 

2  -  1 

1.7 

As  1! 

1218.95 

225 

4p2 - 4p4u 

»■»  'I3': 

*  .  s 

1.7 

As  II 

1223.149 

350 

4p2  4p5s 

1  -  1 

1.7 

As  11 

124!  Ill 

750 

4p*  •  4p4d 

M3° 

2-2 

1.7 

As  II 

1243.081 

950 

4p?  4p5s 

,-<3l'  -(%,%>“ 

1  -  2 

1.7 

As  II 

1 245.668 

850 

4p? - 4p  5s 

j?3F  -  (^9,%)" 

2  ! 

1.7 

657 


As  II 


As  II 


Element  Wavelength  i  Intensity  Multiplet 


As  II 

1719  802 

50 

As  II 

1722.680 

2 

As  II 

1723.852 

0 

As  II 

1725.846 

1 

As  II 

1731.671 

0 

As  il 

1732.236 

0 

As  II 

1735.031 

0 

As  II 

1751.945 

5 

As  II 

1768.985 

225 

As  II 

1787.885 

0 

As  II 

1789.643 

5 

As  II 

1794.567 

0 

As  II 

1803.028 

0 

As  II 

1812.350 

5 

As  II 

1814.660 

0 

As  II 

!  820.009 

0 

As  II 

1839.978 

5 

As  II 

1860.342 

350 

As  II 

1891.278 

50 

As  II 

1894.661 

1 

As  11 

1912.938 

500 

As  II 

1933.530 

0 

As  II 

1937.869 

0 

As  II 

1941.876 

I 

As  II 

1943.305 

0 

A.  »1 

1943.317 

40 

As  II 

1946.137 

1 

As  " 

1947.572 

0 

As  II 

1951.393 

0 

As  II 

1952.541 

0 

As  II 

1956.835 

0 

As  II 

1965.036 

3 

As  II 

1968.660 

20 

As  II 

1968.855 

20 

As  II 

1970.953 

0 

As  II 

1971.580 

0 

As  II 

1975.270 

1 

As  II 

1979.755 

10 

As  II 

1980.992 

•% 

L 

As  II 

1981 .466 

10 

As  II 

1983.581 

100 

As  II 

1983.787 

3 

As  II 

1988.018 

20 

As  II 

1988.955 

100 

As  II 

1992.682 

5 

As  II 

1998.340 

10 

Configuration 

Term 

'  - 

4s4p* -4s*4p5f 

3D*-%(%] 

4p5s - 4p8p 

**!.,%)’ -%[  Vi] 

4s4p3  -  4s*4p5f 

3D*-%[%k) 

4s4p3  -  4ss4p5f 

3D”  -  *A[%] 

4s4p3-4s24p7p 

3D“-'A[%] 

4p4d  -  4p7f 

4s4p3  -  4s24p5f 

‘D°  -  1A[36] 
3D°-*A[%] 

4p4d  -  4p6f 

4p2  -4pSs 

'S  (Vi,*) 

4s  4p*  -  4s24p6f 

3P‘-%[%1 

4s4ps  -  4s’4p6f 

4s4p*  -  4s24p7f 

3P“  -  ‘ATVa] 

4s4p3-4s24p6f 

3P“-%[%] 

4s4p3  -  4s*4p6f 

3P°-%[%] 

4s4p3  -  4s24p6f 

3?°-%(%) 

4p4d  -  4p8f 

3F°  -  %[%] 

4p4d  -  4p6f 

*D',-9i[%] 

4s34p*  -  4s4p3 

*3P-3S° 

4p5s - 4p7p 

4p4d  -  4p7f 

4s34o3-4s4p3 

S’P-4!'0 

4p4d  - 4p5f 

4p4d  -4p7p 

4s4p3  -  4s24p4f 

3D°  %[%] 

4p4d  -4p5f 

4s4p3 -4s34p4f 

4p4d  -  4p6i 

3F-%[%J 

4s4p3  -  4s24p4f 

3D“-*i[%] 

4p4d  -  4p7f 

3F“-  %['*>] 

4s4p3  -  4s*4p6p 

3D'-%[%) 

4s4p3  -  4s24p6p 

3D°-%[%] 

4p4d  -  4p6f 

3F”-%[%] 

4s4p3  -  4s34p4f 

3D0-%[%] 

4s4p3  -4s!4p4f 

3D°-%[%] 

4s4p3-4s’4p6p 

3D°  -%[%) 

4s4p3  -  4s24p6p 

3D°-%[%] 

4s4p3-4s24p4f 

3D°-%I%J 

4s4p3-4s*4p5f 

3P°  -  %[%] 

4s4p3  -  4s24p5f 

3P“-%[%] 

4s4p3  -  4s*4p5f 

3P‘-%[%] 

4s4p3  -  4s34p6p 

3D°  -  %[%] 

4s4p3  -  4s24p4f 

3D°-%[%] 

4s  4p3  -  4s34p6p 

3D°-%[%] 

4s 4p3  -  4s24p4f 

3D'-%[%] 

4s4p3  -4s24p5f 

3P°-%[%] 

4s4p3-4s24p5f 

3P0-%[%] 

J  -  J 

Reference* 

1  2 

L7 

1-0 

L7 

2-3 

L7 

2-3 

L.7 

3-2 

L7 

2-3 

L7 

3-4 

L7 

2-3 

L7 

0-1 

L7 

1-2 

1.7 

0-1 

L7 

2-3 

L7 

2-2 

L7 

2-3 

L7 

2-3 

L7 

4-5 

L7 

2-3 

L7 

1  -2 

L7 

1-0 

L7 

4-5 

L7 

2-2 

1,7 

2-2 

L7 

2-2 

L7 

1-2 

L7 

2-3 

L7 

1  - 1 

L7 

2-3 

L7 

2-1 

1.7 

3-2 

1.7 

1-2 

L7 

2-2 

L7 

3-4 

L7 

2-3 

L7 

2-2 

1.7 

2-1 

L7 

3  -  2 

1.7 

3-4 

1.7 

1-2 

1.7 

1-1 

L7 

0-1 

L7 

1-2 

1.7 

3-2 

1.7 

2-2 

1.7 

2-3 

L7 

1-2 

L7 

2-2 

L7 

f>59 


As  III 


As  IV 


ARSENIC  III  (As**),  Z  =  33 
Ground  State  ls*2s*2p*3s*3p#3d'°4s*4p  *P^2  (31  electrons) 
Ionization  Potential  228  670  cm1;  28.351  eV 


Element 

Wavelength 

jp  j 

Configuration 

Tern* 

J  -J 

Reference 

As  III 

90 

I'-’l 

4p  •  5d 

g2P°  -  2D 

Vi  -H, 

L4 

As  III 

614.4 

90 

4p  -  5d 

g2?0  2D 

H,-Hi 

\A 

As  III 

614.7 

15 

4p  -  5d 

g’P" - 2D 

H,  -% 

LA 

As  III 

849  9 

450 

4p-4d 

g2P°  -  2D 

Hi  -  Hi 

1.4 

As  III 

866.  3 

300 

4S*4p  -  4s4p2 

g2P“-2P 

Hi -Hi 

L4 

As  III 

871.1 

500 

4p  -  4d 

g2P  :D  ? 

Hi -Hi 

RiO 

As  III 

871.7 

75C 

4p  -  4d 

g2P°  2D 

Hi -Hi 

L4 

As  III 

877.7 

350 

4s24p  -  4s 4p2 

g>y  -  *p  ■> 

Hi-Hi 

R10 

As  III 

4s24p  -4s4p2 

i2r-2P 

Hi-Hi 

1.4. RIO 

As  III 

900  9 

4s*4p  -  4s  4p* 

g2p°-»p  ? 

Hi  -  Hi 

RiO 

As  III 

927  6 

4s*4p  -4s4p2 

g2P° - »s 

Hi  -  Hi 

1.4 

As  III 

937.2 

4p  -  5s 

g‘P"  2S 

Hi  ■  'h 

1.4 

As  III 

953  6 

4s*4p  -  4s 4p2 

gsP° - 2S 

Hi  -  Hi 

1.4 

As  III 

963.8 

4p  -  ,5s 

?’P  -  2.c 

Hi-Hi 

1.4 

As  III 

1172.2 

360 

4s*4p  -  4s4p* 

g‘P"  2D 

Hi  -Hi 

1.4 

As  III 

1209.3 

4s2  4p  4s  4p2 

g2P°  -  2D 

Hi-H, 

1.4 

As  III 

1214.0 

4s2  4p  -4s4p2 

g2P“  -  2D 

Hi -Hi 

L4 

As  III 

1269  0 

4s4p2 - 4s24f 

2D  -  2F 

Hi -Hi 

1.4 

As  III 

1274.3 

240 

4s4p2-4s24f 

2D  2F° 

*9  -% 

1.4 

ARSENIC  IV  (As3*),  Z  =  33 
Ground  State  lsz2s*2p63s*3p?3dI04s2  *S0  (30  electrons) 
Ionization  Potential  404  369  cm  50.13  eV 


Element 

Multiple! 

Configuration 

Term 

J-J 

References 

As  IV 

530.3 

r 

100 

r 

4s  4p  -  4s 6s 

ip  .  IS 

1  -0 

Kll 

As  IV'' 

537.1 

150 

Rll 

As  IV 

550  0 

50 

4s  4p  -  4s  5d 

•P  ->D 

1  -2 

Rn 

As  IV 

655  9 

20 

4s 4p  -  4s 5s 

■Hv  -  >S 

1  -0 

Rll 

As  IV 

692.9 

250 

4s4p  -  4s  5s 

3P” - 3S 

0-1 

R :  i 

As  IV 

698  5 

350 

4r.4p  -4s  5s 

3P° . 3S 

1-1 

Ru 

As  IV 

7i  1 . 1 

400 

4s 4p  ■  4s  5s 

3p°  _  3JJ 

2-1 

Rn 

As  IV 

741  9 

400 

4s 4p  ■  4s 4d 

ip- 

0-1 

Ru 

As  IV 

747.6 

450 

4s  4p  -  4s  4d 

3P”  3D 

1  -2 

Rll 

As  IV 

748  3 

400 

4s  4p  4s  4d 

3P“  -  SD 

i  - 1 

Rll 

As  IV 

760.8 

500 

4s  4p  -  4s  4d 

sp« . 

2-3 

Ru 

As  IV 

762  8 

200 

4s4p - 4s4d 

3P°  -  3D 

2-1 

Rl! 

As  IV 

851.7 

500 

4s4p  -  4s5s 

•P'-AS 

1-0 

Rn 

As  IV 

892.7 

5  JO 

4s2  4s4p 

g’S-'P 

0-  1 

Rll 

As  IV 

92'  0 

50 

4s  4p  -4s  5s 

‘P°-2S 

I  I 

RU 

As  IV 

930  8 

400 

4s 4p  -  4p2 

ap°  _  ap 

1  2 

Rll 

As  IV 

941  9 

250 

4s4d  ■  4s4f 

•D  ■■'F° 

2  3 

Pll 

As  !V 

946  4 

450 

4s4p - 4p2 

3p°  _  3|> 

0-1 

RU 

As  IV 

953.2 

400 

4s4p  4p* 

3p° . 5p 

2-2 

Kll 

As  IV 

956.9 

450 

4s4p  -  4p2 

3pc . 3p 

1  -  I 

Rll 

As  !V 

971.1 

500 

4s 4p  -  4p2 

3p°  3p 

1  0 

RU 

As  IV 

974  6 

450 

4s4p - 4s4d 

3p° -  »D 

1  -2 

Ru 

As  IV 

980,6 

500 

4s  4p  -  4pz 

ip'  .  sp 

2  1 

Ru 

As  IV 

999.2 

450 

4s 4p  -  4s 4d 

ip  ’  1R 

2-2 

Ru 

As  IV 

999.4 

•00 

4p2  4s 4f 

np  .  a,.- 

2  2 

RU 

660 


1 


As  IV 


As  VI 


Element 

Wavelength 

Intensity 

Multiplet 

Conlij'JrsUoa 

Term 

in 

References 

As  IV 

1003.4 

400 

4s  4p  -  4p3 

*P* - *s 

1  -0 

Rll 

As  IV 

1079  > 

350 

4s  4p  -  4p3 

‘P*  -  'D 

1-2 

Rll 

As  IV 

1299  3 

500 

4s’  -  4s  4p 

g'S  -3P* 

C- 1 

Rll 

As  IV 

1333  3 

100 

4s4d-4s4f 

3D  -  'F° 

2-3 

Rll 

As  IV 

1336.9 

20 

4s4d  -  4s4f 

3D-‘F 

3-3 

Rll 

As  IV 

1342  7 

350 

4s  4d  -4s5p 

■D  -  'F 

2-1 

Rll 

\s  IV 

1347.5 

450 

4s  40- 4s  41 

3d  -  3r 

3-4 

Rll 

A  IV 

1351.3 

350 

4s4d  -  4s  4f 

»n  -  3F" 

2-3 

Rll 

As  IV 

1  '5'  -S 

!  300 

4s4d  -4s4f 

3D  -  3F° 

1-2 

Rll 

As  IV 

1355  1 

100 

4s4d  -4s4f 

3D  -  3F* 

3-3 

Rll 

As  IV 

1356  4 

100 

4s4d  -4s4f 

3D  -  3F° 

2-2 

Rll 

As  IV 

1375  1 

500b 

4s  4<1  -  4s5p 

!D  -  3P° 

2-2 

Rll 

As  IV 

1381  8 

300 

4s  4p  -  4p3 

■r  3p 

1-2 

Ril 

As  IV 

1390 .7 

20 

4s4d  - 4s5p 

>D  -  3P° 

2-1 

Rll 

As  IV 

1435  9 

1  200 

4p '  -  4s  5p 

3P-'F° 

2-1 

R’l 

As  IV 

1440  0 

100 

4s  4p  -  4p3 

'F - 3P 

1  -1 

Rll 

As  IV 

1472.5 

50 

4s  4p  -  4p3 

ipo  3p 

1  -0 

Rll 

As  IV 

1473.0 

50 

4p3 -  4s 5p 

3P  -  3P° 

2-2 

Rl! 

As  IV 

1480.6 

450 

1 

i 

4s4p-4s4d 

'F  -  'D 

1  2 

Rll 

ARSENIC  V  (As4+),  Z  =  33 
Ground  State  ls22s22ph3s23p63d,04s  2Sm  (29  electrons) 
Ionization  Potential  505  136  cm'1;  62.63  eV 


Element 

' 

Multiplet 

Configuration 

Term 

j-j 

References 

As  V 

600.7 

150 

4p  -  5s 

jpo  Jg 

■A  -  % 

S2 

As  V 

616.0 

HOB  ' 

4p  -  5s 

"P°  ,s 

%-M. 

S2 

As  V 

715.5 

4p  -  4<i 

jp° . JD 

■A  -% 

S2 

As  V 

734.8 

4p  -  4d 

3P° - 3D 

%  -% 

S2 

As  V 

737.2 

4p  -  4d 

ip- . jD 

%  -34 

S2 

As  V 

987.7 

4s  -4p 

y3S  -  3P” 

44-34 

S2 

As  V 

1029.5 

4s  -  4p 

s’S-’P” 

>,A  -  >/2 

S2 

As  V 

1051.6 

4d-4f 

jD 

34-34 

S2 

As  V 

1056.6 

250 

_ 

4d  -  4f 

%  -  ’A 

S2 

ARSENIC  VI  (As,+),  Z  =  33 
Ground  State  ls22s22pe3s23p63d10  ’S0  (28  electrons) 
Ionization  Potential  1  028  800  cm-1;  127.6  eV 


Element 

Wavelength 

Intensity 

Configuration 

Term 

MPa 

References 

As  VI 

3d10  -  3d*(3D)4p 

g'S  -  3D° 

0-  1 

K26 

As  VI 

221 .0 

3d10  -  3d»(3D)4p 

g'S-'P” 

0-1 

K26 

As  VI 

226.8 

100 

3d10  •  3dB(3’))4p 

g'S-3P° 

0-1 

K26 

As  VI 

232.2 

1 

_ J 

K2o 

H  He  l.i  Be  B  C  N  O  F  Ne  Na  Mg  A1  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  As  Se  Br  Kr 


661 


525-206  O  -  73  -  43 


As  VII 


As  VIII 


ARSENIC  VII  (As®+),  Z  =  33 
Ground  State  lsi2s*2p*3s*3p*3d*  (27  electrons) 

Ionization  Potential  [1  242  000]  cm'1;  (154]  eV 


Wavelength  Inttnihy  Multiple! 


Comifwiiion 

Term 

J-J 

kelereocn 

3d*-3d*(‘G)4p 

ga’D  -  x’F“ 

3k  -3k 

Z2 

Jd*  -  3d*(’P)4p 

ga’D  -  y’P° 

3k  -3k 

12 

3d*-3d*(>G)4p 

ga’D  -  x’F" 

3k-3k 

11 

3d*  -  3d*(’P'4p 

ga’D  -  x’D” 

3k-3k 

11 

3d*  -  3d*(’P} 

ga’D  -  x*D° 

3k-3k 

12 

3d*  -  3d*(’-G)4p 

ga’D  -  x’F* 

3k-3k 

11 

3d*  -  3d*(’P)4p 

ga’D  -y’F 

3k  -  *>k 

11 

3d*  -  3d,(*P)4p 

ga’D  •  y’P° 

3k  -3k 

11 

3d*-3d*(*P’>4p 

ga’D  -  x’D° 

3k-3k 

12 

3d*  -  id*(5F)4p 

ga’D  -  x’D* 

3k-3k 

12 

3d*-3d’('D)4p 

ga’D  -  z’P° 

3k-3k 

11 

3d*  -  3d*(!D)4p 

ga’D  -  y*D° 

3k  3k 

11 

3d*  -  3d*(lD)4p 

ga’D  -  y’F* 
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12 
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11 
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7.2 
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12 
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3k  -3k 

11 

3d*  3d*(*P)4p 

ga’D  -  z4P° 

3k -3k 

11 

3d*  -  3d*(*P)4p 

ga’D-z4P* 

3k  -3k 

11 

3d»-3d*('D)4p 

ga’D  -  y’F° 

3k  -3k 

12 

3d*  -  3d*(’F)4p 

ga’D  -  z’F° 

3k  -3k 

12 

3d*  -  3d*(’PKp 

ga’D  -  z4P° 

3k  -3k 

12 

3d*  -  3d*(’P)4p 

ga’D  z4P° 

3k  -3k 

12 

id*  -  3d*(*F)4p 

ga’D  -  z’D 

3k  -  3k 

11 

3d*  -  3d*(’F>4p 

ga’D  -  z’F* 

3k  -  3k 

11 

3d*-3d»(*F)4p 

ga’D  -  i*G° 

3k -3k 

12 

3d*  -  3d*(’F)4p 

ga’D  -  z’D* 

3k  -  3k 

11 

3du  -  3d*(*F)4p 

ga’D  -  z’F* 

3k  -3k 

12 

3d*  -  3d*(5F)4p 

ga’D  -  z’D" 

3k  -3k 

12 

3d*-3d*(’F)4p 

ga’D  -  z4F” 

3k  -  3k 

12 

<d*  -  3d*(*F)4p 

ga’D  -  z4F° 

3k  -3k 

11 
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ga’D  -  z’D° 

3k  -3k 

11 

3d*  3d*(’F)4p 

ga’D  -  z4F° 

3k  -3k 

11 

ARSENIC  VIII  (As7+),  Z  =  33 
Ground  State  ls22s22p63s23ps3d8  3F4  (26  electrons) 
Ionization  Potential  (1  508  000]  cm"1;  (187]  eV 


662 


As  IX 


ARS*  K*C  IX  (As**),  Z  =  33 
Ground  State  isi7.s*2p83s*3p*3d7  4F«  (25  electrons) 
Ionization  Potential  [1  791  000]  cm"1;  [222]  eV 


As  XIII 


ARSENIC  X  (As»+),  Z  =  33 
Ground  State  ls22sI2psSs*3p*3d8  8D4  (24  electrons) 
Ionization  Potential  [2  089  000]  cm-1;  [259]  eV 


ARSENIC  XI  (As1<H),  Z  -  33 
Ground  State  ls,2s"2p63s?3p63d5  8SW2  (23  electrons) 
Ionization  Potential  [2  420  000]  cm-1;  [300]  eV 


ARSENIC  XII  (As!,+),  Z  =  33 
Ground  State  ls22s22p83s23p83d4  SD0  (22  electrons) 
Ionization  Potential  [2  726  000]  cm-1;  [338]  eV 


ARSENIC  XIII  (As12+),  Z  =  33 
Ground  State  Is?2sJ2p83s?3p83d3  4F3/j  (21  electrons) 
Ionization  Potential  [3  275  000]  cm"1;  [379]  eV 


663 


As  XVIII 


ARSENIC  XIV  (AsI3+),  Z  =  33 
Ground  State  ls22s22p83s*3p83d*  3F*  (20  electro'”^ 
Ionization  Potential  (3  396  COO]  cm'1;  [421’  eV 


ARSENIC  XV  tAs*4+),  Z  =  33 
Ground  State  ls22s22p83s*3p83d  (19  electrons) 

Ionization  Potential  [3  726  400]  cm"';  [462]  eV 


ARSENIC  XVI  (As*54),  Z  =  33 
Ground  State  l'22s22p83s23p8  'S3  (18  electrons) 
Ionization  Potential  [4  791  100]  cm'1;  [594]  eV 


ARSENIC  XVII  (As16’),  Z  =  33 
Ground  State  ls22s22p83sz3ps  2PJ/i  (17  electrons) 
Ionization  Potential  [5  081  5C0]  cm  *;  [630]  eV 


ARSENIC  XVIII  (As171),  Z  =  33 
Ground  State  ls22s22p83s23p4  3P?  1 16  electrons) 
Ionization  Potential  [5  404  100]  cm1;  [670]  eV 


664 


As  XIX 


ARSENIC  XIX  (Aiia+),  Z  =  33 
Ground  State  ls*2s*2p*3s*3p3  4S«  (15  electrons) 
Ionization  Potential  [5  840  000]  cm'1;  (724]  eV 


As  XXIII 


ARSENIC  XX  (As19*),  Z  =  33 
Ground  State  ls22s22p*3s23p2  3Po  (14  electrons) 
Ionization  Potential  16  202  600]  cm"1;  [769]  cV 


ARSENIC  XXI  (As20*),  Z  *  33 
Ground  State  ls22s22p63s23p  2PJ/2  (13  electrons) 
Ionization  Potential  (6  557  500]  cm1;  (813]  eV 


ARSENIC  XXII  (As"1+),  Z  =  33 
Ground  State  ls22s22p63s2  (12  electrons) 

Ionization  Potential  [7  340  000]  cm1;  (910]  eV 


ARSENIC  XXIII  (As22+),  Z  =  33 
Ground  State  ls22s22p63s  2S„2  (11  electrons) 
Ionization  Potential  (7  686  700]  cm-1;  (953]  eV 


665 


As  XXIV 
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As  xxvm 


ARoENIC  XXV  (As*4+),  Z  =  33 
Ground  State  lsa2sa2p*  2P^2  (9  electrons) 
Ionization  Potential  [19  954  000]  cm'1;  [2474]  eV 


ARSENIC  XXVI  (Asas+),  7  =  33 
Ground  State  lsa2sa2p4  3P2  (8  electrons) 
Ionization  Potential  [21  019  000]  cm'1;  [2606]  eV 


ARSENIC  XXVII  (As*®+),  Z  =  33 
Ground  State  isa2sa2p3  ”*S§/2  (7  electrons) 
Ionization  Potential  [22  326  000]  cm"1;  [2768]  eV 


ARSENIC  XXVIII  (Asa7+),  Z  =  33 
Ground  State  lsa2sa2pa  3P0  (6  electrons) 
Ionization  Potential  [23  552  000]  cm'1;  [2920]  eV 


As  XXIX  As  XXXIII 

ARSENIC  XXIX  (As28*),  Z  =  33 
Ground  State  ls22s*2p  :P?/j  (5  electrons) 

Ionization  Potential  [24  722  000)  cm'1;  [3065]  eV 


ARSENIC  XXX  (As28').  Z  =  33 
Ground  State  ls*2s2  ‘S0  (4  electrons) 
Ionization  Potential  [26  198  000]  cm'1;  [3248]  eV 


ARSENIC  XXXI  (As30'),  Z  =  33 
Ground  State  Is2 2s  2Si,2  (3  electrons) 
Ionization  Potential  [27  466  000]  cm'1;  [3409]  eV 


ARSENIC  XXXII  (As31'),  Z  =  33 
Ground  State  Is2  !S0  (2  electrons) 
Ionization  Potential  [116  510  000]  cm1;  [14445]  eV 


ARSENIC  XXXIII  (As32*),  Z  =  33 
Ground  State  Is  2SU2  (1  electron) 
Ionization  Potential  [121  196  000]  cm1;  [15026]  eV 
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r.  l.NIUM  I  (Se0<),  Z  =  34 
Ground  State  is  ,*:p83s43p«3d104s*4p«  (34  e>,ctrons) 

Ioniration  Potential  78  658.22  cm*1;  9.752  cV 
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t’P  H3° 

1  1-2 

4p*  -  4pJ(=P*)5s 

!  >17-  >P° 

2-1 

4p4  4pM4S  )4d 

*M>  M3 

j  0-1 

4p4  4p*  (4S")  7s 

1  2  -  1  1 

4p4  4pM*D  )5s 

gaP  3D 

1 2-3 ; 

4p4  -  4p1<Mv’15s 

'D  -  JP° 

»  2-2 

4p4  4pM4S“)7t 

M)  *S' 

2-2 

4p4  ■  4p1(*D°)5s 

g’P  M3 

2  -  7 

4p4  4p3(M)  15s 

g-P  -  3D 

2-1 

4p4  4p»(*ri5s 

>p  >p- 

2-1 

4p4  4p*(4S°)5<j 

■n  Mr 

2  3 

4p4  -4p»J4S')5d 

*D  MV 

2  1 

4p4-4pJl4S")5d 

mi  -  ht 

2  -  ** 

V4  4p*(*D  )5s 

gaP  >d 

1  2 

*H>  *D 

1-. 

4p4-4p»(4S  )4d 

fM>  M) 

i  -: 

4p4  -  4p5(*S'  )4d 

jf*p-*ir 

0-| 

4p4  4p*<*D’)5s 

>rJP  5  T 

1-2 

1  1 

4p4  4p*(»D'Ps 

s’P-’r 

4p4-2pJ(»D)5s 

g* p  Mr 

i 

0-1 

4p*  ■  4p:>(4.S ")6s 

i 

H 

2-1  S 

4p4  4pM*S' 

‘11  ■  MS' 

2-2  N 

4p*  -  4P>(  S')4<j 

■D  H3° 

I 

2-3  fl 

4p4  -  4pM'S‘  )4d 

M)  Mr 

2-1  |  R 

4p4  -  4p3(4S°)4d 

■D  -  *P* 

2-2  R 

R 

R 

K 

R 

R 

R 

4p4  •  4p,(,D")5s 

lD  ■  >D" 

R 

2-2  R 

4p4  -  4p3(4S°)4d 

M3  -  5D‘ 

2-2  R 

ft  23 

R23 

ft  21 

R23 

R23 

R23 

R23 

R23 

R23 

R21 

R23 

R23 

R23 

R23 

R23 

R23 

R23 

R23 

R23 

R23 

R21 

R23 

R23 


R27 

R23 

R  1 

R2S 

R23 

R23 

R21 

R->1 

R.) 


mi 


669 


Se  II 


[ 

k 


Se  I 


bkmcnl 

Wivekagti) 

Intensity 

MulUr’-i 

Confjgvmlioa 

Term 

1  I 

Reference 

Se  1 

1859.M 

100 

■ 

4p4  -  4p*(4S*)?d 

0-1 

- -  .  .  .. 

R23 

Se  I 

1893  5C 

120 

IT!”"® 

4p4-4p*(»D*)4<l 

'  Y'  B  1 1  ■ 

0-  1 

*23 

Se  I 

1898.555 

4p4  4p,(1D*)5s 

■JiRjiM 

2-3 

R23 

Se  1 

1913.788 

■0U 

■f^K 

4p4-4p*(3D')5s 

*D  -  *D* 

2-2 

R23 

Sc  l 

bOC 

13 

4p4  -  4p3(3D°)5s 

‘D  -  *D° 

2-1 

R23 

Se  I 

1960.901 

1000 

4p4  -  4p3(‘Ss)5s 

*aP-’S“ 

2-1 

R23 

St  I 

,995  112 

300 

22 

.  . 

V-^P*(3P°)5s 

t.  _ _  ,  ...  ..  _  ...  _ 

■S  lP° 

0-1 

R23 

SELENIUM  II  (Se1+),  Z  =  34 
Ground  State  ls22s22p83s23p63dl04s24p3  4S3/a  (33  electrons) 
Ionization  Potential  170  900  cm  21.19  eV 


Element 

Wavelength 

tmenshy 

Multiple! 

Configuration 

Term 

11 

References 

Se  II 

694.83 

100 

4p3  - 

g*S* -  36 

34-34 

M2 

Se  II 

697.65 

300 

4p5  • 

84S°  -  35 

34-34 

M2 

Se  II 

709.57 

700 

6 

4p3  ■ 

g4S*-30 

34-34 

M2 

Se  II 

710.47 

50 

4p3  - 

g4S“ -  29 

34  -34 

M2 

Se  II 

721.88 

20 

4p*-4p1(’P)6s 

g*S° - SP 

34 -‘A 

M2 

Sc  II 

726.41 

50 

5 

4p5  -  4p3(3P)6s 

g4S° - 4P 

34  -34 

M2 

Se  II 

737.30 

50 

5 

4p3  -  4p3(3P)6s 

g4S° - 4P 

34-34 

M2 

Se  II 

746.02 

50 

5 

4p3  ■  4p3(sP)6s 

g4S° - ‘P 

34-34 

M2 

Se  II 

774.43 

200 

4p3 

*D’-33 

34-34 

M2 

Se  II 

775  09 

50 

4p3  - 

?4S"-22 

34  -34 

M2 

Se  II 

782.09 

20 

4p3  - 

g*S'-20 

34  -  44 

M2 

Se  II 

782  66 

50 

4p3  -  4p3(3P)6s 

*r>°  jp 

34-34 

M2 

Se  II 

783  84 

100 

4p5  - 

3D°  29 

34-34 

M2 

Se  II 

786.49 

400 

4p3  -  4p3i:P)6s 

3D°  3P 

34  -34 

M2 

Se  II 

797.69 

300 

4p3  -  4p3(3P)6s 

»D“  3P 

34  -  !4 

M2 

Se  II 

798.79 

20 

4p1-4p*(3P)5d 

3D°  -  4F  ? 

34-34 

G2I..B7 

Sc  II 

800  54 

100 

4p3  - 

nr  -  27 

34  34 

M2 

Se  II 

801.59 

300 

4p3  - 

3D°  -  26 

34  34 

M2 

Se  II 

814  86 

20 

4p3  - 

g*S°  16 

34-34 

M2 

S<;  II 

816.99 

300 

4ps  - 

3D°  -  25 

34  -34 

M2 

Sc  II 

820  68 

300 

4p3  -  4p3(3P)6s 

»D°-4P 

34-34 

M2 

Se  II 

828.48 

800 

.3 

4p3  - 

SD°  -  24 

34-34 

M2 

;>c  H 

832.74 

900 

13 

4p3- 

*13° -24 

34-34 

M2 

Se  II 

838.43 

50 

4p3  - 

iP° -  33 

44-34 

M2 

Se  II 

844.00 

400 

4p3- 

*P  -34 

34-34 

M2 

Se  II 

849  6C 

400 

4p3  - 

3PC  -  29 

44-34 

M2 

Sc  II 

854  46 

50 

4p3  -  4p!(3P)6s 

,p» .  »p 

34-34 

M2 

Se  II 

855.81 

100 

4ps  - 

*P°  -  29 

34-34 

M2 

S:  II 

864  59 

20 

4p3- 

2?r  -  27 

44  -34 

M2 

Se  II 

865.90 

50 

4p5  ■  4ps(3P)6s 

,po-2p 

44  -44 

M2 

Se  II 

867.83 

300 

4p3  - 

*D"  -  22 

34-34 

M2 

Se  II 

871.02 

200 

4p3  - 

*P“  -  27 

34-34 

M2 

Se  II 

*71.83 

400 

4p3  - 

*D°  -  20 

%  -44 

Mt 

Se  II 

872.27 

50 

4p3  -  >*(3P)6s 

*P‘i  "  *P 

34  -  'k 

M2 

Se  II 

882.6! 

600 

4p3  - 

!ir-i9 

34-34 

M2 

Se  ii 

883.77 

30 

4p3  - 

*Pr  -  25 

44-34 

M2 

Se  II 

887.48 

500 

4p3  - 

*13° -19 

34-34 

M2 

Se  II 

888.06 

2^1 

4p3  -  4p*(3P)6s 

*P° - 4P 

44-34 

G2I.B7 

Se  'I 

890.59 

600 

4p5  - 

3PC  -  2.5 

34-34 

M2 

Se  II 

894.99 

50 

4p3  -  4p*(3P)6s 

3P°  -  *P 

34-34 

M2 

670 


1 


Se  II 


Se  II 

Se  !I 
Sc  II 
Se  II 
Se  II 


Se  II 
Se  II 
Se  II 
Se  II 
Se  II 


Se  II 
Se  II 
St  II 
Se  II 
Se  II 


Se  II 
Se  II 
Se  II 
Se  II 
Se  II 


Se  II 
Se  II 
Se  II 
Se  II 
Se  II 


Se  II 
Se  II 
Sc  II 
Se  II 
Se  II 


Se  II 
Sc  II 
Se  II 
Se  II 
Se  II 


Se  II 
Se  II 
Se  II 
Se  II 
Se  II 


Se  II 
Se  II 
Se  II 
Se  II 
Se  II 


Se  II 
Se  II 
Se  II 
Se  II 
Sc  II 


Se  II 
Se  II 
Se  II 
Se  II 
Sc  II 


Se  II 
Sc  II 
Se  II 
Se  II 
Se  II 


Se  II 
Se  II 
Se  II 
Se  II 
Se  II 


locality  |  U  iluplet  | 


906.63 
907.81 
912.89 
917  94 
918.84 


921.12 
922  90 
92t,  7g 
947.61 
950.02 


951.26 
953.88 
961.77 
974  94 
983.94 


986.71 
997.06 
997  14 
1011.15 
1011.84 


10)3.40 

1014.01 

1022.1' 

1029.56 

1033.60 


103j.16 

10'8.36 

1045.31 

1047.67 

1049.51 


,  1049.65 
!  1050.57 
1G52.09 
1057  41 
107/.  54 


1085.88 

1090.43 

1097.82 

1099.97 

1119.04 


1129.79 

1130.48 

1133.89 

1138.36 

1141.94 


i 155  99 
1156,9! 
1157.31 

1166.53 

1168.53 


1170.76 
1177.31 
1178.05 
1182,65 
1183  99 


1192.29 
1196.40 
1 199.72 
1205.25 
1205.69 


1218  01 
1218.27 
1221.94 
1 224  63 
1229.04 


800 

200 

900 

2W 

400 


500 

60 

0 

iOO 

200 


300 

400 

200 

300 

600 


50 

200 

100 

200 

300 


900 

900 

100 

600 

1000 


300 

300 

400 

100 

'000 


I 


1000 

200 

300 

900 

400 


500 

100 

800 

300 

100 


50 

100 

100 

50 

900 


700 

800 

4iK? 

500 

800 


200 

100 

400 

300 

200 


1000 

200 

50 

300 

700 


400 

200 

200 

300 

200 


4 

12 


2 

11 


10 


17 


17 

16 


Configuration 


<P* 

4p*-4p»(‘P)6s 

4p>- 

<P*- 

V- 


4p*  - 

4ps  4p»('D)5s 
4p3  - 
4p3  - 
4p>- 


4p3  - 
4p*  - 
4p3- 
4p’ - 
4p3  - 


4ps  -  4p3(3P)5* 
4s34p3  -  4s4p4 
4p'3  - 

4p3-4p3(3P)5s 
4p3  - 


4p’-4p3(3P)5s 
4p3  - 
4p3- 
4p3  - 

4p3-  4p3(3P)5s 


4p3  - 
4p3- 
4p3  - 
4p3  - 

4p3-4p3('D)5s 


4p3-4p?(3P)5s 
4p3-4p3('D)5s 
4p3  - 

4p3-4p3('Dj5s 

4p3- 


4ps  - 
4p3- 
4p3- 
4p3  - 
4p3- 


4p3  - 
4p3  - 

4p3-4p3(3P)5s 
4p3  - 

4p3  -  4pVI>)5s 


4s3  4p3  -  4s  4p4 
4s34p3  -  4s4p4 
4p3  - 

4p3  -  4pa(3P)5s 
4s3  4p3  -  4s  4p4 


4?3-4p3(‘D)5s 
4p3  - 

4p’  -  4p3(3P)  5s 
4p3  •  4p2('D)5s 
4p3-4p3('D)5s 


4s3  4p3  -  4  s  4p4 
4p3  -  ip*(3P)5s 
4p3  - 

4P1  -  4p3(3p).5s 
4p3  - 


4p3  -  4p2(’P)5s 

4p3 

4p3  - 

4p3  - 

4p3  - 


H  He  Li  Be  B  C  N  0  F  Ne  Na  M3  Al  Si  P  S  Cl  Ar 


Terra 


2p°  -  22 
jp°  -  20 
3?°  -  20 

apv  ,9 

g*S°-5 


g*S°  -  **> 
i-4S-.  3P 
3P” - 17 
g4Sc-3P 
3F-16 


f4S“-4P 
2D°  - 12 
3P°  - 1 5 
nr- 11 

?4S“-4P 


2D°  - 1 1 
2P  -  i  3 
•D"  10 
2P°  !> 
2D“  -  3D 


3D°  -  3D 
*D°  - 10 
SD°  -  3D 
*D°  -  9 


3D°  -  8 
2D°  -  7 
3D°  -  7 

‘D-b 

2P“  12 


!P° - 1 2 
nr  -  5 
»d°  3P 
!D°  -  i 

3r>°  -  *p 


*D"  3P 
g4S'-4P 
3P”  1 1 
2D°  -  2P 
£4S°-4P 


if"  . 

r"  i(l 

’D  -4P 
£?”  - 
2P° - 3D 


?4SC -4P 
'D°  -  4P 
3D"-1 
lD°  -  4P 
*P°  -  9 


2D”  -  4P 
2P°  -  9 
3P°  -  7 
3P°  -6 
2P"  -  8 


Se  II 


2D°  15 
f4S” - »D 
2D°  -  !5 
g4S° -  9 
g‘S°  8 


_ 1 


1  •  I  Reference* 


S4S*-M 
‘P“  4P 
2P“  -17 
*D° - 16 
*4S’-I0 


34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34  34 

M2 

34-34 

M2 

■4-34 

M2 

34-34 

M2 

34-34 

M2 

34  -34  j 

I  M2 

34-3, 

M2 

34-34 

M2 

34  -  34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

34-34 

M2 

54-34 

M2 

34-34 

m: 

34-54 

34-34 


34-54 
34-34 
i  34-34 
34-34 
34-54 


M2 

Kl9 


M2.K19 

M2 

M2 

M2 

M2 


34-54 
34-34 
34-34 
%  -34 
54-34 


34-34 

34-34 


M2 

M2 

M2 

‘42 

M2 


M2 


%  -  34  I  M2 


34-34 

M2 

34-34 

M2 

34-34 

M2 

34-54 

M2 

34-34 

M2 

34-54 

M2 

34-34 

M2 

54-34 

M2 

34-34 

M2 

34-34 

M2 

34  -  *4 

M2 

%  -39 

M2 

34-34 

M2 

34  -34 

M2 

34-54 

M2 

34-34 

M2 

51  -  54 

M2 

%  -54 

M2 

39-54 

M2 

54  -34 

M2 

54-34 

M2 

34-54 

M2 

K  Ca  Sc  Ti  V  Cr  Ma  Fe  Co  Ni  Cu  Zn  Ga  Ge  A*  Se  3r 


Kr 


671 


1 


Se  II 


Se  HI 


Element 

V»'a*  ele^^th 

Inimirty 

Multiple! 

Configuration 

Term 

J-J 

References 

Se  II 

1234. SC 

16 

V- 

*P“  -  7 

M2 

Se  II 

124T6' 

Kill 

4p*  - 

*P*  -  6 

Vi  -Vi 

M2 

Se  II 

1276.84 

4p*  -  4p*(4P)5s 

*P*-*P 

Vi -36 

M2 

Se  II 

1286.41 

4p* 

*F-5 

ii  -Vi 

M2 

Se  II 

1290.97 

coo 

14 

4p*  -  4p*(*P)5s 

*P*-*p 

Vi  -Vi 

M2 

Se  II 

1294.41 

15 

4s*4p3-4s4p4 

»P°- 'P 

Vi  -Vi 

M2 

Se  II 

1308.89 

15 

4s1 4p3  -  4s  4p4 

*P°  .  *P 

Vi  -Vi 

M2 

Se  r. 

1318.25 

700 

14 

4pa-4pi(*P)5s 

‘r-’r 

9.  -Vi 

M2 

Se  II 

1333.32 

300 

4p*  -  4p2(3P)5s 

*p  -»p 

Vi-Vi 

M2 

Se  II 

1337  23 

50 

4p3  -  4p*(,P)5s 

Ip*  .  4p 

Vi-Vi 

M2 

Se  II 

1347.31 

100 

4ps  - 

*P°  -  3 

Vi-Vi 

M2 

Se  II 

1356,57 

50 

4p5-4p*(‘P)5s 

Jp®  .  4p 

Vi-Vi 

M2 

Sc  II 

1360.86 

50 

4p*  - 

*P°-1 

Vi  -  Vi 

M2 

Se  II 

1364.83 

200 

4s1 4p*  -  4s  4p4 

*D°  -  4P 

Vi  ->i 

M2 

Se  II 

1372.51 

100 

4p*-4p»(«P)5s 

ip®.4p 

Vi-Vi 

M2 

Se  II 

1380.96 

100 

4s*4p*-4s4p4 

*D°  -  *P 

Vi-Vi 

M2 

Se  II 

1392.81 

50 

4s*4p* -  4s 4p4 

*D°  -  4P 

Vi-Vi 

M2 

Se  11 

1401  01 

50 

4p*  -4pa(*P)5s 

*P' - 4P 

%  -Vi 

M2 

Se  11 

1414.25 

200 

4s*  4p*  -  4s  4  p4 

2D“  -  4P 

Vi-Vi 

M2 

Se  IT 

1426.65 

500 

4s*  4p*  -  4s  4p4 

*D°  "P 

Vi-Vi 

M2 

Se  II 

1577.29 

100 

4s*4p!-4s4p4 

Ip*  .  4p 

Vi  -Vi 

K19 

Se  II 

1598.95 

100 

4s*  4p3  -  4s  4p4 

*P°-4P 

Vi  -  Vi 

M2 

Se  II 

1621.23 

400 

4sJ4p*  -  4s  4p4 

3P°  .  <p 

Vi  -  Vi 

M2 

Se  II 

1667.15 

200 

4s*4pa  -  4s  4p4 

*P°  -  4P 

%  -Vi 

M2 

SELENIUM  III  (Se2+),  Z  =  34 
Ground  State  ls22s22p63s23p63d104s24p2  3P0  (32  electrons) 
Ionization  Potential  248  583  cm-1;  30.820  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

J-J 

References 

Se  III 

517.57 

i 

200 

4ps  -4p5d 

?3P  3P° 

1-1 

Rl4 

Se  111 

518.17 

50 

4p* - 4p5d 

g‘P  3P° 

1-2 

Rl4 

Se  III 

522.05 

100 

4p*  -  4p5d 

?3P  -  >D° 

1-2 

R14 

Se  III 

523.5? 

50 

4p* - 4p  5d 

03P  .  3p° 

2-1 

RI4 

Se  111 

524.01 

200 

4p*  -  4p5d 

g*P-‘D‘ 

0-1 

R14 

Se  III 

524.15 

300 

4p* - 4p5d 

8*P-*P' 

2-2 

RI4 

Se  til 

525.H 

50 

4p2  -  4p6s 

g»p.ip« 

1-1 

R14 

Se  111 

526.40 

400 

4p*  -  4p5d 

g3P-3iy 

2-3 

R14 

Se  111 

511.14 

300 

4p2  -  4p5d 

g*P  -  *D° 

1-2 

R14 

Se  III 

533.07 

100 

4p3  -4p6s 

?3P  3P° 

2-2 

R14 

Se  Ill 

537.38 

30 

4p*  -  4p5d 

gap .  iD« 

2-2 

R14 

Se  III 

538.53 

200 

4pJ  -  4p6s 

gip  _  ap° 

1-1 

R14 

Se  III 

539.31 

50 

4p*  -  4p6s 

gip.ap” 

1  -0 

R14 

Se  III 

544  03 

200 

4ps  -  4p  5d 

•D-  ’F" 

2-3 

Rl4 

Se  III 

545.00 

100 

4p*  -  4p6s 

gip  sP“ 

2-1 

R14 

Se  III 

550.40 

50 

4pJ  -  4p5d 

‘D  -  3P° 

2-2 

Ri4 

Se  III 

554.73 

100 

4p*  -  4p  5d 

’D  -  ’D” 

2-2 

RI4 

Se  III 

553  26 

100 

4p*  -  4p6s 

‘D  -  ’P° 

2-1 

R14 

Se  III 

565.04 

50 

4ps  -  4p  5d 

‘D  -  *D° 

2-2 

R14 

Se  III 

566.24 

20 

4p!  -  4p  5d 

>D-3F° 

2-3 

R14 

Se  IJ! 

573  44 

50 

4p*  -  4p6s 

■D  *P° 

2-1 

R14 

Se  ill? 

674.4” 

500 

Kt! 

Se  III 

684.56 

100 

4p!  - 

g3P-X°  ? 

1-1 

Bl 

Se  III 

6°0.89 

50 

4p* - 4p4d 

gap.ip-  ? 

2-3 

BJ 

Se  III 

695.02 

200 

4p3  - 

S3P-X'  ? 

2-1 

Bl 

672 


Se  III 


Sc  III 


•a 


Element 

Wavelength 

Intensity 

Muitipki 

Ccafitr,irttx>n 

Terat 

I  -  J 

References 

sc  in 

700  51 

20 

4p*  -  4p4d 

. . . " 

r*p-  3P* 

0-1 

Bl 

Sc  III 

709.16 

700 

4p2  -  4p4d 

1-1 

Bl 

Sc  III 

709  40 

700 

4p2 -4p4d 

1  -2 

Bl 

Sc  III 

711.04 

600 

4p2  -4p4d 

g*P  -  2D* 

0-1 

Bl 

Sc  III 

711.78 

60? 

4p*  -  4p4d 

g3p-2P’ 

1  -0 

Bl 

Se  III 

719.97 

600 

4p*  -  4p4d 

g3P  -  3D° 

1-1 

Bl 

Se  III 

720.33 

600 

4p*  •  4p4d 

g3P  -  2P° 

2-1 

Bl 

Se  III 

?20.65 

700 

4p2  -  4p4d 

g3P  -  *P° 

2-2 

Bl 

Sc  I'll 

724.27 

900 

4p*  -  4p4d 

g’P  -  3D° 

2-3 

Bl 

Sc  III 

726.42 

800 

4p*  -4p*d 

g*P  -  3D 

1-2 

Bl 

Sc  III 

727.51 

100 

4p*  -  4p4d 

g^-'D’ 

1-2 

Bl 

Sc  III 

730.25 

200 

4p*  -  4p4d 

g>p.ip« 

0-1 

P: 

Se  III 

731.54 

300 

4p2  -  4p4d 

g3P  -  3D° 

2-1 

BI 

Se  III 

737.23 

700 

4p*  -  4p  4d 

<D-  'F° 

2-3 

Bl 

Sc  III 

738  18 

300 

4p* -4p4d 

g3P  -  3D° 

2-2 

Bl 

Sc  III 

739.j1 

300 

4p*-4p4d 

g*P-  *D° 

2-2 

Bl 

Se  III 

739.64 

500 

4p*  -  4p4d 

g3P-‘P° 

1-1 

Bl 

Sc  III 

741  94 

700 

4p2- 

>D-X“  ? 

2-  1 

Bl 

Se  III 

751.84 

600 

4p2  -  4p4d 

g’P-’P” 

2-1 

Bl 

Sc  III 

759.54 

200 

4p3  -4p5s 

gSP..p« 

0-1 

Bl 

Sc  III 

769.74 

100 

4p2  -  4p5s 

g’P-'P0 

1-1 

Bl 

Sc  III 

770.89 

600 

4p* - 4p4d 

'D-’P” 

2-1 

Bl 

Se  in 

775.31 

50 

4p* - 4p4d 

!D-  2D° 

7-3 

Bl 

Sc  III 

777.31 

800 

4p2  -  4p5s 

gjp.ap- 

1  -2 

Bl 

Se  III 

782.% 

200 

4p2  -  4p5s 

g*P-'P* 

2-1 

Bl 

Se  III 

783.66 

300 

4p* -4p4d 

>D  -  2D° 

2-1 

Bl 

Se  III 

788.77 

600 

4p2  -  4p5s 

g3P-3P” 

0-1 

Bl 

Se  III 

790  80 

700 

4p2  -  4p5s 

g3P-3P° 

2-2 

Bl 

Se  III 

791 .29 

50 

4p*  4p4d 

’ll  -  *D° 

2-2 

Bl 

Se  »II 

792.58 

500 

4p2  -4p4d 

■D-'D” 

2-2 

Bl 

Se  III 

799.76 

400 

4p2  -  4p5s 

g3P-3P° 

1-1 

Bl 

Se  III 

803.01 

600 

4p2  -4p5s 

g3P-3P° 

1-0 

Bl 

Se  III 

807.04 

500 

4p3  -  4p4d 

>D  ■  *P” 

2-1 

Bl 

Se  III 

814.04 

600 

4p2  -  4p5s 

g»P-3P° 

2-1 

Bt 

Se  III 

817  60 

400 

4p*  -4n4d 

g2P  -  3F° 

1-2 

Bl 

Se  III 

823  91 

600 

4p* - 4p4d 

g3P  -  2F° 

2-3 

Bl 

Sc  III? 

828.47 

600 

RM 

Se  III? 

833.14 

500 

R14 

Se  III? 

836.06 

500 

RU 

Se  III 

843.01 

900 

4p2  -  4p5s 

>D-'P 

2-1 

Bl 

Se  III 

852.10 

300 

4p3  -  4p5s 

■n  -  3P" 

2-2 

Bl 

Se  ill 

879.15 

700 

4p*  -4p5s 

’D  -  3P” 

2-1 

Bl 

Se  III? 

882  1  3 

500 

R14 

Se  III? 

887.45 

300 

Rl4 

Se  III 

890.68 

300 

4p2  -4p4o 

>1?  -  3F° 

2-3 

Bl 

Se  III 

900.79 

100 

4p2 - 4p4d 

’D  -  3F° 

2-2 

Bl 

Sc  III 

938.16 

600 

4s*4p2  -  4s  4p3 

g2P-3P 

0-1 

Bl 

Se  III 

953.74 

800 

4s1 4p*  -  4s  4p3 

g3P  3P° 

i  -I 

Bl 

Se  III 

954.44 

700 

4s34p3  -  4s4p3 

g3P  •  3P° 

1  -2 

Bl 

Se  III 

954.74 

700 

4s3  4p3  -  4s  4p2 

?3P-3P“ 

1  -0 

Bl 

Se  III 

974.11 

600 

4s*  4p2  -  4s  4p2 

g3P-3P° 

2  - : 

Bl 

Se  III 

974.34 

900 

4s24p2  -4s4p5 

g3P  -  3P- 

2  2 

Bl 

Se  III? 

1000.36 

600 

R14 

Sc  III 

1068.87 

100 

4s24p2  -  4s 4p2 

*D  -  3P' 

2-1 

Bl 

Se  III 

1069.72 

100 

4s2  4p2  -  4s  4p2 

>D  -  3P° 

2-2 

31 

Se  III 

1079.76 

800 

4s24pv  -  4s  4p3 

g3P  -  3D° 

2-3 

Bl 

Se  III 

1097.82 

600 

4s1 4p2  ■  4s  4p3 

gsP - 3D" 

0  1 

Bl 

Se  III 

1099.10 

900 

4s24p2-4s4p3 

g3P  .  3D° 

1  -2 

Bl 

Se  III 

1119.17 

1000 

4s24p2-4s4p2 

gsP  -  SD° 

1  - 1 

Bl 

Se  III 

1126.28 

300 

4s2  4p2  -  4s  4p2 

g3P  -  •’D’ 

2-2 

B; 

Se  III? 

1206  53 

600 

R.v 

Se  III 

1254.79 

20 

4s24p2  -  4s  Ip3 

lD  -  *D°  7 

2-2 

37 

Se  III 

1534.9 

200 

4s4p3  -  4s24p5p 

3D°  -  3P 

2-2 

'll* 

Se  III 

1571.5 

300 

4s4p* - 4s*4p5p 

3D°  -  3P 

2-1 

P.U 

Se  III 

1644.87 

100 

4s  4p3  -  4s24p5p 

3D"  -  3D 

2-2 

R14 

673 


Sc  III 


Se  IV 


Wavelength 

intensity 

1829.6 

100 

1845.0 

300 

1893.2 

500 

1894.4 

1897.2 

400 

i 

1947.1 

1950.0 

500 

1993  0 

200 

Muftipkt 


Configuration 

Term 

J  -J 

Reference* 

4s  4p*  -4sI4p5p 

’F-'D 

2-2 

R14 

R14 

4s  4p*  -4s*4p5p 

»P  »S 

0-1 

R 14 

4s  4p*  -  4ss4p5p 

ir.»S 

2-1 

RI4 

4s  4p*  -4ss4p5p 

jp  ,jS 

1  - 1 

Rl4 

4s4p*-4s*4p5p 

JP°  .  Jp 

2-2 

R14 

4s4p’  -  4s*4p5p 

-f  SP 

1  -2 

R14 

4s4p’  -  4sJ4p5p 

*P° -*D 

2-3 

RI4 

SELENIUM  IV  (Se3+),  Z  =  34 
Ground  State  ls22s22p63s23p63d104s24p  2P^  (31  electrons) 
Ionization  Potential  346  375  cm-1;  42.944  eV 


Element  ~  j  Wavelength 


jet.v>7  ■>  I  ».  ,  I^’i  4  r~itV  1  h's  I 4V'm a' VVwt'yi  h~  ?  I*  i  < j'lTri'eatWfl 


1 


Sc  V 


Se  VI 


SELENIUM  V  (Sc«+).  Z  =  34 
Ground  State  ls*2s22p*3s23p63d‘°4s2  ‘So  (30  electrons) 
Ionization  Potential  [551  000]  cm"';  [68.3]  eV 


Element 

Wavelength 

'ntenuty 

Multiple! 

r 

Configuration 

Term 

J  J 

References 

Se  V 

505  9 

200 

4s  4p  -4s  5s 

*P* -JS 

0-1 

S2 

Se  V 

510  0 

300 

4t  4p  -4s  5s 

»P*-»S 

1  -1 

S2 

Se  V 

519.6 

400 

4»4p  -  4s5s 

ip».SS 

2-1 

S2 

Se  V 

596.0 

500 

4s4p  -4s4d 

sp“-*D 

0- 1 

S2 

Se  V 

601.0 

400 

4s  4p  -  4s  4d 

*P“  »D 

1-2 

S2 

Sc  V 

601  7 

400 

4s  4p  -  4s  4d 

>P"->D 

I-l 

S2 

Se  V 

613.0 

500 

4s4p  -  4s4d 

JP°  - JD 

2-3 

S2 

Se  V 

614.3 

400 

4s  4p  -  4s  4d 

»F-  JD 

2-2 

S2 

Se  V 

615.1 

100 

4s4p  - 4s4d 

»p» .  id 

2-1 

S2 

Se  V 

642  3 

200 

4s<tp  -4s 5s 

•p-’s 

1  - 1 

Rl2 

Se  V 

674.6 

800 

4s4d  -4s4f 

’D-‘F  ? 

2-3 

R15 

Se  V 

785  8 

50G 

4s4p  -  4p* 

jp»  jp 

1  -2 

S2 

Se  V 

804  3 

500 

4s4p - 4p2 

sp-.sp 

0-1 

S2 

Se  V 

808  7 

700 

4*4p  *  4ps 

jp° . ap 

2-2 

S2 

Se  V 

814.8 

600 

4s 4p  -  4pJ 

3p° . ip 

1  - 1 

S2 

Se  V 

820.7 

700 

4s 4p  -  4s4d 

aP“-'D 

1  -2 

Rl2 

Se  V 

830.3 

600 

4s4p  -  4p* 

sp» . sp 

1  -0 

S2 

Se  V 

839.5 

400 

4s4p  -  4pJ 

jp”.sp 

2-1 

S2 

Se  V 

845.8 

900 

4s4p  -  4s4<l 

>P”-'D 

2-2 

R12 

Se  V 

1094.7 

900 

4s2  -  4s4p 

ff’S-’P” 

0- ! 

R12 

Se  V 

1151.0 

700 

4s4p  -  4p2 

»P°  Jp 

1-2 

Rl2 

Se  V 

1227.6 

1000 

_ 

4s  4p  -  4s  4d 

ip-.'D 

12 

Rl2 

SELENIUM  VI  (Se5U,  Z  =  34 
Ground  State  ls22s22p83s23p63d’°4s  2S|,2  (29  electrons) 
Ionization  Potential  658  994  cm1;  85.70  eV 


Piemen: 

Wavelength 

Intensity 

Muitiplet 

Configuration 

Term 

J-J 

References 

Se  VI 

452.8 

200 

4p  5s 

,po  JS 

'k  -  Mr 

S2 

Se  VI 

464  8 

200 

4p  -  5s 

:P“-’S 

%-M, 

S2 

Sc  VI 

588.0 

400 

4p  -  4d 

»P"-iD 

'k  -  % 

S2 

Se  VI 

605.9 

400 

4p  -  4d 

sp" . ’D 

%  -% 

S2 

Se  VI 

608  4 

300 

4p  -  4d 

jp-  >D 

% 

S2 

Se  VI? 

634  5 

400 

RlS 

Se  VI 

844  2 

500 

4s  -  4p 

g2S-*P° 

Vt  -% 

S2 

Se  VI 

886.8 

500 

4s  -  4p 

g:S  -  JP3 

'A -Mi 

S2 

675 


-  -  v\  lyil  ftU..'.  i 


.  ,.<a 


1 


Se  VII 


Se  VIII 


SELENIUM  VII  (Se#+),  Z  =  34 
Ground  Slate  1  s2  2s2  2p®  3sJ  3pe3d10  ’So  (28  electrons) 
Ionization  Potential  1  253  300  cm'1;  155.4  eV 


SELENIUM  VIII  (Se7+),  Z  =  34 
Ground  State  Is1  2s22p63s23p63d9  2Ds/2  (27  electrons) 
Ionization  Potential  (1  541  0G0J  cm  [191]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

j  -  j 

|  References 

Se  VIII 

140. 92 

400 

3d»-3dB(;")4p 

/>a=D  -  y*P° 

^5  % 

Z2 

Se  VIII 

141,09 

800 

3d’  -  3d'('G)4p 

- xBF“ 

%  -% 

Z2 

Se  VIII 

141.38 

500 

3d»-3dVP)4p 

g&D  -  xBD° 

Z2 

Se  VIII 

141.68 

,  800 

3d*  -  3d,(’P)4p 

*a«D  -  xBD" 

Z2 

Se  VIII 

14!  82 

800 

i 

3d’  -  3d®('G)4p 

*a»D  x*F° 

i 

%  % 

Z2 

676 


Sc  VIII 


Sc  X 


Fletnen! 

Wavelength 

Intensity 

Multiple 

Configuration 

Term 

References 

Se  VIII 

142.CI 

700 

3d*  -  3d*(*P)4p 

j>a*D  -  y*P* 

%-Vi 

n 

Sc  VIII 

142.28 

900 

3d*  -  3d*(*P)4p 

ga»D  -  y*P* 

%  ■  Ht 

7.2 

Se  VIII 

142.75 

800 

3d*  -  3d*(*P)4p 

tfasD  •  xsD“ 

4i  -  S 

Z2 

Se  VIII 

143.10 

700 

3d*  -  3d*(*P)4p 

*a»D-xJD° 

W  -% 

72 

Se  VIII 

143.44 

800 

3d‘-3d»('D)4p 

/ja*D  -  y*D” 

*4  -  % 

12 

Sc  VIII 

143.89 

700 

3d*  -  3d*(‘D)4p 

j>a3D-y3F 

44  ’A 

71 

Se  VIII 

143.94 

400 

3d*  -  3d*(’D)4p 

gz’D  -  y*D' 

4*  -44 

7.2 

Se  Vlii 

S-M.55 

300 

3d*  •  3d*(1D)4p 

t<a»13  -  z3P“ 

44-44 

7.1 

Se  VIII 

144.89 

500 

3d*  -  3d*(‘D)4p 

pa3D  -  y*D° 

%  -  Vi 

72 

Se  VIII 

145  41 

80u 

3d»-3d*(1D)4p 

*a3D-y3D“ 

44  44 

72 

Se  VIII 

145.59 

600 

3d*  -  3d*(JP)4p 

j>a3D  -  z4P° 

48  -V. 

72 

Se  VIII 

145.78 

300 

3d*  3d*(sP)4p 

*a3D  -  z4P" 

44  -  % 

71 

Se  VIII 

146.22 

600 

3dv  -  3d*(‘D)4p 

ga*D  -  y*F* 

44  -Vj 

72 

Se  VIII 

149.42 

800 

3d*  -  3d*(*F)4p 

ga*D  -  z1?0 

48  -  Vi 

72 

Se  VIII 

146  92 

300 

3d*  -  3d»(sF)4p 

«a3D  -  z’D” 

44-44 

7.2 

Se  VIII 

147  09 

500 

3d*  -  3d*(*P)4p 

#>a3D  -  z4F 

44-44 

7.2 

Se  VIII 

147.23 

400 

3d*  •  3d*(*F)4p 

ga3D  -  z*P“ 

44-44 

72 

Se  VIII 

147.29 

800 

3d*  -  3d*(*F)4p 

*a3D  -  z*F° 

44  -% 

72 

Se  VIII 

147.58 

'00 

3d*  -  3d*(sFj4p 

#a3D  -  zHj" 

4 l4  -% 

72 

Sc  VIII 

147.78 

800 

3d*  -  3d*(*F)4p 

*a*D  -  z3D" 

44-4 4 

72 

Sc  VIII 

147,95 

400 

3d*-3da(*^4p 

*a3D  -  z’F° 

44-44 

7.1 

Se  VIII 

148.48 

1(830 

3d*  -  3d*(*! 1 tp 

*a*D  -  z4F° 

44-44 

7.1 

Se  VIII 

148  81 

800 

3d*  -  3<t*(*I‘t  n 

ga*D  z4F° 

44  -% 

7.2 

Se  VIII 

149.34 

700 

3d3  3d»<3I-')4, 

jja3D  z*D° 

44-44 

72 

Se  VIII 

150.30 

700 

td*-3d'(JF)0 

Sa*D-z*F 

44- *4 

72 

SELENIUM  kX  (Se84),  Z  =  34 
Ground  State  ls22s22p63s23p63d8  3F4  (26  electrons) 
Ionization  Potential  (I  831  OOOJ  cm’1;  [227]  eV 


SELENIUM  X  (Se94),  Z  =  34 
Ground  State  ls22s22pB3s23p83d7  4F»,2  (25  electrons) 
Ionization  Potential  [2  129  000]  cm  [264]  eV 


677 


526*206  0-73 


44 


aumtum mt 


Se  XI 


Se  XV 


1 


SELENIUM  XI  (Se10+),  Z  =  34 
Ground  State  !s22s*2p«3s*3p«3d«’*D4  (24  electrons) 
Ionization  Potential  [2  452  000]  cm-1;  [304]  eV 


SELENIUM  XII  (Se11+),  Z  =  34 
Ground  State  ls22s22P«3s23P«3ds  «Ss/2  (23  electrons) 
Ionization  Potential  [2  799  000]  cm1;  [347]  eV 


SELENIUM  XIII  (Se‘2+),  Z  =  34 
Ground  State  ls22s*2p«3s23pe3d4  ‘D0  (22  electrons) 
Ionization  Potential  {3  129  000]  cm1;  [388]  eV 


SELf  NIUM  XIV  (Se'J+),  Z  -  34 
Ground  State  ls22s22p«3s23p«3d3  <F3/2  (21  electrons) 
ionization  Potential  [3  751  000]  cm  [431  j  eV 


SELENIUM  XV  (Se14*),  Z  =  34 
Ground  State  ls22s22p«3s23p«3d2’3F2  (20  electrons) 
Ionization  Potential  [3  83!  000]  cm  ';  [475]  eV 


678 


Se  XVI 


SELENIUM  XVI  (Se15’),  Z  =  34 
Ground  State  ls22s22p83s23p83d  2Da^  (19  electrons) 
Ionization  Potential  (4  186  100)  cm'1;  [519)  eV 


Se  XX 


SELENIUM  XVII  (Se18’),  Z  =  34 
Ground  State  ls22s22p83s23p8  LSo  (18  electrons) 
Ionization  Potential  (5  299  200)  cm-1;  [657]  eV 


SEL  ENIUM  XVIII  (Se17’),  Z  =  34 
Ground  State  ls22s22p63s23p5  2PS,2  (17  electrons) 
Ionization  Potential  [5  605  8C0]  cm  *;  [695]  eV 


SELENIUM  XIX  <Sels’),  Z  =  34 
Ground  State  ls22s22p83s23p4  3P2  (16  electrons) 
Ionization  Potential  (5  936  400)  cm  *;  [736]  eV 


SELENIUM  XX  (Se19’),  Z  =  34 
Ground  State  ls22s22p83s23p3  4S^2  (15  electrons) 
Ionization  Potential  [6  3%  000]  cm  ’;  [793>  eV 


679 


Se  XXI 


SELENIUM  XXI  (Se2<>*),  Z  =  34 
Ground  St*:;:  Is22s22p*3s*3p2  3Po  (14  electrons) 
Ionization  Potential  ]b  767  200]  cm'1;  [839]  eV 


Se  XXV 


SELENIUM  XXII  (Se21+),  Z  -  34 
Ground  S-ate  ls22s22p63s23p  2PJ,2  (13  electrons) 
Ionization  Potential  |7  146  300]  cnr1;  [886]  eV 


SELENIUM  XXIII  (Se22*),  Z  =  34 
Ground  Suite  ls22s22pe3s2  ’So  (12  electrons) 
Ionization  Potential  [7  961  000]  car1;  [987]  eV 


SELENIUM  XXIV  (Se23*),  Z  =  34 
Ground  State  is22s22p33s  2Si/2  (11  electrons) 
Ionization  Potential  [8  364  200]  cm1;  [1037]  eV 


SELENIUM  XXV  (Se24*),  Z  -  34 
Ground  State  ls22s22ps  ‘So  (10  electrons) 
Ionization  Potential  [2d  632  000]  cm1;  [2558]  eV 
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Se  XXVI 


H  He  U  Be  B  C 


Sc  XXX 


SELENIUM  XXVI  (Se254),  Z  =  34 
Ground  State  ls22s22p5  *PS/2  (9  electrons) 
Ionization  Potential  [21  463  QOO]  cm"1;  [2661]  eV 


SELENIUM  XXVII  (Sc2*4),  Z  -  34 
Ground  State  ls22s22p4  3F2  (8  electrons) 
Ionization  Potential  [22  568  000)  cm  [2798]  eV 


SELENIUM  XXVIII  (Se274),  Z  -  34 
Ground  State  ls22s22p3  4S£/2  (7  electrons) 
Ionization  Potential  [23  915  000]  cm-1;  [29651  eV 


SELENIUM  XXIX  (Se284),  Z  =  34 
Ground  State  ls2?s22p2  3P0  (6  electrons) 
Ionization  Potential  [25  189  0001  cm1;  [3123]  eV 


SELENIUM  XXX  (Se2S4),  Z  =  34 
Ground  Stare  is22s*2p  2PJ,2  (5  electrons) 
Ionization  Potential  [26  407  000]  cm  *;  [3274]  eV 


N  0  F  Nt  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Mn  Fc  C'o  Nt  Cu  /.»  Ga  Gc  As  Sc  Br  Kr 
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Sc  XXXI 


SELENIUM  XXXI  (Se*»+),  Z  =  34 
Ground  Stale  Is2  2s2  ’Sc  (4  electrons) 
Ionization  Potential  (27  932  OOOJ  cm1 ;  [3463]  eV 


Se  XXXIV 


SELENIUM  XXXII  (Se314),  Z  =  34 
Ground  State  lsa2s  2Si/a  (3  electrons) 
Ionization  Potential  (29  303  000]  cm'1;  [3633]  eV 


SELENIUM  XXXIII  (Se324),  Z  =  34 
Ground  State  Is2  JS0  (2  electrons) 
Ionization  Potential  [123  930  000]  cm  *;  (15365]  eV 


SELENIUM  XXXIV  (Se33+),  Z  =  34 
Ground  State  Is  2Sm  (1  electron) 
Ionization  Potential  (128  762  000]  cm  *;  [15964]  eV 
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. HI , 


BROMINE  I  (Br«0,  Z  =  35 

Ground  State  ls*2s‘2p‘3ss3p«3d,04s14ps  *P|,2  (35  electrons) 
Ionization  Potential  95  284.8  cm  11.814  “V 


Element 

Wavcirofth 

Intensity 

Mu  tup  lei  |  Confifurabofi 

Term 

1  1 

Reference* 

rr  1 

1067.559 

i 

4p4-4p4('D)4d 

g*  r  -  3f 

9.  -Vi 

Tl 

Br  1 

1067  *05 

i 

4p*-4pVD)4d 

g1  p*-»p 

Vi  -  Vi 

Tl 

Br  I 

1068.256 

i 

4p4  - V!'D)*<i 

*3P’  -  3P 

Vi  -Vi 

Tl 

Br  1 

1068.849 

0 

4p5  -  4pVH:is 

?»p--4p 

Vi  -Vi 

Tl 

Br  I 

1073  912 

2 

4p4  -  4p4(4P)6d 

g*r  -  3p 

Vi  -% 

Tl 

Br  I 

1074  243 

2 

4p"  4p4('D)4d 

g*r  »d 

Tl 

Br  ! 

1074  803 

1 

4p*  4o4  (3P)  1  Os 

*3p"  4p 

Vi  -8k 

Tl 

Br  i 

1075.345 

1 

4p4  -  4p4(sP>6d 

g*r-*v 

Vi  ->4 

Tl 

Fr  I 

1076  964 

1 

4p4  •  4p4(Ji*)8d 

*3P“  «F 

Vi  -Vi 

T. 

Br  I 

1077.873 

1 

4p4  -  4p4(4P)8d 

g*r  -  4» 

Vi  -Vi 

Tl 

Br  I 

1078  124 

1 

4p4-4p4(4P)8d 

«3P”  -  4D 

Vi  -Vi 

Tl 

Br  I 

1078  242 

2 

4ps-4p4(1P)8d 

g*r  -f 

Vi  -Vi 

Tl 

B-  I 

1079.320 

2 

4p4  -  4p4(JP)8d 

*3r  -  -o 

Vi  -Vi 

Tl 

Br  I 

1080.882 

2 

4p4  -4p4('D)4d 

g* P°  4D 

Vi  -Vi 

Tl 

Br  i 

1084  810 

1 

4p*-4p4<1P)9? 

g3P°  -  4P 

Vi  -Vi 

Tl 

Br  1 

1085.050 

1 

4p!  ■  4p‘(sP)9s 

*3P“ - -P 

S  -Vi 

Tl 

Br  I 

1085  896 

0 

4p4-4p4(JP)7s 

*3P“ - 3P 

Vi  -Vi 

Tl 

Br  I 

1087.468 

2 

4p4  •  4p4(3P)7d 

e:P’ - 4F 

Vi  -Vi 

Tl 

Br  I 

1087.687 

*» 

4p4  •  4p4 0) 5s 

g3P° - *S 

Vi  -  Vi 

Tl 

Br  I 

1087  819 

' 

4p4  *  4p4(4P)7d 

*3P  - 4F 

Vi -Vi 

Tl 

Br  I 

1089.039 

* 

4p4-4p4(sP)7d 

S’P  - 4P 

Vi  -  Vi 

Tl 

Br  i 

1089  203 

4p4-  4p4(»P)7d 

g*P°  -  -D 

Vi  -Vi 

Tl 

Br  I 

1089.322 

! 

4p5  -  <*p4(5P)7d 

«3P  4D 

Vi  -Vi 

Tl 

Br  I 

1090.623 

3 

4p4-4p4(sP)7d 

g3P"  -13 

Vi -vi 

Ti 

B 

1094.722 

y 

4p4-4p4(»P)7s 

**P“  4P 

Vi  -  Vi 

Tl 

Br  I 

1095.481 

3 

4p'-4p'(JP)7s 

g’P  3P 

Vi- Vi 

Ti 

Br  I 

1096  788 

3 

4p4  •  4p4(4P)5d 

g3F  3D 

Vi  -Vi 

Ti 

Br  I 

1098.881 

3 

4p4-4p4(’P)5d 

S>F-4L) 

Vi  -Vi 

Tl 

Br  I 

1101.347 

4. 

4p4-4p4(4P)8s 

S*P”-4P 

%  *  % 

Tl 

Br  I 

1101  456 

4p5  4p4(4P)8s 

g3P"  -  4P 

Vi -Vi 

Tl 

Br  I 

1101.498 

5 

4p4  -  4p4(T))6s 

*3f  3n 

Vi  Vi 

Ti 

Br  I 

1103  924 

2 

4p4  4p4(4P)5d 

g3P"  -  4P 

Vi  -Vi 

Tl 

Br  I 

1104. 168 

2 

4p4 "  4p4(3P)5d 

-  *f 

Vi -Vi 

Tl 

»r  ' 

1105.460 

2 

4p4  4p4('4P)5d 

gzp° _  »p 

Vi  -Vi 

Tl 

Br  I 

1105.844 

2 

<p4-4p4(’P)6d 

g»r  -  4P 

Vi  -Vi 

Tl 

Br  I 

1105.994 

2 

•;ps  -  4p4(5P)6d 

g3P” - 4F 

Vi  -Vi 

Tl 

Br  I 

1107.442 

2 

4ps  -  4p4(sP)8s 

g3P  4P 

Vi  -  Vi 

Tl 

Br  I 

1107.512 

4p44p4(>P)5d 

g*F  *P 

Vi  -Vi 

Tl 

Br  I 

1109  422 

1 

4p4-4p4(5PU0d 

g3P“  -» 

Vi  ■  Vi 

Tl 

Br  i 

1 110.904 

3 

4p44p4(H))4d 

*S 

Vi  -  Vi 

Tl 

Br  ! 

1111.579 

*> 

4. 

4p5-4p4('D)4d 

g'P°-'P 

Vi  -Vi 

Tl 

Br  I 

1 1 1 1 .751 

2 

4ps  -  4p4i4P)6d 

g1 1>  4D 

Vi  -Vi 

Tl 

Br  I 

1112  743 

! 

4p4-4p4(’P)6d 

g*r  -  4u 

Vi- Vi 

Tl 

Br  i 

1 1 15.448 

2 

4p4  -  4p4(JP)9d 

g*P°  4D 

■i  -Vi 

Tl 

Br  I 

1116.105 

2 

V  4p4(5P)9d 

g3P"  -  4D 

Vt  ■  Vi 

Tl 

8r  I 

1118.173 

3 

4p4  -  4p4(’P)W 

g* P°  -  SP 

Vi  -  Vi 

Tl 

Br  1 

1119  140 

2 

4p4  4p4(5P)  10s 

g3P° - 4P 

Vi  ■  Vi 

Tl 

Br  I 

1119.725 

3 

4p4  •  4pVP)6d 

g3P° - »P 

Vi  -  Vi 

T! 

Br  I 

1121.473 

3 

4p4  -  4p4(»P)8d 

g3F-«F 

Vi  Vi 

Tl 

Br  I 

1121.839 

2 

4ps  -  4p4(JP)8d 

g3P”  -  4P 

Vi  Vi 

Tl 

Hr  I 

1  124.038 

3 

4p4  -4p4(JP)8d 

g*P” - 4D 

Vi  -  Vi 

Tl 

Br  I 

1125.728 

4 

4p4-4p4(>D34d 

g3F  -3D 

Vi  -Vi 

Tl 

Br  I 

1 !  29.979 

2 

1p4-4p4(JP)9s 

g3P° - 4P 

Vi  -Vi 

Tl 

Br  I 

1131  171 

2 

4p!-4p4(4P)7s 

g* P“  3P 

■k  -  Vi 

Tl 

Br  I 

1  132.822 

3 

4p»-4p4(3P)7s 

g1  r  -  4p 

Vi  .  Vi 

Ti 

Br  ! 

1133.116 

4 

4pc  -  4p4('I))5s 

g’P" - *s 

Vi  -  Vi 

Ti 

Br  I 

1133  251 

2 

4p4  -  4p‘(4P)7d 

g3F  - 4F 

Vi  Vi 

Tl 

Br  I 

II34..W 

5 

-l--4  -  4p4(4P)7d 

g3P*  4P 

Vi  -  Vi 

Tl 

Br  I 

1134.888 

4 

4p4  -  4p<i’D7d 

g’P  -D 

Vi  -  Vi 

Tl 

Br  I  i 

I 1 36  294 

5 

|  •’  -  4p4<5P)7d 

g3P  -D 

Vi  -  Vi 

Tl 

683 


;i i*a 


Ekmtal 

Wavelength 

lntea2ity 

Muhiplet 

Configuration 

Teiin 

J-J 

References 

Br  I 

1139.350 

r 

3 

4ps-4p4(3P)5d 

*2P*-4F 

Vi -Vi 

Tl 

Br  I 

1139  544 

3 

4p»  -  4p4(3P)5d 

g2p°-4p 

Vi  -Vi 

Tl 

Br  I 

1140.732 

1 

4p6  -  4p4(*P)7s 

p •  -  4P 

Vi  -  Vi 

Tl 

Br  I 

1  Ml  .564 

2 

4p*  -  4p4(;r)7s 

g2p°  -  3P 

Vi  -Vi 

Tl 

Br  I 

1145.268 

2 

4p*  -  4p4(aP)5d 

g*  P*  -  SD 

Vi  -Vi 

Tl 

Br  I 

; 345  854 

2 

4p‘-4p4(sP)5d 

-  4D 

Vi  -  Vi 

Tl 

Br  I 

1147  689 

2 

4p‘-4p4(*P)5d 

g2P°  -  4D 

Vi  -Vi 

It 

Br  I 

1147.943 

2 

4ps  -  4p4(3P)8s 

s2p°  -  4p 

Vi  - 14 

Tl 

Br  I 

1150.312 

2 

4ps  -  4p4('P)5d 

i?2p°  -  4d 

Vi  -  Hi 

Tl 

Br  1 

1151.381 

3 

4ps  -  4p4(3P)5d 

*»p“ - 4p 

Vi -Vi 

Tl 

Hr  I 

1152.418 

3 

4p*  -  4'  >4(3P)5d 

*2p°-2p 

Vi  -  Vi 

Tl 

Br  I 

1152  833 

2 

4p»  -  4  >4(3P)6d 

g2P°-4P 

Vi  -Vi 

Tl 

Er  I 

1152.989 

2 

4p5-,p4(3P)6d 

gsP“ - 4F 

Vi  -Vi 

Tl 

Br  I 

1154.640 

i 

4p»-4p4(3P)5d 

(?2P“-2P 

‘2  -  Vi 

Tl 

Br  I 

1159  030 

2 

4p‘  ■  4p4(iP;6» 

g2P°  -  2P 

■•-l  -  Vi 

Tl 

Br  I 

1160.332 

3 

4p5  -  4p4(3P)6d 

g2P°  -  "D 

Vi -Vi 

Tl 

Br  I 

1168  542 

3 

4p»  -  4p4(3P)6s 

gtp° . 4p 

Vi -Vi 

T: 

Br  ! 

1170.479 

3 

4ps  -  4p4(sP)6s 

g*P°  2'3 

Vi -Vi 

Ti 

Br  I 

1173.827 

4 

4pa  -  4p4(3P)4d 

g’P'-2'1 

Vi  -  Vi 

Tl 

Br  I 

1177  233 

5 

4ps-4p4(3P)4d 

g2v°-2v 

Vi -Vi 

Tl 

Br  I 

1178  895 

6 

4sa4ps  -  4s  4p* 

**p*-*s 

Vi -Vi 

Tl 

Br  I 

1182.171 

3 

4ps  -  4p4(aP)7s 

gjp° - 4p 

Vi  -Vi 

Tl 

Br  I 

1186.161 

3 

4p5  ■  4p4(aP)4d 

?ap° - 4p 

Vi  -Vi 

Tl 

Br  I 

1189.279 

10 

4ps  -  4p4(3P)5d 

g2P“  -  4F 

Vi  -  Vi 

Tl 

Br  I 

1139  378 

5 

4ps  -  4p4(aP)4d 

*2P°-4P 

Vi  -  Vi 

Tl 

Br  I 

1189  49S 

1G 

4ps  -  4p4(3P)5d 

g2P” - 4P 

‘A  -  Vi 

Tl 

Br  I 

1194.413 

4 

4ps  4p4(JP)4d 

«2P“-2F 

Vi  -  % 

Tl 

Br  I 

1196.370 

4 

4ps  -  4p4(aP)5d 

g2P° - 4D 

Vi  -  V2 

Tl 

Br  I 

1 196  477 

4 

4pa-4p4f3P)4d 

g2?" - 2p 

Vi  -Vi 

Tl 

Br  I 

1198.371 

6 

4p5  -  4p4(aP)5d 

gaI>0  - 4 1) 

Vi  -  Vi 

Tl 

Br  I 

1203.353 

4 

4pa  -  4p4(3P)4<l 

*2P“-2P 

%-vi 

Tl 

Br  I 

1209.756 

8 

4ps  -  4p‘(3P)6s 

?2P“-4P 

Vi.  -  Vi 

T! 

Br  I 

1210.734 

10 

4ps  -  4p4(aP)6s 

*2P“-!P 

Vi  -  Vi 

Tl 

Br  \ 

1216.006 

8 

4p4  -  4p4(aP)6s 

*2P°-4P 

Vi  Vi 

Tl 

Br  I 

1221  128 

10 

4ps-4p4;aP)6s 

*2P°-4P 

■A  -  Vi 

Tl 

Br  I 

1221.870 

9 

4ps  -  4p4(3P)*’d 

g2p°  _  Ip 

Vi -Vi 

Tl 

Br  I 

1223  240 

10 

4ps  -  4p4{aP)6s 

g2Pc - 2F 

Vi  -Vi 

Tl 

Br  I 

1224  408 

12 

4p5-4p4(aP)4d 

g2P° - 4F 

Vi  -Vi 

Tl 

Br  I 

1226.899 

12 

4ps-4p4("P)4d 

g2P°-2D 

•A-V  i 

Tl 

Br  I 

1228.049 

8 

4p5  -  4p4(aP)4d 

g2P“-4P 

Vi  ■  'h 

Tl 

Br  I 

1232  43! 

75 

4s!4p5  4s4pe 

S2P° - 2S 

Vi  -Vi 

Tl 

Br  I 

1243.897 

12 

4p5  -  4p4(JP)4d 

g2P"-4P 

V2  -  Vi 

Tl 

Br  I 

1249.589 

8 

4PS '  4p4(aP)4d 

g2P°  -  4D 

Vi  -Vi 

Tl 

Br  I 

1251.664 

15 

4ps  -  4p4(aP)4d 

g2 P°  2P 

Vi  -Vi 

Tl 

Br  I 

1255.799 

10 

4pa-4p4(3P)4d 

S2P° - 4D 

Vi  -Vi 

Tl 

B'  I 

1259  199 

15 

4p5  -  4p4(aP)4d 

g2P° - 2P 

Vi  -Vi 

Tl 

P.r  i 

1261.o58 

12 

•Ip3  -  4p4(aP)4d 

g2 P°-4D 

Vi  -Vi 

Tl 

Br  I 

1266  200 

12 

4ps  4p4(3P)6s 

s2f-4p 

Vi  -  Vi 

Tl 

Br  I 

1279.477 

10 

4p»  -  4p4(3P)4d 

gtp- . «c 

Vi  -Vi 

Tl 

Br  I 

1286.259 

10 

4pa-4p4(”P)4d 

s2P’-4P 

VA  -  Vi 

Tl 

3r  1 

1309.908 

30 

4ps  -  4p4(3P)4d 

g2P° -4D 

Vi  -  'A 

Tl 

Br  I 

1316.735 

30 

4p'-4p4(’P)4d 

?2P"  -  4D 

Vi  -% 

Tl 

Br  » 

1317  372 

10 

4p’ -  4p4CD)5s 

g2P3-2D 

Vi  Vi 

Tl 

B-  ' 

1717  695 

20 

4pt--4p4(1D)5s 

g2P°  2D 

Vi  -Vi 

Tl 

Br  I 

1384.598 

120 

4ps  -  4p4('D)5s 

g2V°  -  20 

Vi  -  Vi 

Tl 

Br  I 

1449  903 

30 

2 

4p5  -  4p4(3P)5s 

gip"  .  up 

Vi  -  Vi 

Ti 

Br  I 

1464.452 

500 

2 

4p5  -  4p4(’P)5s 

g2P°-2P 

Vi  -Vi 

Ti 

Br  I 

1495  132 

0 

1 

4ps-4p4(3P)5s 

<?2P° - "P 

Vi  A 

Tl 

Br  I 

1531  743 

300 

2 

4p5-4p4(3P)5s 

gjp-  .  2p 

Vi  -  >i 

T! 

Br  I 

1540  654 

250 

1 

4p5  -  4p4(3P)5s 

?2P° - 4P 

Vi  -Vi 

Ti 

Br  I 

157*  841 

300 

2 

4ps  -  4p4(aP)5s 

g2P°-2P 

Vi  -Vi 

T! 

Br  I 

1576  387 

200 

1 

4ps  -  4p4(3P)5: 

g2p“-4F 

%  -Vi 

Tl 

Br  I 

1582  312 

250 

1 

4ps  -  4p4(3P>5s 

g2p° - 4P 

Vi  -Vi 

Ti 

Br  I 

1633  404 

750 

4p5  -  4,?4(3P)5s 

S2P'  4P 

Vi  -Vi 

Tl 

684 


Br  II 


BROMINE  II  (Br1*),  Z  =  35 

Ground  State  ls22s22p83s23p63dI34s24p4  3P2  (34  electrons) 
Ionization  Potential  175  870  cm'1;  21.8  eV 


Br  HI 


Element 

Wavelength 

Intensity 

Mulliplet 

Configuration 

Term 

J  -  J 

References 

Br  II 

711.68 

300 

_ 

4p4  -  4p3(4S°)5d 

g’P-  3D° 

2-2 

R4 

Br  11 

713.65 

50 

4p4  -4p3(4S°)5d 

*3P  -  3D° 

2-2 

R4 

Br  II 

718.05 

20 

4p4  -  4p3(4S°)5d 

g3P  -  3D' 

2-3 

R4 

Br  II 

726.71 

100 

4p4  -  4p3(4S°)6s 

g3  P-3S° 

2-1 

R4 

Br  II 

727  94 

100 

4p4  -  4p3('*S")5d 

g3P-*D° 

1-2 

R4 

Br  II 

730.00 

100 

4p4-4p3(4S°)5d 

gJP - 3D° 

1-2 

R4 

Br  II 

737.37 

150 

4p4-4p3(4S')5d 

g3P  -  3D° 

0-1 

R4 

Br  II 

74C.78 

200 

4p4- 

?3P- 1” 

1-1 

R4 

Br  11 

743.7 

10 

4n4  4p3(4S”)6s 

S3P 

1  -  1 

Rlh 

Bi  11 

815.48 

250 

•ip'-4p3(2P°)5s 

?3P  . 

2-2 

R4 

Br  II 

822.67 

50 

4p4  -  4p3(2P’I5s 

J>3P-3P” 

2-1 

R4 

Bi  II 

836.90 

150 

4p4  -  4p3(JP°)5s 

g3P-3PJ 

1-2 

R4 

Br  II 

844  47 

20 

4p4  -  4p3(2P°)5s 

£3P-3P° 

1  - 1 

Rl 

Br  II 

847.35 

50 

4p4-4pJ(lr)5s 

P3P  -  3P 

1  -0 

R4 

Br  II 

849.52 

100 

4p4  -  4p3(2P°)5s 

J?3P  .  3p- 

0-1 

R4 

Br  II 

856.29 

350  j 

4p4  ■  4p3(2P°j5s 

ir3P  -  >P° 

2-1 

R4 

Br  II 

885.48 

100 

4p4  -  4p3f2D°^5s 

g3 P  -  >D° 

2-2 

R4 

Br  II 

889.23 

1000 

4p4-4p3(4S°)4d 

g3P  -  3D° 

2-3 

R4 

Br  II 

889.7 

20 

4p4  -  4p3('S°)4d 

g3P  -  3D'  ? 

7-1 

RlS 

Br  II 

896  64 

500 

4p4-4p3(4S")4d 

g*P - 3D° 

2'2 

R4 

Br  II 

906.00 

500 

4p4  -  4p3(2D°)5s 

g3P-3Dp 

2-3 

R4 

Br  II 

910.73 

200 

4p4  -  4p3(2D°)5s 

X3P  ‘D“ 

1-2 

R4 

Br  II 

911.72 

250 

4p4  -  4p3(2D°)5s 

SJ’'-3D° 

2-2 

R4 

Br  II 

915.26 

200 

4p4  -  4p3(4S°)4d 

g3P  -  3D° 

1  - 1 

R4 

Br  11 

921.16 

250 

4p4  -4p3(4S°)4d 

i>3P . 

0-1 

R4 

Br  II 

922.56 

300 

4p4-4p3(4S°)4d 

r-3p  . 

1-2 

R4 

Br  II 

938.6 

500 

4p4  -  4p3(2D")5s 

g3P-3D’  ? 

1-2 

L.1.K8 

Br  II 

940.79 

150 

4p4-4p3<2D15s 

g’P  -  3D° 

1  - 1 

R4 

Er  II 

947.1 

20 

4p4  ■  4p3(2D°)5s 

;?3P  -  3D“ 

0  ! 

R16 

Br  II 

948.97 

1000 

4p4  -  4p3(2P”  1 ' 

‘D  >PP 

2-1 

R4 

Br  II 

984  93 

500 

4p'1-4p3(2m5s 

'D-'DP 

2-2 

IK 

Br  II 

1012.1 

500 

4s24p4  -  4s4p5 

g3P-3P"  ? 

2-1 

L.1.K8 

Br  II 

1015.54 

1000 

4p4  4p3('3"’)5s 

r3P-3S° 

2-1 

R4 

Br  II 

1017.56 

20 

4p4  -  4p3(2D°)5s 

nr 

2-2 

R4 

Br  II 

1049.00 

1000 

4p4  -  4p3(4S°)5s 

g3P-3S‘ 

1-1 

R4 

Br  II 

1053.0 

50 

4s24p4 - 4s4p3 

g3p .  ap°  > 

0-1 

Ll,K8 

Br  II 

1056.77 

250 

4p4  -  4p3(4S°'5s 

y3P-3S° 

0-1 

R4 

Br  II 

1064.66 

450 

4p4-4p3(4S,';5b 

£3P  5S“ 

2-2 

R4 

Br  II 

1071.8 

750 

4s24p4  *  4c 4p5 

?3p  -  3P"  ? 

1-2 

I  !,K8 

Br  II 

1101.47 

50 

4p4  -  4p:,(4S°)5s 

*3P -SS" 

1  -2 

R4 

BROMINE  III  (Br2+),  Z  =  35 

Ground  State  ls22s22p63s23p63d104s24p3  4S£/2  (33  electrons) 
Ionization  Potential  289  529  cm"1;  35.9  eV 


Element 

Wavelength 

Intensity 

Multiplel 

Configuration 

Term 

3-3 

References 

Br  III 

665.54 

1000 

4p3-4p2(’P)5s 

g4S"-4P 

%  -% 

RH 

Br  III 

677. i9 

1000 

4p3-4p2(3P)5s 

*4S°-4P 

%  -  % 

Rn 

Br  III 

677,70 

800 

4p* - 4p24d 

gi  s°  -  7 

% 

Rl  J 

Br  III 

687,68 

900 

4p3  -  4p2(3P)5s 

k4s°-4p 

%  -  'k 

Rl? 

Br  III 

688  80 

300 

4p3 - 4p24d 

g*  S1 -6 

%  -% 

8)3 

685 


Si  III 


Br  IV 


- 1 

Element 

j  3  'ave’ength  ] 

intensity 

Muitiplet  | 

r  -■  "  “1 

Coofiftmtioa 

Term 

j-j 

References 

Br  III 

696.99 

TOO 

1 

4ps-4pa(‘D)5s 

3D‘  -  3D 

% 

R 1? 

Br  III 

706.98 

400 

4pi-4p3(,E)5s 

aD°  -  aD 

35  35 

R13 

Br  III 

736.33 

800 

4p*  -  4p,(*P)5s 

3D° -  aP 

35-35 

R!3 

Br  III 

745.42 

400 

4p*  -  4p*  (3P)5s 

J0‘ .  ap 

35-35 

RI3 

Br  III 

759.87 

300 

4pa  -  4p3(’D)5s 

3P*-3D 

'  .  -35 

R13 

Br  III 

769.63 

500 

4p,-4p,(’D)5s 

’K-’D 

35-35 

R13 

Br  III 

774  18 

300 

4ps-4p5(’D)5s 

3P°-3D 

35-35 

R13 

Br  III 

798.76 

400 

4p’-4p,(JP)5s 

jp-.jp 

35-35 

R13 

Br  III 

809.52 

300 

4n*  •  4p*(*P)5s 

3p°  _  3p 

35  -35 

R13 

Br  III 

817.79 

500 

4p*  -  4pa(3P)5s 

ipo.jp 

35-35 

Rl* 

Br  III 

i295.3 

1000 

4s3  4p3  -  4s  4p4 

3P°-aS 

? 

35-35 

LI.K8 

Br  II! 

1308.6 

500 

4s*  4p*  -  4s  4p4 

aD“  -  aD 

? 

35-35 

LI, iti 

Br  III? 

1313.3 

500 

Ll 

Br  III 

1324.8 

500 

4sa4p*-4s4p4 

3P“-aS 

7 

35  -  35 

LI.K8 

Br  III? 

137.8.1 

750 

Ll 

Br  III 

1330.5 

500 

4s1 4p3  -  4s  4p4 

*D° -  3D 

? 

'5-35 

Ll,K8 

Br  III 

1590.3 

25 

4s3  4p3  -  4s  4p4 

aP° - *D 

n 

35-35 

Ll,K8 

Br  III 

1593.1 

150 

4s*  4p*  -  4s  4p4 

3P°  -  >D 

35-35 

LI.K8 

BROMINE  IV  (BrJ+),  Z  =  35 
Ground  State  ls22s22p63s23p63d104s24p2  3P0  (32  electrons) 
Ionization  Potential  [387  000]  cm  '1;  [48]  eV 


Element 

Wavelength 

Intensity 

Muitiplet 

Configuration 

Term 

J-J 

j  References 

Br  IV 

538.25 

200 

4p*-4p5s 

g3P-*P° 

1-1 

R8 

Br  IV 

545.43 

500 

4p3  -  4p5s 

gsp.ap- 

1-2 

R8 

Br  IV 

549  75 

900 

4p* - 4p  5s 

g3P  -  3P° 

0-1 

R8 

Br  IV 

554.48 

800 

4p*  -4p5s 

g3P-3P° 

2-2 

R8 

Br  IV 

557.94 

600 

4p3  - 

g3P-3” 

1-2 

R8 

Br  IV 

559.74 

900 

4p3  -  4p5s 

g3P-aP“ 

1-1 

R8 

Br  IV 

563.79 

900 

4p3  -  4p5s 

g3P-3P° 

1  -0 

R8 

Br  IV 

563.92 

800 

4pa  -  4p4d 

g3P-3P° 

1-1 

R8 

Br  IV 

557.40 

500 

4p3  - 

g3P-3” 

2-! 

R8 

Br  IV 

569.13 

1000 

4pa  -  4p4i! 

g3P-3P° 

1  -0 

R8 

Br  IV 

569.27 

600 

4p3-4p5s 

g3P  3P° 

2-1 

RS 

Br  IV 

572.26 

300 

4pa  - 

ff3P-  2" 

1-2 

R8 

Br  IV 

573.59 

800 

4pa  -  4p4d 

g1  P-3P° 

2-1 

R8 

Br  IV 

576.57 

1000 

4pa  -  4p4d 

g3? .  np- 

i  -2 

R8 

Br  IV 

582.22 

600 

4pa  - 

g'P  -2° 

2-1 

R8 

Br  IV 

585.08 

900 

4pa  -  4p5s 

•D  -  *P° 

2-1 

R8 

Br  IV 

586.69 

1000 

4pa-4p4d 

?sp  sp' 

2-2 

R8 

Br  IV 

592.0.3 

900 

4pa  -  4p4d 

g3P  -  3D° 

0-1 

R8 

Br  IV 

599.60 

800 

4pa  -  4p4d 

g3P  3D° 

1  -2 

R8 

Br  IV 

600.08 

800 

4pa  4p4d 

g3P  3D° 

2-3 

R8 

Br  IV 

601.26 

1000 

4sa4pa  -4s4p3 

ySp  . 

2-3 

R8 

Br  IV 

603.55 

500 

4pa - 4p4d 

g’P- 3D° 

1-1 

R8 

Br  IV 

605.74 

500 

4s*4p3  -  4s 4p3 

g3P  3P° 

1-0 

K8 

Br  IV 

607.02 

600 

4sa4pa-4s4p3 

g3P-3P° 

1-1 

R8 

Br  IV 

608.56 

800 

4s»4p« .  4S  4p3 

gaP-3P‘ 

1-2 

R8 

Br  IV 

610.55 

200 

4p3  -  4p4d 

g  ’>-*0° 

2-2 

R8 

Br  IV 

618.25 

500 

4ss  4pa  -  4s  4p3 

g3 P  -  3P° 

2-1 

R8 

Br  IV 

619.86 

700 

4sa4pa  •  4s  4p3 

g3P  -  3P° 

2-2 

R8 

Br  IV 

o25.50 

400 

4pa  - 

’D  -  2“ 

2-2 

R8 

Br  IV 

630.12 

1000 

4s34pa -4s4p3 

y3P  -  SD° 

1-2 

R8 

686 


-  6..1  V  lift  ffifci 


Br  IV 


Br  VI 


Element 

WtveLength 

Intensity 

Multipart 

Configurauoe 

Term 

J  -  J 

References 

Br  IV 

642.22 

1000 

4s*4p*  -  4s4p* 

j*P  -  *D* 

2-2 

R8 

Br  IV 

646.15 

100 

4p*  -  4p4d 

'D  -  *D° 

2-3 

R* 

Br  Iv' 

649  78 

600 

4s*4p*  -  4s4p* 

S*P  -  *D° 

0-1 

RS 

Br  IV 

658.28 

100 

4p*  -  4p4d 

'D  -  ’D* 

2-2 

R8 

Br  IV 

663.19 

200 

4p*  -  4p4d 

»D  *D* 

2-1 

RS 

Br  IV 

66?  80 

1000 

4s*4p*  -  4s4p* 

*‘P  -  *D° 

1  - 1 

RS 

Pr  IV 

677.24 

500 

4s*4p*  -  4s4ps 

g*P  -  *D‘ 

2-1 

R8 

Br  IV 

718.50 

1000 

4ps  - 

J*P-1° 

0-1 

RS 

Br  IV 

735.66 

1000 

•p‘- 

1  -0 

_  -J 

RS 

BROMINE  V  (Br44),  Z  =  35 

Ground  State  ls22s22p83s23p63d,04s24p  2PJ,2  (31  electrons) 
Ionization  Potential  [481  600]  cm'1;  [59.7]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  -1 

Rtfeiences 

Br  V 

468.36 

500 

4p  -  5s 

*lP“ - ss 

■A-V. 

R9 

Br  V 

482.11 

1000 

4p  -  5s 

g»P"-»S 

%  V. 

R9 

Br  V 

532.00 

1000 

4p  -  40 

- *D 

R9 

Br  V 

547.94 

1000 

4p  -  4d 

3h-ik 

R9 

Br  V 

549.81 

600 

4p-4d 

-  »D 

%-% 

R9 

Br  V 

621.11 

1000 

!s*4p  -  4s  4p* 

8*P°  -  *P 

V4-* 

F9 

Br  V 

632.30 

900 

4s’ 4p  -  4s  4p* 

^p  ..p 

%  -  Vi 

RV 

Br  V 

645.49 

ioro 

4s1 4p  -  4s4pJ 

- ■? 

%  -  */* 

R9 

Br  V 

657.60 

600 

4s1 4p  -  4s4pJ 

gsp°  .  ap 

%-M. 

R9 

Br  V 

813.40 

600 

4sJ4p  -  4s4p* 

«*P°  .  aD 

*4  -% 

R9 

Pr  V 

350.79 

800 

4s*4p  -  4s4p* 

R9 

Br  V 

855.79 

100 

4sJ4p  -4s4p* 

g’P’-’D 

- 

R9 

BROMINE  VI  (Br54),  Z  =  35 
Ground  Siate  ls22s22p83s23p83d,04s2  ’S0  (30  electrons) 
Ionization  Potential  [714  800]  cnr [88.6]  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuratton 

Term 

J  •  J 

References 

Br  VI 

499.20 

400 

4s4p - 4s4d 

*P°  -  *D 

0-1 

R9 

Br  VI 

503.70 

800 

4s4p -  4s4d 

3P°  -  *0 

1-2 

R9 

Br  VI 

504.52 

600 

4s 4p  -4s4d 

5Pg  -  30 

1-1 

R9 

Br  VI 

515.16 

800 

4s  4p  -4s4d 

-  -’0 

2-3 

R9 

Br  VI 

515.45 

800 

4s4p  -  4s4d 

ap- .  sD 

2-2 

R9 

Br  VI 

517.29 

100 

4s4p -  4s4d 

*P°  -  *0 

2-1 

R9 

Bi  VI 

661.05 

1000 

4s*  -  4s  4p 

g'S  -  >P° 

0-1 

R9 

Br  VI 

678.14 

500 

4s 4p  -  4p* 

3p° . 3p 

1-2 

R9 

Br  VI 

698.81 

600 

4s  4p  -  4p* 

sp« . sp 

01 

R9 

Br  VI 

701.46 

800 

4s4p  -  4p* 

*P° . sp 

2-2 

R9 

687 


. . . . . 


Br  VI 


Br  IX 


-  ■  —  — ■ 

Element 

Wavelength 

Intensity 

Multiple! 

Coofigumtioo 

Term 

k m 

References 

Bi  VI 

709.31 

4s4p  -  4p* 

i  -i 

R9 

Br  VI 

726  16 

4s4p  - 4p* 

*p*  -  *p 

1  -0 

R9 

Br  VI 

734.91 

4s  4p  -  4p* 

*P*-*P 

2-1 

R9 

Br  VI 

939.57 

goo 

4s’  -  4s 4p 

g'  S-*P° 

0-1 

R9 

BROMINE  VII  (Br8*),  Z  =  35 
Ground  State  ls22s22p62s23p63d,04s  2SI/2  (29  electrons) 
Ionization  Potential  {814  600]  cm'1;  [101]  eV 


Element 

Wavelength 

"j  intensity 

Conftg'iratioo 

Term 

J  -  J 

Reference^ 

Br  VII 

502.69 

1  400 

4p  -  4d 

*P” -  SD 

%  -% 

Br  VII 

520.26 

4p  -  4d 

*P° - !D 

%  -% 

R9 

Br  VII 

522.60 

4p  -  4d 

*P" -  !D 

% 

K9 

Br  VII 

736  09 

4s  -  4p 

g*S  -  *P° 

M. 

R9 

Br  VII 

779.58 

4s  -  4p 

g*S-*P* 

■A  -Mi 

R9 

f- 


BROMINE  VIII  (Br7+),  Z  -  35 
Ground  State  ls22s22p63s23p63d10  (28  elections) 

Ionization  Potential  1  554  700  cm'1;  192.8  eV 


Element 

Multiplet 

-  '  . - 1 

Configuration 

Term 

J  3 

References 

Br  VIII 

mm 

■  ■ 

3d10  -  3d8(’D'4p 

3D° 

0  1 

K26 

Rr  VIII 

139.8 

I 

3d10  -  3ds(,D)4p 

g'S  *P° 

0-1 

K26 

Br  VIII 

HH 

H 

3d10  -  3d*(’D)4p 

«*S-aP0 

0-1 

I 

M22 

BROMINE  IX  (Br8*),  Z  =  35 
Ground  State  !s22s22p63s23p83d9  2D 5/2  (27  electrons) 
Ionization  Potential  [1  871  000]  cm'1;  [232]  cV 


Element 

Multiplet 

Configuration 

Term 

m 

References 

Br  IX 

7p*3d»-3p53d,° 

P»D-»r 

%-Mi 

M22 

Ur  IX 

109  59 

Jp^dd*  ■  3p*3d10 

* «  -  % 

M22 

Br  IX 

110.66 

Ip*  3d* -3p*  3d10 

jc’D  -  2P° 

V'2 

Br  X 


BROMINE  X  (Br»+),  Z  =  35 
Ground  Slate  ls22s22p°3s23p63d8  3F«  (26  electrons) 
Ionization  Potential  [2  '  78  000]  cm'1;  [270]  eV 


Br  XIV 


BROMINE  XI  (Br10+),  Z  =  35 
Ground  State  ls22s22p63s23p*3d7  4F9,2  (25  electrons) 
Ionization  Potential  [2  500  000]  cm"1;  [310]  eV 


BROMINE  XII  (Br11+),  Z  =  35 
Ground  State  ls22s22p63s23p63d6  5D4  (24  electrons) 
Ionization  Potential  [2  839  000]  cm"1;  [352]  eV 


BROMINE  XIII  (BrI2+),  Z  =  35 
Ground  State  ls22s22p83s23p63d5  eS5,2  (23  electrons) 
Ionization  Potential  [3  210  000]  cm"1;  [398]  eV 


BROMINE  XIV  (Br13+),  Z  =  35 
Ground  State  ls22s22ps3s23p83d“  4D0  (22  electrons) 
Ionization  Potential  [3  557  000]  cm1-  [441]  eV 
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BROMINE  XV  (Br14+),  Z  =  35 
Ground  State  ls22s*2p*3s23p*3d3  4Fj/2  (21  electrons) 
ionization  Potential  [4  251  000]  cm'1;  [486]  eV 


BROMINE  XVI  (Br15+)>  Z  =  35 
Ground  State  ls22s22p83s23p83d*  4F2  (20  electrons) 
Ionization  Potential  [4  299  000]  cm"1;  [533]  eV 


BROMINE  XVII  (Br18+),  Z  =  35 
Ground  State  ls22s22p83s23p83d  2Da/2  (19  electrons) 
Ionization  Potential  [4  670  100]  cm"1;  [579]  eV 


BROMINE  XVIII  (Br17f),  Z  =  35 
Ground  State  ls22s22p83s23p8  'Sq  (18  electrons) 
Ionization  Potential  [5  839  700]  cm"1;  [724]  eV 


BROMINE  XIX  (Br18+),  Z  =  35 
Ground  State  ls22s22pe3s23p5  2P£/2  (17  electrons) 
Ionization  Potential  [6  146  200]  cin"1;  [762]  eV 


Br  XX 


BROMINE  XX  Z  =  35 

Ground  State  !sa2sa2p*3s*3k>4  *Pj  (16  electrons) 
Ionization  Potential  (6  501  ;oO]  cm'1;  [806]  eV 


Br  XXIV 


BROMINE  XXI  (Br**),  Z  =  35 
Ground  Slate  ls22s22p83s23p3  4S£,a  (15  electrons) 
Ionization  Potential  (6  969  000]  cm-1;  [864]  eV 


BROMINE  XXII  (Br21*),  Z  =  35 
Ground  State  ls22s22p83s23p2  3P0  (14  electrons) 
Ionization  Potential  (7  364  100)  cm-1;  [913]  eV 


BROMINE  XXIII  (Br22-),  Z  =  35 
Ground  State  ls22s22p83s23p  2PJ/2  (13  electrons) 
Ionization  Potential  [7  751  300)  cm’1;  [961  ]  eV 


BROMINE  XXIV  (Br23*),  Z  =  35 
Ground  Stale  ls22s22p83s2  (12  electrons) 

Ionization  Potential  [8  614  000]  cm-3;  [1068]  eV 


H  He  I,i  Be  B  C  N  O  F  Nc  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sc  Ti  V  Cr  Md  Fe  Co  Ni  Cu  Zn  Ga  Ge  A»  Se  Br  Kr 
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BROMINE  XXV  (BrM+).  Z  =  35 
Ground  State  Is,2s,2p83s  2Si,i  (1!  eiectrons) 
Ionization  Potential  (9  033  600]  cm1;  [1120]  eV 


BROMINE  XXVI  (Br«+),  Z  =  35 
Ground  State  ls22s22p6  ‘So  (10  electrons) 
Ionization  Potential  [22  197  000]  cm'1;  [2752]  eV 


BROMINE  XXVII  (Br26+),  Z  =  35 
Ground  State  ls22s22ps  2P-->  (9  electrons) 
Ionization  Potential  [23  028  000]  cm  5:  [2855]  eV 


BROMINE  XXVIII  (Br27+),  Z  =  35 
Ground  State  ls22s22p4  3P2  (8  electrons) 
Ionization  Potential  [24  173  000]  cm'1;  [2997]  eV 


BROMINE  XXIX  (Br2tH),  Z  =  35 
Ground  State  ls22s22p3  *83, 2  (7  electrons) 
Ionization  Potential  [25  568  000]  cm1;  [3170]  eV 
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Br  XXX 


Br  XXXIV 

BROMINE  XXX  (Br***),  Z  =  35 
Ground  State  Is*2s*2p*  *P0  ’(6  electrons) 

Ionization  Potential  {26  891  000]  cnr»;  [3334]  eV 


BROMINE  XXXI  (Br*>"),  Z  =  35 
Ground  State  ls*2s*2p  *P^  (5  electrons) 
Ionization  Potential  [28  149  000]  cm  »;  [3490]  eV 


BROMINE  XXXII  (Br>»*),  7  =  35 
Ground  State  ls*2s*  >S0  (4’  electrons) 
ionization  Potential  [29  714  000]  cm" ;  [3684]  eV 


BROMINE  XXXIII  (Br*2*),  Z  -  35 
Ground  State  is2 2s  2SL,a  (3 ’electrons) 
Ionization  Potential  [31  174  000J  cm  >;  [3865]  eV 


BROMINE  XXXIV  (Br33*),  Z  =  35 
Ground  State  Is2  >S0  (2  electrons) 
Ionization  Potential  [13!  577  000]  ciji";  [16313]  eV 
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525-206  0  -  73  -  45 
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Br  XXXV 


Br  XXXV 


BROMINE  XXXV  (Br«+)„  Z  =  35 
Ground  State  Is  *Si/i  (1  electron) 
Ionization  Potential  [136  577  000]  cm’5;  [16933]  tV 
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i'Ud  • 


r  • 


Kr  Kr  II 


EWmeot 

Wavifcncth 

IntcDMlv 

ViuiUpk  t 

CooJavrmlioo 

Term 

J.J 

References 

Kr 

733.17 

S6 

Kr 

733.90 

S6 

Kr 

744.2 * 

150 

Si 

Kr 

750.23 

80 

Si 

Kr 

776.81 

150 

Si 

Kr 

781.64 

150 

Sf 

Kr 

794.11 

l50 

Si 

Kr 

600 

Si 

Kr 

822.5’ 

100 

Si 

Kr 

883. JO 

60 

1 

Si 

Kr 

898.39 

200 

■ 

St 

Kr 

918.34 

400 

Si 

Kr 

927.37 

120 

St 

Kr 

931.47 

250 

Si 

Kr 

944  28 

60 

Si 

KRYPTON  I  (K^),  Z  -  36 

Ground  State  ls22s22p*3s23p*')dic4s24p*  ’So  (36  electrons) 
Ionization  Potential  112  914.5  cm1;  13.999  eV 


Element 

W*velength 

Intensity 

Multiple! 

Configuration 

Term 

j  j 

References 

Kr  I 

923.713 

4p*  -  4p‘(,P°)6d 

g’s-%i%r 

0-1 

E6.M22 

Kr  I 

928.711 

4p‘-4p5(*P°)6d 

0-1 

E6.M22 

Kr  I 

945.441 

10 

4>«-4p5(1r0)7s 

*!S-*!*r 

0-1 

E6,B30 

Kr  1 

946.535 

9 

4j*-4p5(1P‘’)5d 

0-1 

E6.B30 

Kr  ! 

951.056 

20 

7 

-Ip*  4p5(,P”)6s 

if’S-tfcltir 

0-1 

E6.B30 

Kr  I 

953.404 

50 

5 

4p‘-4p5(,P“)4d 

*'S  •¥.[%]• 

0-1 

E6.B30 

Kr  1 

963.374 

50 

8 

4p‘-4ps(sP°)5d 

s's-%i%r 

0-1 

E6.B30 

Kr  I 

1001.061 

100 

O 

4Pe  ■  4p5(*P“)6s 

0-1 

E6.B30 

Kr  I 

1003.550 

100 

4 

4p,-4p»(IP°)4d 

»'s-%i%r 

0-1 

E6.B30 

Kr  I 

1030.023 

100 

3 

4p‘  -  4p5(,r)4d 

s‘S-%19,1" 

0-1 

E6  B30 

Kr  I 

1164  867 

200 

2 

4p' -  4p»(»K)5s 

?'s-%iv..r 

0-1 

E6.B30 

Kr  I 

1235.838 

650 

. 

1 

4p*  -  4p5(*P°)5s 

S‘S-%1%1” 

0-1 

F.6.B30 

KRYPTON  II  (Kr1+),  Z  =  36 

Ground  State  ls22s22pB3s23p63d104s24p5  3P3,2  (35  electrons) 
Ionization  Potential  1%  474.8  cm'1;  24.359  eV 


Element 

Wavelength 

Intensity 

Multiplet 

Configuration 

Term 

J  - 1 

References 

Kr  II 

551.328 

40 

4p5  -  4p4(3P)8s 

s»p«.«p 

35-35 

Mi ; 

Kr  II 

559.315 

120 

4ps  -  4p4(aP)7s 

g*p°  - *p 

35  -  Vj 

*117 

Kr  11 

560  792 

40 

4ps  -  4p4('D)5t! 

S*P°-*D 

35  -  35 

Ml? 

Kr  11 

561 .932 

40 

4p5-4p«(3P)7s 

«*PC-*P 

35-35 

MI7 

Kr  II 

562.792 

40 

4ps  -  4p*(‘D)5d 

g* P°  -  SP 

35  -  35 

MI7 

I 


Kr  II 


W  jvekaglh  laUMity  |  McHjpkt 


J  -  J  Reference * 


Kr  11 


I  Wavekfijth  |  ;alcoirt>  j  MulUpIct 


J  - }  Reference* 


Kr  II 


Kr  II 


Element 

Wavelength 

Ictens<!> 

Multiple! 

Configuration 

Term 

i  J 

References 

Kr  II 

1614.274 

200 

4p4(3P;4d  -  4p4(3P)5f 

4u-i[2r 

36-36 

M17 

Kr  1. 

1623.948 

120 

4p4'3P)4d-4p4(3P18f 

4F-2[5r 

36-36 

M!7 

Kr  II 

1629  867 

284 

4p4(3P)4d  -4p4(3P)7f 

4F-2[5r 

36  -44 

Ml7 

Kr  II 

1632  037 

4p4(3P)4d  -  4p4(sP)7f 

4F  -  2(4]  ° 

36-36 

Ml? 

Kr  II 

1634  396 

160 

4p4(aP)4d  -  4p4(3P)5f 

4D  - 1[2]° 

36-36 

Ml? 

Kr  II 

1637  9*1 

40 

4p4(3P)5s-  4p4(3P)5f 

4P -  211]“ 

36-% 

Ml? 

Kr  II 

1638.807 

200 

4p4('D)5s  -  4p4(3P)6t 

2D  - 1  [3]° 

36-36 

MI7 

Kr  II 

1650  630 

120 

4p4f3P)4d-4p4(3P)6f 

4F-1[4]° 

76  -  36 

Ml7 

Kr  II 

1658. 358 

40 

4p4(3F)5s-4p<(3P)4f 

4P- 1[3]° 

36  -76 

Ml7 

Kr  II 

1668.416 

20 

4s4p‘  -  4ss4p4('S)5p 

rS .  apo 

36-36 

Mi7 

Kr  II 

1674  57" 

80 

4s 4p*  -  ls34p4(3P)4f 

*S-2|ir 

36-36 

Ml7 

Kr  II 

1677.051 

160 

4s4p*  -4s24p4(3P)4i 

3s-2(ir 

36-36 

Ml? 

Kr  II 

1682.62': 

120 

4p4(3P>4d  -  4p4(*P)7f 

4F  -  2(5)" 

76-36 

MI7 

Kr  II 

1684. 1^5 

20 

4p4(3P)  +d  -  4s4(3P)7f 

4F  -  2[4]° 

76  -  76 

Ml7 

Kr  II 

1687  456 

80 

4s6p*  -  4i*‘p4('S)5p 

iS  .  sp« 

36  -  V, 

Ml7 

Kr  II 

1697.189 

20 

4p4(3P)4d-4p\3P)6f 

4F  - 1[3]° 

36-36 

M17 

Kr  II 

1699.297 

160 

4p4(3P)4d  -  4p4(aP)6f 

4F-l]4|° 

36-76 

M17 

Kr  II 

1713  509 

40 

4o4(3P)4d  -  4p4(!P)5f 

‘D  -  2|2]“ 

76-36 

M17 

Kr  II 

1716  582 

40 

4p4(3P)4d-4p4(3P)5f 

4D-2[1]° 

36-36 

MI7 

Kr  I’ 

•116.657 

80 

4p4(3P)4u  -4p4(3P)5f 

4D  -  2[3]° 

76-76 

Ml7 

Kr  II 

1, i8.431 

40 

4p4(3P)4d  -  4p4(3P)5f 

4D  -  213]° 

76-36 

Ml7 

Kr  II 

P19.638 

240 

4p4(3P)4d  -  4p4(3P)5f 

4D  -  2|4]° 

76 -76 

M17 

Kr  II 

1719.908 

120 

4p4(3P)4d  -  4p4(3P)5f 

4D  -  2[2]" 

36-36 

Ml7 

Kr  II 

1720.208 

360 

4p4(3P)4d  -  4p4(3P/5f 

4D  ~  2[4]° 

76-36 

MI7 

Kr  II 

1 721  632 

120 

4p4(2P)4d-4p4(3P)5f 

4D-2[2|° 

36-36 

M17 

Kr  II 

.722.70! 

20 

4p4(3P)4d  -4p4(3P)6f 

4F  -  215)° 

36-36 

M17 

Kr  II 

1722.936 

200 

4p4(3P)4d  -  4p4(3P)6f 

>F-2]5i° 

36  -  “6 

M17 

Kr  II 

1724  864 

200 

4p4(3P)4d  -  4p4(3P)5f 

4D  -  2[3]° 

36-36 

Ml7 

Kr  II 

1 725.98? 

120 

4p4(3P)4d  -  4p4(3P)6f 

4F  -  2]4]° 

36-36 

Ml7 

Kr  II 

!  726.078 

280 

4p4(3P)4d  -  4p4(3P)5f 

4D  -  2[4j° 

36-76 

Ml7 

Kr  II 

1727.854 

20 

4p4(3P)4<l  -  4p4(3P)8f 

76-36 

Ml7 

Kr  II 

1733.649 

20 

4p4(3P)4d  -4p4(3P)5f 

4D-7[1]° 

36-36 

M17 

Kr  II 

1733.681 

20 

4p4(3P)5s  -  4p4(3P)5f 

2P-2[l]“ 

36-36 

M17 

Kr  II 

1734.5C7 

80 

4p4(3P)4d  4p4(3P)5f 

4D  -  2[1]° 

36-36 

Ml7 

Kr  II 

1738.804 

160 

4pVP)4d  -  4pVP>5f 

4D  -  2]2]° 

36  -  3a 

M17 

Kr  II 

1738.861 

40 

4p4(3P)5s  -  4p*(  Pl5f 

2P-2i2]° 

'h  -  36 

M17 

Kr  II 

1742.093 

240 

4p4!3P)4d  -  4p«(3P)5f 

4D-2i3]° 

36-36 

M17 

Kr  II 

1749  687 

40 

4s4p“  -  4ss4p4(3P)6p 

2S  -  4D° 

lk  -  36 

MI7 

Kr  II 

1754.821 

20 

4p4(3P)4d  -  4p4(3P)6f 

2F  1(3]° 

%  -36 

M17 

Kr  II 

1757.384 

40 

4p4(3P)4rl  -  4p4(3P)5f 

4D-2[ir 

xh  -  36 

MI7 

Kr  II 

1758.077 

120 

4p4(3P)4d-4p4(3P)6f 

2F-1]4]° 

76-36 

M17 

Kr  II 

1758.265 

80 

4p4(3P)4d  -  4p4(3P)5f 

4D-2[1]° 

Vt-ik 

Ml7 

Kr  11 

1762  686 

120 

4p4(3P)4d  -  4p4(3P)5f 

4D  -  2[2]° 

Vr  -36 

M17 

Kr  II 

1769.546 

20 

4p4('D)5s  -  4p4(,P)6f 

2D  -  2|1  f 

36.  -  % 

M17 

Kr  II 

1781  888 

200 

4p4f3P'4d  -  4p4(3P)6( 

4F  -  2[5|° 

76  -36 

Ml  7 

Kr  II 

1782.594 

80 

4p4(3P)4d  -  4p4(3P)6f 

4F-  2[3]° 

7>  -36 

MI7 

Kr  II 

1783.997 

80  ! 

4p!(3P)4d  -  4p4(3P)6f 

4F  -  2[4]° 

%  -  76 

M!7 

Kr  II 

1785  419 

40 

4p4(3P)4d  -  4p4(3P)6f 

4F  -  2[4]° 

76-36 

M17 

Kr  II 

1794.421 

40 

4p4(3P)4d  -  4p4(3P)7f 

2F  -  2|5]° 

76-36 

M17 

Kr  II 

1797.020 

"0 

4p<(3P)4d-4p4(3P)6f 

2F  - 1(3]° 

36-36 

MI7 

Kr  11 

1797.515 

40 

4p4(3P)  5s  -  4p4(3f')4f 

4P  -  2[2]° 

36-36 

M17 

Kr  II 

1804.070 

*0 

4p4(3P)5s  -  4p4(3P)4f 

4P  2[3]° 

36-76 

M17 

Kr  II 

1808  713 

40 

4p4(3P).5s  -  4p4l3P)4f 

4P  -  2(4]c 

36-76 

M17 

Kr  II 

1809.454 

20  1 

4p4(’C)5s  -  4p“(3P)5f 

*D  1(.3]° 

36  -  36 

MI7 

Kr  II 

1311.674 

40 

4p4(3P)4d  ■  4p4(3P)5f 

4F-1[3]° 

76  -  76 

M17 

Kr  II 

1817.602 

200 

4p4(3P)4d  -4p4(3P)5f 

4F  -114]° 

76-36 

M17 

Kr  II 

1840  842 

40 

4p4(3P)4d-4p4(3P)6f 

4P  -  2(l]° 

Vi-  36 

M17 

Kr  II 

1833  847 

40 

4))4(3P)4d-4p4(3P)6f 

4P-2]2)° 

36  -36 

Ml7 

Kr  TI 

1842.091 

120 

4p4(3P)4d  4p4(3P)6f 

4F  -  2[4]° 

36  -  76 

M17 

Kr  11 

1850.093 

80 

4p4  (3P)4d  -  4p4(3P)6f 

4P-1]3]° 

36-36 

Ml7 

Kr  II 

1850.773 

80 

4p4(3P14d  -  4p4!3P)5f 

‘F  -0[3]° 

36-76 

M17 

Kr  II 

1852  603 

20 

4p4(3P)4d-4p4(3P)6f 

4P-I(4]“ 

36-76 

M17 

Kr  11 

1867  889 

40 

4p4(3F)5s  -  4p4 (3P)4f 

*P  -  2]1 1° 

36-36 

M17 

Kr  II 

1868  662 

120 

4p4(3I’!4d-4p4(3P)6f 

4F  -  2[3]° 

7a  -36 

M>7 

Kr  II 

1870.645 

80 

4p4(3P)4d  -  4p4(3P)5f 

4F  - 1  [3  j” 

36-36 

M17 

iy.-; 


Kr  II 


Kr  II 


Element 

Wavelength 

lnietuity 

Multiple! 

Configuration 

Term 

J  -  J 

References 

Kr  II 

1871.619 

80 

4p4 (3P) 4<i  -  4p4(3P)  Sf 

4F-1(3!" 

% -% 

MI7 

Kr  II 

1873.761 

80 

4p‘(aP)5s-4p'1(3P)4f 

4P-2[2]° 

% 

MI7 

Kr  II 

1875.296 

20 

4p4(aP)5s  -  4p4(aP)6p 

4P-4D° 

S 

MI7 

Kr  II 

1875.999 

200 

4n4  f3P)  4d  -  4p4  (aP)  5f 

4F  - 1(4] 

fc-% 

M17 

Kr  II 

1876.491 

20 

4p4(3P*5s  -  4p4(aP)4f 

4P-2[2F 

MI7 

Kr  II 

1877.613 

40 

4p4(aP)4d  -  4p4(aP)4f 

4D-0i3]° 

Vt-Vt 

M17 

Kr  II 

1878.041 

240 

4p4(3P)4d-4p4(3P)4f 

4D  -  0[3]° 

%-7/* 

MI7 

Kr  II 

1878.256 

40 

4p4(3P)+d  4p4(3P)6f 

3P-  2(1]° 

MI7 

Kr  II 

1878.830 

160 

4p4(3P)4d  4p4(3P)5f 

4r-0'3]° 

MI7 

Kr  11 

1879.141 

40 

4p4  (3P)4d  -  4p4(3P)6f 

»P  -  2(I]° 

'h-'h 

Ml7 

Kr  ll 

1881.418 

20 

4p4('P)4<j  ■  4p4(3P)6f 

3P-  2[2]° 

Ml7 

Kr  II 

1888.783 

160 

4p,(3P)4d  -  4p4;3P)4f 

4D  1[3]° 

% 

Ml/ 

Kr  11 

1889.679 

80 

4p4(3P)4d  -  4p4  (3P)4f 

4D- 1(3]° 

%  % 

Ml7 

Kr  II 

1895.408 

20 

4p4(3P)44  -  4p4(3P)6f 

ap-2ur 

MI7 

Kr  11 

1897.457 

160 

4p4(3P)4d  -  4p4(3P)4f 

4u-i|3r 

MI7 

Kr  II 

1898.048 

200 

4pS'3P)4d  -  4p4(3P)4f 

4D-0[J]° 

*h  % 

MI7 

Kr  II 

1895.631 

40 

4p4(3P)4d  4p4(3P)6f 

2P .  2*21° 

M17 

Kr  II 

1899.501 

40 

4p4(3P)4d  -4p4(3P)4f 

4D  -  I  [-if 

M17 

Kr  I 

1899.629 

160 

4p4(3P)4d-4p4(aP)5f 

4F- 113]° 

Ml7 

ij 

1901.490 

280 

4p4(3P)4d  -  4p4(3P)4( 

4D  - 1|4]° 

% 

M17 

Kr  II 

1902.778 

40 

4p4(3P)4d  -  4p4(3P)5f 

4F-2|5]° 

Ml7 

K.  II 

1993  193 

360 

4p4(3P)4d-4p'(aP15f 

4F-2]5]° 

% 

MI7 

Kr  II 

1906  543 

20 

4p4(3P)4d  -  4p4(3P)5f 

-F-l[2]° 

% 

MI7 

Kr  11 

1907.356 

160 

4p4(3P)4d  -  4p4(3P)4f 

4D  -  1(4]° 

MI7 

Kr  II 

1907  760 

120 

4p4{3P)4d  -4p4;3P)6f 

2F  2[5]° 

MI7 

Kr  II 

1909.788 

20 

4p4(3P)4d  -  4p4(3P)5f 

2P-0|3]° 

% 

MI7 

Kr  II 

1909.840 

40 

4p4(aP)4d  -  4p4 (*P)5f 

4F -  2(4]° 

-% 

Ml7 

Kr  II 

1910  421 

20 

4p4 (3P) 4d  -  4p4(3P)4f 

4D-!|2]° 

% 

M17 

Kr  II 

1910.539 

200 

4p4(aP)4d  -  4p4(3P)5f 

4F  -  2(4]° 

Ml/ 

Kr  II 

1911.797 

80 

1p4(aP)4d-4p4(aP)6f 

aF  -  2]4]° 

M17 

Kr  II 

1914.673 

40 

4p4(JP)5s  -  4p4(3P)6p 

4P  -  4D° 

% 

MI7 

Kr  II 

1917.387 

80 

4p4  (aP)4d  -  4p4(sP)4f 

4D  - 1|3]° 

M17 

Kr  II 

1918.567 

40 

4p4(3P)5s-4p4(!'P)6p 

4P  *D’ 

%  -7/i 

M17 

Kr  II 

1919.199 

160 

4p4(aP)4<l-4p4(aP)5f 

3F-0(3]° 

MI7 

Kr  11 

1919.522 

40 

4p4(3P)4d  -  4D4(3P)5f 

2F-0|3]° 

%-7/. 

MI7 

Kr  II 

1920.467 

40 

4p4(3P)4d-4p4(aP)5; 

aP -  1(2]° 

V. 

M17 

Kr  11 

1931.277 

40 

4p4(aP)4d  -  4p4(3P)5f 

aP  - 1|3]° 

MI7 

Kr  II 

1931.565 

240 

4p4  f3P)4d  -  4p4(3P)4f 

4D  - 1|2]° 

% 

MI7 

Kr  II 

1933.784 

120 

4p4(aP)4d  -  4p4(3P)4f 

4D  ■  1|2]° 

MI7 

Kr  II 

1933.852 

80 

4p4(3P)5s  -  4p4(3P)4l 

’P -  1(2]° 

Vr 

MI7 

Kr  II 

1938.427 

20 

4p4  (3P)4<1  -  4p4(aP)5f 

2P  - 1|2]° 

MI7 

Kr  II 

1939  037 

40 

4 p4 (3P)4d  -  4p4(3F)5i 

7P  1[2]° 

MI7 

Kr  II 

1940.112 

20 

4p4(3P)5s  -  4p4(3P)6p 

4P  4P‘ 

% 

M!7 

Kr  II 

1941.944 

40 

4p4(3P)4d  -  4p4(3P)5f 

aF  1|3]° 

7/*-% 

MI7 

Kr  11 

1943.765 

40 

4p4(3P>4d-4p4(aP)fcf 

2D-l[4j° 

M17 

Kr  11 

1946  677 

20 

4p4(3P)4d-4p4(3P)5f 

2F  -  !|4]° 

’k  -  % 

MI7 

Kr  II 

1948  752 

240 

4p4(3P)4<l  -  4p4(3P)5f 

2F- 1[4[° 

%  -% 

MI7 

Kr  II 

1956.412 

40 

4p4(aP)5s  -4p4(aP)4f 

4P-  2(1  ]° 

'h 

MI7 

Kr  II 

1957.542 

20 

4p4(‘D)5s-4p4(-'P)5( 

3D-2[1]° 

%  % 

MI7 

Kr  II 

1958.427 

40 

4p4l3r)5s  -  4p4(3P)6p 

4P  4D 

MI7 

Kr  11 

1961 .863 

40 

4p4(‘D>5s-4p4(3P)5f 

2D  -  2|2]° 

a5-% 

MI7 

Kr  11 

1963.361 

240 

4p4(aP)4<l  -  4p4(ap)4f 

4D  - l|2j° 

'h 

MI7 

Kr  11 

1969.278 

40 

4p4(3P)5s  -  4p4(aP)4f 

4P  2|2]° 

% 

Ml7 

Kr  11 

1970.125 

80 

4p4(3P)4d-4pVP)5f 

2F  -  0[3]° 

•v.  -% 

Ml7 

Kr  11 

1974.015 

20 

4p4(aP)5s  -  4p4(’S)5p 

4P  -  2P 5 

'h  -•* 

M)7 

Kr  II 

1975.251 

280 

4p4  (3P) 4d  -4p4(3P15f 

4F  -  2|5]° 

7/»  % 

M17 

Kr  11 

1  <>76.252 

40 

4p4(’D)5s  ■  4p4(aP)5f 

-D  -  2[3]° 

*  -7A 

MI7 

Kr  II 

1978.904 

80 

4p4(aP)4d  -  4p4(aP)5f 

4F-2(3]° 

%  -  % 

M!7 

Kr  11 

1081.264 

40 

4p4(3P)4<l  •  4p4(aP)5f 

4F-2!31° 

%  -% 

MI7 

Kr  II 

1981 .653 

40 

4p4(3P)5s  ■  4p4(’S)5p 

2P-2P° 

% 

MI7 

Kr  U 

1982.866 

120 

4p4(3P)4d  -4p4(3P!5f 

4F  -  2!4]° 

MI7 

Kr  11 

1983.634 

40 

4p4(3P)4*l  -  4p4(3P)5f 

4F  -  2|4]° 

% 

MI7 

Kr  I* 

1990.341 

20 

4p4(=P)5s-4p4(3P)4f 

2P  2|1]° 

%  •  % 

MI7 

Kr  II 

1992.464 

40 

4p4(3P)4d  -  4p-r (aP)5f 

‘P  1(3]° 

MI7 

Kr  II 

1993.763 

120 

4p4(3P)4d  4p4(3P)5f 

*F  - 1 13]° 

Ml7 

700 


Kr  III 


KRYPTON  III  (Kr1+)>  Z  =  36 
Ground  State  ls22si2p®3si3p*3d104si4p*  3P*  (34  electrons) 
Ionization  Potential  298  020  cm-1;  36  05  eV 


Kr  III 


Element 

Wavelength 

loteosity 

Multiplet 

Kr  III 

447.77 

20 

Kr  III 

453.06 

80 

Kr  III 

457.23 

50 

Kr  Hi 

462.79 

150 

Kr  III 

467.35 

300 

Kr  III 

474.09 

100 

Kr  III 

516.38 

80 

Kr  III 

525.69 

80 

Kr  III 

528.809 

iOO 

Kr  III 

530  308 

200 

Kr  III 

531.255 

50 

Kr  III 

538  54 

160 

Kr  III 

540.79 

100 

Kr  III 

540  860 

300 

Kr  III 

543  417 

250 

Kr  III 

544.410 

200 

Kr  III 

546.549 

250 

Kr  III 

546.687 

150 

Kr  III 

548.654 

150 

Kr  III 

551 .685 

200 

Kr  III 

554.796 

250 

Ki  III 

558.642 

250 

Kr  III 

560.984 

200 

Kr  III 

562.69 

100 

Kr  III 

565.128 

200 

Kr  III 

565.645 

300 

Kr  III 

565.88 

80 

Kr  III 

569.160 

300 

Kr  III 

j70.735 

50 

Kr  III 

571.98 

3C0 

Kr  III 

573.231 

250 

Kr  III 

574.958 

IOO 

Kr  III 

575.72 

100 

Kr  III 

576.08 

80 

Kr  III 

578.09 

10 

Kr  III 

578.212 

150 

Kr  III 

579.831 

300 

Kr  III 

580.580 

250 

Kr  III 

585.141 

300 

Kr  III 

585.955 

300 

Kr  III 

587.378 

50 

Kr  III 

587.536 

50 

Kr  ill 

593.703 

300 

Kr  III 

594.098 

300 

Kr  III 

595.53 

140 

Kr  III 

596.412 

300 

Kr  III 

5%.  584 

200 

Kr  HI 

597.19 

120 

Kr  III 

600.172 

400 

Kr  III 

601.142 

750 

Kr  III 

603  667 

300 

Kr  III 

603.856 

200 

Kr  III 

604.365 

150 

Kr  III 

605.863 

500 

Kr  III 

606.466 

350 

Kr  III 

611.115 

500 

Kr  HI 

611.19 

160 

Kr  III 

612.488 

150 

Kr  III 

616.725 

350 

K  III 

621.451 

400 

Cuofitunlioc 

Term 

na 

Refer 

4p4  -  4p3(3D“)5d 

'D-r  ? 

2  -  i 

S6.K8 

V-4p3(4S°)5d 

*»p-3D‘  ? 

2-3 

S6.KS 

4p4-4p3lsD°)5d 

»D  -  >D*  7 

2-2 

S6.K* 

4p4  -  4ps(*P“)6s 

‘S  -  *P*  7 

0  1 

S6.KS 

4P4  •  4r3(4S°)5d 

g*?-3 D-  7 

0-1 

S6.KS 

4p4  -  4p3(4S°)6s 

7 

1-2 

S6.KS 

4p4-4p3(1P”)4d 

g3P-»P* 

2-2 

B30 

4p4-4p3(3P“)4d 

*3P-3P° 

2-1 

B5C 

4P4  -  4pa(3P“)4d 

P  *P° 

1-2 

M17 

4p4  -  4'3(3P°)4d 

2-2 

MI7 

4p4-4p3(3P“)4d 

s’P-'P' 

2-1 

MP 

4p4  -  4p3(3P“)4d 

?3P-3P* 

1-1 

B30 

4p4-4p3(3P“)4<! 

ff3P-3P" 

O-l 

B30 

4p4-4p3(3P")4d 

g* P  3D“ 

2-3 

MI7 

4p4  •  4p3(3P°)4d 

g3P-  'D° 

1-2 

Ml7 

4p4  -  4p3(3P°)4d 

<?»P  -«P° 

1  - 1 

Ml7 

4p4-4p3(3n4d 

g*P  '  F* 

2-3 

Ml7 

4p4  -  4p3(*P=>)4<i 

*r3P->P° 

0-1 

MI7 

4p4  -  4p3(3P°)4d 

1?3P  3d° 

2-1 

MI7 

4p4-4p3(3P“)5s 

jf’p-r 

2-1 

M17 

4p<-4p3(»p’)5s 

?3p-3p° 

2-2 

Ml7 

4p4-4p3(JP")4d 

>d  -  3p° 

2-2 

MI7 

4p4-4p3(3P“)5«i 

g*r-*r 

2-1 

M17 

4p4  -  4p3(3P”)4d 

g*  P-3D° 

1  - 1 

B30 

4p4  -  4p3(3P”)4d 

*3P-3ir 

0-1 

Ml? 

4p4  -  4p3(3P°)4d 

g*P  -  3DC 

2-2 

M17 

4p4  •  4p3(3P°)5s 

?JP-'P° 

1  - 1 

1330 

4p4  •  4p3(3P”)5s 

?3P  3P" 

1-2 

M17 

4p4-4p3(3P")4d 

£SP  -  3F” 

2-2 

Ml7 

4p4  -  4p3(3P“)4d 

^P-’F0 

2-3 

B3C 

4p4  -  4p3(3D°)4d 

#3P  3D° 

2-3 

M17 

4p4  -  4p3(3P°)4d 

‘D  -  ,D° 

2-2 

MI7 

4p4-4p3(3P")5S 

?ip.3P" 

1-0 

B30 

4p4  -  4p3(3P°)4d 

‘D  -  *P° 

2-1 

D30 

4P4  •  4p3(3l)°)4d 

g*P  ->S" 

2-1 

B30 

4p4-4p3(3P°)5s 

g3¥  -  3F 

0-  i 

M17 

4p4-4p3(3D“)4d 

g*P - 3D° 

2-2 

M17 

4p4  -  4p3(3P")4d 

g*P-  3D° 

1-2 

M17 

4p4  -  4p3(3D°)5s 

A-3?  -  >D° 

2-2 

M17 

4p4  -  4p3(3P”)4d 

<r3P-sF* 

1-2 

M17 

4p4  -  4p3(3P")4d 

•D  SD° 

2-3 

MlV 

4p4-4p3(3D")4d 

*3P-3n° 

2-1 

Ml7 

4p4-4p3(3D“)4d 

S3P  3S° 

1  - 1 

M17 

4p4  -  4p3(*P“)4d 

>D-'F° 

2-3 

M17 

4p4  ■  4p3(3D°)4d 

j?3P  -  3D° 

1-2 

B30 

4p4-4p3(3D‘)4d 

g*  P-3S° 

0-1 

Ml7 

4p4-4p3(3P°)4d 

’D  -  3I>° 

2- 1 

M17 

4p4  -  4p3(*D°)4d 

S3P-'P 

1-1 

B30 

4p4-4p3(3P°)5s 

■D  -  ‘P“ 

2-1 

Ml7 

4p4  -4p3(3D")5s 

1-2 

M17 

4p4-4p3(3D°)4d 

3D0 

1-1 

M17 

4p4-4p3(»Pc)5s 

’D  -  3P° 

2-2 

MI7 

4p4  -  4p3(3D°)4d 

<j3P  -  *D° 

2-2 

M17 

4p4  -  4p3(3D°)5s 

S3P-3I>° 

2-3 

Mn 

4p4  -  4p3(2D°)4d 

g»p.3D° 

0-1 

Ml7 

4p4  -  4p3(3D°)5s 

g3P-3D° 

2-2 

M17 

4p4-4p3(sP,’)5s 

•D  -  3P” 

2-1 

B30 

4p4  •  4p3(3D°)5s 

p3P  -  3D° 

2-1 

M17 

4p4  -  4p3(3P°)4d 

'D  JD° 

2-2 

MI7 

4p4  -  4p3(*D,’)4d 

g*P  -  ‘D* 

i  -  2 

M17 

Kr  III 


Ki  III 


W«veten*th  |  Intercity  j  Multiple! 


675.016 

625.760 


633.090 

633.630 


i  674.835 


691 .930 
695.610 


!  746.83 


919.146 
3 
5 


4p 

‘-4p3(3P*)4d 

4p‘ 

'-4p3(3P*)4d 

4p‘ 

V(JD‘)4d 

4o4  -  4p*(,D*)4d 

4P‘ 

1  •  4p3(3D*)5s 

4P‘ 

l-4p*(*D*)5s 

4p‘ 

1  -  4p3(3D“)  Vj 

4p‘ 

1  -4p3(3D°)5s 

4p< 

1  -  4p*(3D°)4d 

4p‘ 

1  -  4p3(3P“)4d 

4p^ 

' -4p3(3D°)5i 

4p4 

1  -4p3(3D°)t<l 

4p< 

1  -  4p3(*P“)4d 

4r»4 

1  -  4p3(3D')4d 

V 

-4p'i3D")4rf 

4p4 

-4p»{4S')5s 

4p4 

-4p3{3D°>5s 

4p4 

•  4p3(3P’)4d 

4p4 

-  4p3(4S”)4d 

4p4 

-  4p3(3D°)4<i 

4p4 

-  4p3(3D“)5s 

4p4 

-  4pJ(4S'>)4d 

4p4 

4p3(3J3°)5s 

4p4 

-  4p3(3P°j5s 

4p4 

-4p3(4S,)4<i 

4p4 

-4p3f1S'')5s 

4p4 

-  4p3(4S°)5s 

4p4 

-4p3(4S°)5s 

4p4 

-4p3(3D°)4d 

4p4 

-  4p3(4S°)4d 

4p4 

-  4p*(4S°)4<i 

4p4 

-4p3  (4S°)4d 

4s24p4 

•  4s 4p5 

4p4 

-  4p*(4S°) 5s 

4p4 

-  4p3f3D°)4d 

4p‘ 

-  4p3(3D°)4d 

4p4 

-  4p3(3D°)4il 

4p4 

-  4p3(4S°)4<i 

4p4 

-  4p3(3D“)4<i 

4p4 

-  4p3(4S”)5s 

4s3 4p4 ■ 

-4s4p5 

4p*  ■ 

■  4ps(4S°)4<i 

4p4 

■  4p3(4S°)4d 

4p4  - 

■  4p*(4P°)4d 

4p4  - 

4p3(4S°)4d 

4p4  - 

4p3(4S°)4d 

4p4  - 

4p*(3Dr)5s 

4s34p4  - 

4s4p5 

4p4  - 

4p3(4S°)4d 

4s3  4p4  - 

4s4p5 

4s*4p4  - 

4s  4p-’ 

4s24p4  - 

4s  4p4 

4s34p4  - 

4s4p4 

4s*4p4  - 

4s4p5 

4s34p4  - 

4s4p4 

4s34p4 - 

4s4p5 

4p4  - 

4p,(4S“)4d 

4s24p4  - 

4s4p4 

4s2  4p4  - 

4  s  4p5 

4s34p4 - 

4s4p5 

4s  4p4 - 

4s34p3(*D”)5p 

4s4p4 - 

4sJ4p3(3D“)5p 

4s  4p4- 

4si4p3(*D‘>)5p 

4s  4p4 - 

4ss4p3(3D°)5p 

4s 4p5 - 

4s34p3(3D°)5p 

'D  -  3F" 
*D- JF* 
gV-Ki" 
*D  -  *D* 


S*P-3D’ 
‘D  -  *S* 
**P-3D” 
*D-3D” 

•s-*r 


■d  -  >r>‘ 

'D  -  3D" 
»S  -  ‘P* 
K3 P-3F 
g3 P-*F* 


**P-*S‘ 
*D  -  *D° 
>S  *D* 
g3 P-*D’ 
«*P-*F* 


*D  -  3D° 
g*P  -  »D° 
*D  -  *D° 

iS.ip- 

#SP  -  3D° 


g'P  -  3S° 

S*P-*S0 
1D-3G° 
g3V  -  3D° 


*»P->D“ 
g3V  -  3D» 


Reference* 


0  1 

1  -2 
2-1 

1- 2  |  Ml7 

2- 3 


0- !  M 
2-1  M 
2-3 
i-1 
1  -0 


o-i  I  Mr/ 


Kr  III 


Kr  V 


Element 

Wavelength 

Intensity 

Muhiplet 

Configuration 

Term 

J  -  J 

Reference! 

Kr  III 

1270.20 

too 

4s4p*  -  4s’4pa(:D')5p 

1-2 

B30 

Kr  III 

1278  94 

20 

4»  4p3  -  4s34p3  (3D*>  5p 

3F->P 

2-1 

Kr  III 

1283.31 

60 

4»4p*  -  4s’4pt(*D*)5p 

*P*  -  *F 

2-2 

B30 

Kr  III 

1283.80 

60 

4s4p3-4s34p3(3D*)5p 

;P“-3D 

2-3 

Kr  III 

1293.99 

60 

4s4p3  -4s34p*(3D°)5p 

Jp»  .  Jp 

0-  1 

Kr  III 

1302.59 

40 

4s4p3-  4s34p3(*D*)5p 

*P*  -*D 

2-2 

B30 

Kr  III 

1342  68 

20 

4s4p4  -  4s34p3(*D*)5p 

*P* -*F 

1-2 

B30 

Kr  III 

1 363  85 

40 

4s4p3-4s'4p3(»D')5p 

*P*  -  3D 

1-2 

B30 

Kr  III 

1377.83 

40 

4s4p*  -  4s34p1(3D')5p 

*P*-‘P 

0-1 

B30 

Kr  III 

1400  90 

20 

4p*(4S,')4d  -  4p3  (*P°)  5p 

ijv .  aD 

2-3 

B30 

Kr  III 

1423  55 

20 

4s4p*  -4s*4pi(*P*)5p 

’F  ‘D 

1  •  2 

B30 

Kr  III 

1483  43 

40 

4s4p’  -4s,4pJ(’P*)5p 

*F  >P 

1  - 1 

B30 

Kr  III 

1558  80 

40 

4s4ps  -  4s34p3(4S*)5p 

>r  -  ’f 

2-2 

B30 

Kr  III 

1569  89 

40 

4s4ps-4s34p3(4S’)5p 

ip  .  jp 

2-1 

BJ0 

Kr  III 

1638.82 

60 

4s4p*-  4s34p3(*D*)5p 

•F - *D 

1-2 

B3C 

Kr  in 

1647  36 

40 

4s4p*-43*4p3(4S')5p 

ap-.ap 

1-2 

B30 

Kr  III 

1659  81 

40 

4s  4p*  -  4*34p3(4S’)5p 

»F-3P 

1-1 

B30 

Kr  III 

1721  64 

20 

4s4p*  •  4s*4p3(4S°)5p 

*p° . *r 

0-1 

B30 

Kr  III 

1914.09 

60 

4s4p‘-4s34p3(3D°)5p 

*p" - *p 

1-1 

B30 

Kr  III 

1923.88 

10 

.. . 

4s4p®-4s*4ps(>D°)5r> 

*P* - *F 

1  -2 

B30 

f 

KRYPTON  IV  (Kr3*),  Z  =  36 
Ground  State  ls22s22p®3s23p®3d104s24p3  4S^e  (33  electrons) 
Ionization  Potential  [427  500]  cm'1;  [53]  eV 


Element 

Wavelength 

Configuration 

Term 

J  -  J 

References 

Kr  IV 

805.76 

140 

4s*  4p3  -  4s  4p4 

*  *S°  -  4P 

%-Vh 

B30 

Kr  IV 

816  82 

360 

4s*4p*  -  4s  4p4 

*‘S'-4P 

%  -% 

B30 

Kr  IV 

84204 

440 

4s*4p3  -4s4p4 

f;4S°  -  4P 

% 

B30 

Kr  IV 

1087.29 

P 

4s4p4  -  4s,4p,(3P)5p 

4P  4D° 

M22 

Kr  IV 

1 109.62 

P 

4s4p4  -  4s34p3(3P)5p 

4P  -  4S° 

%-% 

M22 

Kr  IV 

i  1 10.64 

P 

4s4p4  -  4s34n3(3P)5p 

4P.«P« 

% -% 

M22 

Kr  IV 

1114.95 

P 

4s4p4  -4s34p*(3P)5p 

'P  -  4P° 

%-% 

M22 

Kr  IV 

1157.78 

P 

4s4p4  ■  4s34p*(3P)5p 

4P  -  4P° 

39-% 

M22 

Kr  IV 

1176.49 

P 

4s  4p4  -  4sJ  4p*(3P)  5p 

4P  4D“ 

%  % 

M22 

Kr  IV 

1247.93 

4s4p4  -  4s34p£(3P)5p 

4P  -  4D  ’ 

%  -  % 

M22 

KRYPTON  V  (Kr4*),  Z  =  36 
Ground  State  ls22s22p63s23p®3dt04s24p2  3P0  (32  electrons) 
Ionization  Potential  [524  300]  cm'1;  [65]  eV 


HIcmcnl 

Multiple' 

Configuration 

Term 

j-j 

References 

Kr  V? 

472.16 

_  .  . 

F21.S6 

Kr  V 

484  39 

4p3 - 4p4d 

^sp-ap” 

7 

o-t 

S6.K8 

Kr  V 

496.25 

250 

4p!  -  4p4d 

S3P-  5P° 

7 

2-2 

S6.K8 

Kr  V 

500.77 

120 

4p* - 4p4d 

g’p  3P° 

7 

1  -0 

S6,K8 

Kr  V 

507  20 

4p* - 4p4d 

?3P  -  3P° 

7 

2-1 

S6.K8 

Kr  V 


Kr  VII 


Ekmeat 

Wavtktjth 

lnlentrty 

Mutlipki 

Configuration 

Term 

J  J 

Ref  ere  ike* 

Kr  V 

Kr  V 

Kr  V? 

548.04 

637.  87 

708.83 

9 

4p*  -  4p4d 

4p*-4p4d 

‘D-*P*  7 

•S-*P*  7 

2-t 

0- 1 

S6,K( 

S4.K4 

F21.S6 

KRYPTON  VI  (Kr5’),  Z  =  36 
Ground  Stale  ls22s22p83s23pe3d,04s24p  2P?/2  (31  electrons) 
Ionization  Potential  (633  300]  cm"1;  (78.5]  eV 


Element 

Wivekngth 

Intensity 

Muitipkt 

Configuration 

Term 

1  3 

References 

Kr  VI 

450  20 

200 

4p  -  4d 

S*P°  -  *D 

'A  -% 

F2I.S6 

Kr  VI 

465.27 

400 

4p  •  4J 

g*  P*-*D 

F2I.S6 

Kr  VI 

600 

4s* 4p  -  4s4pl 

8*P*-*P 

■A-% 

F21.S6 

Kr  VI 

534.52 

500 

4s’4p  -  4s4p* 

g7P°  >p 

'k-'k 

F21.S6 

Kr  VI 

569.13 

800 

4s*  4p  -  4s  4p* 

?rp“..p 

F2I.S6 

Kr  VI 

580  63 

600 

4s*4p  -  4s4p* 

g'r-'P 

-  ‘A 

F2I.S6 

Kr  VI 

705  84 

1000 

4sl4p  4s4p* 

?=P"  •  *D 

■A  -% 

F2I.S6 

Kr  VI 

742.83 

1000 

4sl4p  -  4S4P1 

g1  P°-‘0 

%  -% 

F2I.S6 

Kr  VI 

748.68  ? 

150 

4sl4p  *  4s  4p2 

g*P°  *D 

%  -7A 

K8.S6.F2I 

KRYPTON  VII  (Kr®+),  Z  =  36 
Ground  State  ls22s22p63sa3p83d104s2  *S0  (30  electrons) 
Ionization  Potential  (895  500]  cm1;  [111.0]  eV 


hlemenl 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

j  j 

References 

Kr  VII 

585  37 

1000 

4s’  -  4s4p 

?'S  •  'P° 

0-1 

F2I  ,S6 

Kr  VII 

618.67 

400 

4s4p  -  4p2 

aP°  ap 

2-2 

F21.S6 

Kr  VII 

793.44 

600 

4sJ-4s4p 

g'S  -  3P“  ? 

0  1 

S6.K8 

Kr  VII 

852  00 

100 

4s 4p  •  4p’ 

ip°.3p  7 

1  -2 

S6,K8 

704 


Kr  VIII 


KRYPTON  VIII  (Kr7+),  Z  =  36 
Ground  State  ls22s22p*3s*3p*3d104s  *SW*  (29  electrons) 
Ionization  Potential  (992  100]  cm'1;  [123]  e  / 


Kr  X 


Element 

Wavelength 

Intensity 

Multiple! 

Conliguratioo 

Terra 

j  -  j 

References 

Kr  VIII 

468.20 

80 

4p  -  5d 

*P"  -  *L> 

— 

7 

Vk-% 

S6.K8 

Kr  VHI 

490.67 

150 

4p  -  4d 

»p».«D 

7 

S6.K8 

Kr  VIII 

614.86 

200 

4p  -  5s 

*P*  -  *S 

■u 

'k-'h 

S6.K8 

Kr  VUI 

651.57 

400 

4s  -4p 

g*S-*P“ 

Vk-% 

F21.S6 

Kr  VIII 

654  19 

300 

4p  -  5s 

*p*  1S 

7 

%-Vk 

S6.K8 

Kr  VIII 

695.91 

800 

4s  -  4p 

8*S-‘P° 

'h-'h 

F21.S6 

KRYPTON  IX  (Kr®+),  Z  =  36 
Ground  State  ls22s22p63s23p63d10  ‘So  (28  electrons) 
Ionization  Potential  1  862  400  cm'1;  230.9  eV 


Element 

Wavelength 

Inteusity 

Muluplet 

Configuration 

Term 

th 

References 

Kr  IX 

75.45 

3d1*  -  3d*(*D)4f 

glS  -  *D° 

0-1 

Fl2 

Kr  IX 

76  29 

3d‘*-3d»(*D)4f 

0-1 

F12 

Kr  IX 

76.80 

3d10  -  3d*(’D>4f 

If ‘S  3P° 

0-  I 

F12 

Kr  IX 

114.95 

750 

3d1®  -  3d’(*D)4p 

£!S-SD° 

0-1 

M22 

Kr  IX 

115.74 

1000 

3d10  -  3d*(JD)4p 

glS  -  >P° 

0-1 

M22 

Kr  IX 

117.71 

200 

3d1*  -  3d*(*D)4p 

g>S  -  *P° 

0-1 

M22 

Kr  IX 

374.54 

20 

3d*(*D)4d  -  3d*(*D)4f 

*D  3P° 

? 

3-7 

S6.K8 

Kr  IX 

446.76 

80 

3d*(*D)4d  -  3d*(,D)4f 

'D-3D° 

7 

2-2 

S6.K8 

Kr  IX 

477.93 

80 

3d*(*D)4d  3d*(JD)4f 

■D-'P” 

? 

2-1 

S6,K8 

Kr  IX 

498.68 

100 

3d*(*D)4d  3d9fJD)4f 

•D  -  3P” 

7 

2-2 

S6,K8 

KRYPTON  X  (Kr®+),  Z  =  36 
Ground  State  ls22s22ps3s23p63d9  2D5/2  (27  electrons) 
Ionization  Potential  (2  218  000]  cm'1;  [275]  eV 


Element 

Wavelength 

Intensity 

Multiple! 

Configuration 

Term 

j-j 

References 

Kr  X 

99.06 

i 

3d* - 3d84p 

r  -  . . 

F12 

Kr  X 

99.57 

3d* - 3d*4p 

F12 

Kr  X 

99.69 

3d* - 3d“4p 

Fl2 

Kr  X 

99.86 

3d* - 3d84p 

FI2 

Kr  X 

100.11 

3d»-3d*4p 

Fl2 

Ki  X 

100.30 

3d* - 3d*4p 

F12 

Kr  X 

101.20 

3d* - 3d*4p 

F12 

Kr  X 

101.39 

3d* • 3d"4p 

F12 

Kr  X 

102  16 

3d* - 3d"4p 

F12 

Kr  X 

102.24 

3d* - 3d84p 

FI2 

Kr  X 


Kr  XIV 


Element 

Wavelength 

Inenjity 

Uuhipkt 

Coafigunuoo 

Term 

j  > 

References 

Kf  X 

102.30 

3d*  -  3d*4p 

F12 

Kr  X 

102  72 

3d*  -  3d*4p 

FI2 

Ki  X 

102.86 

3d*  -  3d*4p 

F 1 2 

Kr  X 

103.27 

3d»-3d*4p 

F12 

Kr  X 

103.60 

3d*-3d*4p 

Fl2 

KRYPTON  I  (Kr  3+),  Z  =  36 
Ground  State  ls22ss  '3s2?><83d8  3F«  (26  electrons) 
Ionization  Potential  [2  545  000]  cm'1;  [316]  eV 


KRYPTON  XII  (KrI1+),  Z  =  36 
Ground  State  ls22s22p83s23p63d7  <F9/2  (25  electrons) 
Ionization  Potential  [2  888  000]  cm1,  [358]  eV 


KRYPTON  XIII  (Kr12+),  Z  =  36 
Ground  State  ls22s22p63s23p63d6  *0*  (24  electrons) 
Ionization  Potential  [3  250  000]  cm-1;  [403]  eV 


KRYPTON  XIV  (Kr13+),  Z  =  36 
Ground  State  !s22s22p63s23p63d5  6S5/2  (23  electrons) 
Ionization  Potential  [3  638  000]  cm"1;  [451]  eV 


706 


Kr  XV 


KRYPTON  XV  (Kr14+),  Z  =  36 
Ground  State  ls*2s22p*3s23p#3d4  5D0  (22  electrons) 
Ionization  Potential  [4  009  000]  cm'1;  [497]  eV 


Kr  XIX 


KRYPTON  XVI  (Kr15+),  Z  =  36 
Ground  State  ls22s22ps3s23p*3d3  4F3,2  (21  electrons) 
Ionization  Potential  14  775  000]  cm"1;  [545]  eV 


KRYPTON  XVII  (Kr16+),  Z  =  36 
Ground  State  ls22s22p83s23p33d2  3F2  (20  electrons) 
Ionization  Potential  [4  783  000]  cm"1;  [593]  eV 


KRYPTON  XVIII  (Krm),  Z  =  36 
Ground  State  ls22s22p83s23p63d  2D3/2  (19  electrons) 
Ionization  Potential  [5  178  200]  cm"1;  [642]  eV 


KRYPTON  XIX  (Kr18+),  Z  -  36 
Ground  State  ls22s22p83s23p6  *S0  (18  electrons) 
Ionization  Potential  [6  404  300]  cm"1;  [794]  eV 
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Kr  XX 


KRYPTON  XX  (Kr1>+),  Z  =  36 
Ground  State  ls*2s*2p83s23ps  2P£/2  07  electrons) 
Ionization  Potential  [6  718  800]  cm-1;  [833]  eV 


Kr  XXIV 


KRYPTON  XXI  (Kr204),  Z  =  36 
Ground  State  ls22s22p83s23p4  -P2  (i6  electrons) 
Ionization  Potential  [7  081  800]  cm'1;  [878]  eV 


KRYPTON  XXII  (Kr21+),  Z  =  36 
Ground  State  ls22s22p83s23p3  4SJ/2  (15  electrons) 
Ionization  Potential  [7  574  000]  cm-1;  [939]  eV 


KRYPTON  XXIII  (Kr22+),  Z  =  36 
Ground  State  ls22s22pe3s23p2  3P0  (14  electrons) 
Ionization  Potential  [7  977  100]  cm1;  [989]  eV 


KRYPTON  XXIV  (Kr234),  Z  =  36 
Ground  State  ls22s22ps3s23p  2Pj,2  (13  electrons) 
Ionization  Potential  [8  380  400]  cm-1;  [1039]  eV 
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Kr  XXV 


KRYPTON  XXV  (Kr*4*),  Z  =  36 
Ground  Stale  ls*2s,2p*3s*  ‘So  (12  electrons) 
Ionization  Potential  [9  284  000]  cm"1;  [1151]  eV 


Kr  XXIX 


KRYPTON  XXVI  (Kr“*),  Z  =  36 
Ground  State  ls*2s22pe3s  sSi/j  (11  electrons) 
Ionization  Potential  [9  727  300]  cm"1;  [1206]  cV 


KRYPTON  XXVII  (Kr26*),  Z  =  36 
Ground  State  ls*2s22p*  'S0  (10  electrons) 
Ionization  Potential  [23  818  000]  cm"1;  [2953]  eV 


KRYPTON  XXVni  (Kr27*),  Z  =  36 
Ground  State  ls22s22ps  2P^a  (9  electrons) 
Ionization  Potential  [24  649  000]  cm-1;  [3056]  eV 


KRYPTON  XXIX  (Kr28*),  Z  =  36 
Ground  State  ls22s22p4  3P2  (8  electrons) 
Ionization  Potential  (25  835  000]  cm"1;  [3203]  eV 


Kr  XXX 


Kr  XXXIV 


KRYPTON  XXX  (Kr*”),  Z  -=  36 
Ground  State  ls22s22ps  4SS/s  (7  electrons) 
Ionization  Potential  [27  270  000]  cm'1;  [3381]  e  > 


KRYPTON  XXXI  (Kr*”),  Z  =  36 
Ground  State  ls22s22p2  3P0  (6  electrons) 
Ionization  Potential  [28  641  000]  cm"1;  [3551]  eV 


KRYPTON  XXXII  (Kr314),  Z  -  36 
Ground  State  ls22s22p  2P>/2  (5  electrons) 
Ionization  Potential  [29  940  000]  cm1;  [3712]  eV 


KRYPTON  XXXIII  (Kr324),  Z  =  36 
Ground  State  ls22s2  1S0  (4  electrons) 
Ionization  Potential  [31  553  000]  cm"1;  [3912]  eV 


KRYPTON  XXXIV  (Kr334),  Z  =  36 
Ground  State  Is2 2s  2S,/2  (3  electrons) 
Ionization  Potential  [33  110  000]  cm"1;  [4105]  eV 
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Kr  XXXV 


KRYPTON  XXXV  (Kr34*),  Z  =  36 
Ground  State  Is*  :S0  (2  electrons) 
Ionization  Potential  (139  473  000)  cm"1;  [17292]  cV 


Kr  XXXVI 


KRYPTON  XXXVI  (Kr35*),  Z  =  36 
Ground  State  Is  *SJ/4  (1  electron) 
Ionization  Potential  [144  627  000]  cm1;  [17931]  eV 


H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  /-.I  Si  P  S  C!  Ar  K  C»  Sc  Ti  V  Cr  Mn  Fc  Co  Ni  Cu  Zi<  Ga  Ge  As  Se  Bi  Ki 
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SECTION  II 

Finding  List 


7H 


0  980! 


FINDING  LIST 


4.207 


Element 

Wavelength 

let  tensity 

Multiple!  Element 

Wavelength 

Intensity  Multiple! 

Kr  (Ka) 

0  9801 

Ti  XXI 

2.62 

P 

Br  (Ka) 

1  0397 

Ti  XXI 

2.63 

P 

Sc  (Ka) 

I  1048 

Ti  XXI 

2.66 

7 

r 

As  (Ka) 

1. 1759 

K  XIX 

2.680 

P 

10 

Zn  XXIX 

1. 18 

Ca  XIX 

2  706 

Ge  (Ka) 

1.2541 

St  XXI 

2.74 

P 

Cu  XXVIII 

1.27 

Ti  (Ka) 

2.7485 

Zn  XXX 

1.34  P 

K  xvm 

2.80 

P 

Ga  (Ka) 

1.3401 

K  XIX 

2.826 

P 

30 

Ni  XXVII 

1.36 

K  XVIII 

2.86 

P 

Zn  XXIX 

I  39 

Sc  XX 

2  87 

P 

Zn  (Ka) 

1  4352 

Sc  XX 

2.88 

Cu  XXIX 

1.44  P 

Ar  XVril 

2  8e! 

P 

XXV 

1.456 

Ar  XVIII 

2.918 

? 

Co  XXVI 

1.47 

Sc  XX 

2  92 

7 

f 

Cu  XXVIII 

1.49 

Ar  XVm 

2  987 

10 

Fe  XXV 

1.509 

k  xvm 

3.02 

Cu  XXVIII 

1.52  ? 

i 

Ca  XX 

3.020 

P 

!O0 

Ni  XXVIII 

1.54  P 

Sc  (Xa) 

3.0309 

Cu  (Ka) 

1.5406 

Ar  XVII 

3.095 

5 

Fe  XXV 

1.59 

Ar  XVII 

3.138 

5 

Ni  XXVII 

1.60 

Ar  XVHI 

3.151 

P 

30 

Ni  XXVII 

1.63  ? 

f 

Ca  XIX 

3.173 

Ni  (Ka) 

1.6579 

Ca  XIX 

3.186 

Co  XXVII 

1  66  P 

Ca  XVIII 

3.197 

Mn  XXIV 

1.72 

Ar  XVD. 

3.203 

130 

Co  XXVI 

1.72 

Ca  xvm 

3.206 

Co  XXVI 

1.75 

? 

f 

Ca  XIX 

3.225 

f 

Co  (K«) 

1.7890 

Cl  XVII 

3.23! 

P 

Fe  XXVI 

1  79 

Ar  XVI 

3.25 

5 

•:>  xxv 

1.852 

Ar  XVI 

3.268 

e 

xxv 

1.857 

Cl  XVII 

3.272 

P 

t;e.  XXIV 

1  862 

Ar  XV 

3.33 

5 

>7  xxv 

1.867 

f 

K  XIX 

3.348 

P 

100 

Cr  XXIII 

1.87 

Cl  XVII 

3.35! 

P 

10 

Fe  XXIV 

1.874 

Ca  (Ka) 

3.3584 

Fe  (Ka) 

1.9360 

Ar  XVII 

3.366 

190 

Mn  XXV 

1.94 

i 

X 

Ar  XVI 

3  42 

5 

Mn  XXIV 

2.01 

r 

Ar  XVI 

3.430 

150 

Mn  XXIV 

2.02 

Ar  XV 

3.45 

5 

V  XXII 

2.04 

Cl  X  VI 

3.53 

P 

Mn  XXIV 

2  05 

? 

f 

K  XVIII 

3.53 

P 

Cr  XXIV 

2.t0 

p 

Cl  XVII 

3.534 

P 

30 

Mn  (Ka) 

2.1018 

K  xvm 

3.55 

P 

Cr  XXIII 

2.18 

p 

K  XVIII 

3.59 

7 

f 

Cr  XXIII 

2.19 

Cl  XVI 

3  60 

p 

Cr  XXIII 

2.22 

7 

f 

S  XVI 

3.649 

p 

Ti  XXI 

2.23 

S  XVI 

3.6% 

p 

Cr  (Ka) 

2.2897 

Ar  XVIII 

3.733 

p 

100 

V  XXIII 

2.29 

p 

K  (Ka) 

3.7414 

Ca  XX 

2.314 

p 

S  XVI 

3.784 

p 

10 

Ca  XX 

2.33! 

r» 

a  xvi 

3.80 

p 

Ca  XX 

2.361 

r 

Ar  XVII 

3.948 

1000 

V  XXII 

2.39 

p 

Ar  XVII 

3.968 

550 

V  XXII 

2.40 

Ar  XVI 

3.989 

260b 

Ca  XX 

2.4’7 

p 

10 

S  XVI 

3.99! 

p 

30 

V  XXII 

2.43 

7 

f 

Ar  XVI 

3.992 

<c60b 

Sc  XX 

2.46 

S  XV 

400 

p 

Ti  XXII 

2.50 

p 

Ar  XVII 

4  014 

f 

V  (Ka) 

7.5036 

Ar  XV 

4.015 

70 

Ca  XIX 

2.516 

S  XV 

4  104 

Ca  XX 

2  549 

p 

30 

P  XV 

4  154 

p 

Ca  XIX 

2.573 

Ci  XVII 

4.187 

p 

100 

K  XIX 

2.584 

p 

Ar  (Ka) 

4.1918 

K  XIX 

2.617 

p 

P  XV 

4.207 

p 
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4.299 


FINDING  LIST 


9.r»7 


Element  Wavelength  Intersity  Mu  tuple  t 


Mg  XI 

7.850 

Mg  XI 

7.864 

Ai  XII 

7.873 

1 

Fe  XXIV 

7.990 

Mn  XXIII 

8  02  P 

Na  XI 

8.021  P 

10 

Cu  XX 

8.056 

10 

Mn  XXIII 

8.09  P 

Cu  XXII? 

8.158 

10 

Mo  XXII 

8.19  ? 

Fe  xxrv 

8.233 

Cu  XXII? 

8.260 

10 

Cr  XXII 

8.29  P 

Fe  XXIV 

8.290 

Fe  XXni 

8.307 

Fe  XXIV 

8.317 

Cu  XX 

8.320 

10 

AI  (Ka) 

8.3393 

Cr  XXII 

8  36  P 

Fe  XXIV 

8.378 

Cu  XXI 

8.379 

10 

Fe  XXIII 

8.38  ? 

Co 

8.414 

10 

Mg  XII 

8.421  P 

100 

Cu  XX 

8.437 

10 

Cu  XXI 

8.450 

10 

Mg  XI 

8.458 

Na  XI 

8.459  P 

30 

Mg  XI 

8.490 

Cr  XXII 

8.51  P 

Ni 

8.516 

0 

Mg  XI 

8.518 

Co 

8.518 

10 

Cu  XXI 

8.524 

10 

Ni 

8.549 

30 

Mg  XI 

8.550 

Cu  XXI 

8.577 

10 

Ni 

8.605 

30 

Cu  XXI 

8.647 

10 

Ni 

8.649 

20 

Mn  XXIII 

8  68  P 

Cu  XXI 

8.690 

10 

Ni 

8.694 

20 

Co 

8.715 

20 

Ni  XIX 

8.725 

10 

Cu  XXI 

8.743 

10 

Cr  XXII 

8.77  P 

Cu  XXI 

8.790 

10 

Co 

8.795 

20 

Ni  XXII’ 

8.798 

10 

N'i  XIX 

8.838 

20 

Cr  XXII 

8  84  P 

Cu  XXI 

8.876 

0 

Co 

8.880 

20 

Ni  XXI? 

8.886 

10 

Cu 

8.93! 

0 

Cr  XX! 

8.96  ? 

Mn  XXII! 

8.96  P 

Co 

8.966 

20 

Ni  XXI? 

8.993 

20 

Mn  XXIII 

9  00  P 

Co 

9  028 

20 

Cu 

9.040 

0 

Cu 

9.060 

0 

Co 

9.087 

20 

716 


10.685 


Element 


Fc  XXIII 
Co  XIX 
Cu  XXII 
Ni 

Fe  ? 

Fe  XVII 
Ni  xxiin 
Ne  IX 
Cu  XXI 
Cu  XXII 

Ca  XX 
Zn  XXI 
Fc 

Ni  XXII 
Co 

Ni 

Cu  XXI 
Ti  XIX 

Fc 

Cu  XXI 
Co 

Ni  XXI 
Fe  ? 

Fe 

Cu  XXI 

K  XIX 
V  XX 
Cu 

Ni  XXIII 
Fe 

Co  XVIII 
Cu  XXI 
Na  X 
Ne  IX 
Ni  XXIII? 

Cr  XX 
Fe  XVIII 
Ni  XXIII 
Fe  XXIV 
Cu  XXI 

Ni  XXIII 
Fe 

Na  X 
Co  XVIII 
Cu  XXI 

Ni  XXI? 

Fe  XVII 
Fe  XXIV 
Sc  XIX 
Cu  XXI 

Ni  XXIII 
Fe  XXIII 
Cu  XXI 
Na  X 
Sc  XIX 

Ni  XXII 

Cu 

Co 

Fe  XVII 
Fe  XXIV 

Co 

Ni  XXMi 
Fe  XVIH 
Cu  XXI 
Ni  XXIII 


Wavelength 

lnteoiity 

10.685 

10.704 

40 

10.717 

10.724 

10.741 

10.762 

10 

10.762 

10.765 

230 

10.769 

10.799 

30 

19  80  P 

10.80 

10.811 

10.820 

10.840 

30 

10.841 

20 

10.847 

10.85  ? 

10.873 

10 

10.874 

30 

‘0.880 

in 

10  902 

10.905 

10.926 

10.933 

30 

10  95  p 

10  95  ? 

10.963 

10.967 

H  1  M  i 

10  97 

0 

10  97 

50 

10.995 

11.00 

11  001 

350 

11.002 

20 

11.01  ? 

11.021 

11.023 

11  026 

40 

11.055 

20 

11.073 

0 

1 1 .074 

11.08 

11.103 

70 

11  110 

30 

11.123 

20 

11.125 

1 1 . 1 29 

11.1  *  P 

11.152 

10 

11.159 

20 

11.164 

10 

11.175 

11.20  ? 

f 

1120  p 

11.203 

30 

11.229 

10 

11.237 

50 

11.247 

40 

11.250 

60 

11.257 

50 

11.262 

30 

11.280 

20 

11.280 

10 

11.298 

40 

finding  list 


Multiple! 


Element 

T» 

xvni 

K 

XIX 

1  Co 

XVIII 

Ni 

XXI 

1  Co 

Fc 

Sc 

XIX 

Cu 

XX 

Co 

1  Ni 

XXI 

Fe 

XXIV 

Cu 

XXII 

Fc 

xvni 

Ti 

XX 

|  Ni 

XXI 

Co 

XVIII 

Cu 

i  ?<• 

Zn  XXI 
Cu  XXII 


Fe 

Ni  XIX 
Co 

Ne  IX 
Mn  XXIII 


Wavelength 

Intensity 

"I" 

11.318 

11.32  P 

30 

11.324 

50 

11.342 

20 

11.357 

50 

I J .360 
11.37  P 


11.38 

100 

11.399 

50 

11.403 

20 

11419 

30 

11.425 

40 

11.440 

40 

1145  P 

11.457 

20 

11.458 

70 

11.479 

40 

11.489 

10 

11.51 

40 

11.518 

50 

11.521 

40 

11.522 

60 

11.542 

20 

11  544 

570 

1 1.55  P 

F  IX 
Ft  XVUI 
Cu  XXII 
Co 

I  Ni  XIX 

|  Mn  XXII 
I  Cu  XX 
Mn  XXIil 
Co  XXI? 
Fe  XVIIP 

I  Co  XXII? 
Cu 

Ni  XX 
!  Fc 
F  IX 

Co 

Fe  XVIII 
Cu  XX 
Fe  XXII 
Co  XXII? 


Ni 

XX 

Zn 

XXI 

Fe 

Cu 

XVIII 

Sc 

XIX 

Co 

XXI 

Cu 

XXI 

Ni 

XX 

Sc 

XIX 

Co 

Mn 

XVI 

Ni 

XX 

Fe 

XXII 

Ti  : 

XX 

Co 

XX 

Cu 

Ne 

VIII 

Na 

(Ko) 

Cu 

XXI 

Co 

XXII 

11 .560  P 

11.571 

20 

1  i  .576 

40 

11.581 

20 

11.582 

50 

11.59  ? 

11.593 

100 

1 1 .60  P 

11.612 

20 

1 1 .637 

10 

11.672 

20 

1 1 .678 

30 

1 1 .691 

20 

1 1 .698 

10 

11.707  P 

11.712 

20 

1 1 .730 

10 

11.732 

60 

1 1  742 

10 

11.742 

30 

1 1 .760 

40 

11.76 

60 

1 1.772 

10 

1 1 .774 

20 

11.78  P 

11.801 

30 

11.814 

20 

11.818 

60 

11.84 

20 

11.851 

20 

1 1 .853 

20 

1 1 .854 

40 

1 1 .865 

20 

i  1 .87  P 

11.886 

20 

11  904 

10 

1 1 .905 

40  A 

11.9101 

11.924 

10 

1 1 .936 

30 

718 


9.11 


FINDING  LIST 


10  680 


Kkmcot 

WlVcicOg^Jl 

Intensity  Multiple! 

Element 

Wavelength 

Intensity 

Multiple! 

Cu  XX 

Fe  XX!I 

Mo  XXII 

Ni  XIX 

Co 

9.11 

9.126 

9.13  ? 

9  130 

9.139 

20 

30 

40 

Mn  XXI 

Fe  XXU 

Cu  XXII 

Co  XVIII 

Fe  XXH 

10.04  ? 

10.053 

10.057 

10.060 

10.10 

10 

10 

40 

20 

Mg  XI 

Fe  XXII 

Mg  XI 

Cu  XX 

N-  XIX 

9.16* 

9.229 

9.23 

9.230 

9.236 

C 

20 

30 

Ni  XIX 

Cu  XXIV 

Ti  XX 

Cu  XXIII 

Fe  XXn 

10.102 

10.103 

10.11  P 
10.123 

10.127 

30 

10 

10 

3G 

Co 

Fe  ? 

Cu 

Ne  X 

Ni 

9.245 

9.25 

9.2*0 

9.291  P 
9.291 

20 

0 

1G 

10 

Cc  XIX 

Cu  XXIV 

Co  XVIII 

Ni 

Co 

10.130 

10.170 

10.178 

10.195 

10.198 

30 

0 

40 

20 

40 

Cu 

Mg  XI 

Ne  X 

Cu 

Cu  XX 

9.309 

9.32  ? 

9.362  P 
9.375 

9  429 

10 

t 

l 

10 

10 

Ca  XX 

Ni 

Cu  XXII? 

Fe  XXII 

Co  XIX 

10.21  P 
10.215 

10.229 

10.230 

10.230 

20 

0 

10 

20 

Na  X 

Cu 

Co 

Cr  XXII 

Ne  X 

9.43 

9.448 

9.475 

9.48  P 
9.481  P 

10 

70 

Ne  X 

Ni 

Cu  XXIV 

Ti  XX 

Co  XIX 

10  239  p 
10.261 

10.267 

10.27  P 
10.287 

30 

10 

10 

40 

Fe 

Cu  XX 

Fe  XXII 

Cu 

Co  XVIII 

9.507 

9.522 

9.568 

9.582 

9.611 

0 

10 

0 

0 

20 

Ni  XIX 

Cu  XXIII 

Fe  XXH 

Ni 

Cu  XXIV 

10.306 

10.311 

10  344 

10  354 

10.359 

20 

10 

10 

20 

10 

Cu 

Fe  XXII 

Cu 

Cu  XXIII 

Fe  XXII 

9.640 

9.646 

9.653 

9.670 

9.703 

0 

0 

0 

0 

10 

Co  XIX 

Co  XIX 

Cu  XXIV 

Ni  XIX 

Fe  XXn 

10.367 

10.392 

10.400 

10.417 

1C.443 

20 

40 

10 

20 

10 

Ne  X 

Co  XVIII 

Cu 

Ni 

Zn  XXI 

9.708  P 
9.743 

9.752 

9.755 

9.77 

10 

20 

0 

10 

1 

Ni 

Cu  XXII 

Zn  XXI 

Co  XIX 

Ni 

10  450 

10.450 

10.47 

10.477 

10.49 

20 

10 

60 

40 

10 

Cu  XXIII? 

Cu 

Fe  XXII 

Cr  XXII 

Cu  XXIV? 

9.772 

9.792 

9.793 

9.80  P 
9.802 

0 

0 

10 

0 

Ni 

Fe 

Cu  XX31 

Co  XIX 

Ne  IX 

10.500 

10.501 

10  506 

10.507 

10.513 

10 

20 

10 

40 

50 

Co  XX? 

V  XX 

Fe  XXII 

Ca  XX 

Cr  XXII 

9.830 

9.84  ? 

9.841 

9.88  P 

9.88  P 

20 

10 

Ni 

Cu  XXII 

Ne  IX 

Fe  XX? 

10.530 

10.530 

10.546 

10.565 

10.571 

10 

10 

10 

70 

10 

Ni 

Mg  (Ka) 

Cu 

Co 

Cu  XXIV? 

9.883 

9.8900 

9.892 

9.900 

9.906 

0 

0 

20 

0 

Ni 

Co  XIX 

Cu  XX 

Ti  XX 

Fe  ? 

10.580 

10.583 

10.587 

10.62  P 
10.623 

10 

30 

50 

Cu  XXJ V 

Ni  XIX 

Cr  XXI 

Cu  XXIII 

Fe 

9.961 

9.97 

9.98  ? 

9.982 

9.990 

10 

30 

10 

10 

Co 

Cu  XX 

Co  XIX? 

Ne  IX 

Fe  XVII 

10.624 

10.641 

10.644 

10.646 

10.649 

30 

40 

30 

120 

20 

Cu 

Co  XIX 

Na  XI 

Cu 

Ti  XX 

10.010 

10.023 

10.025  F 
10.037 

10.04  P 

10 

30 

100 

10 

Fe  XXIV 

Zn  XXI 

Co 

Ti  XX 

Ni  XXIII? 

10.658 

10.67 

10.674 

10.68  P 
!  0.680 

10 

40 

40 

10 

717 


13.120 


II  94 


FINDING  LIST 


Ekmeni 

Wivetenjlh 

Intensity 

Multipict 

Element 

WavelcntUi 

Intensity 

Multiple! 

Ti  XX 

11  94 

P 

Ni  XXI 

12.467 

30 

Cu  XXI 

II  942 

10 

Co 

12.47 

30 

Ni  XX 

11  946 

60 

Ca  XVIII 

12.41*8 

10 

Fe  XXII 

11.956 

10 

Fe  XX! 

12.494 

10 

Ni  XX 

11.963 

20 

Co  XX 

12.50 

30 

K  XIX 

11.97 

P 

Mn  XVI 

12.510 

50 

Mn  XVI 

11  971 

10 

Fe  XVII 

12.514 

20 

F  IX 

11.988 

P 

10 

Fe  XXI 

12.521 

2.0 

Fc 

11.994 

10 

Co 

12.54 

30 

Co  XXII? 

1'.995 

30 

Fe  XXI 

12.548 

20 

Cu 

•2  003 

10 

Ni  XXI 

12.552 

30 

Mn  XXIII 

12.01 

P 

Cu  XX 

12.558 

80 

Fe 

12.016 

20 

Fe  XXII 

12.573 

20 

Sc  XVIII 

12.03 

0 

Ni  XXI 

12.581 

30 

Ni  XX 

12.043 

30 

Fe  XXI? 

12.585 

20 

Cu  XXI 

12.045 

10 

Cr 

12.5:9 

0 

Co  XXII 

12.067 

30 

Co  XVIII 

12.593 

70 

Ti  XIX 

12  07 

T 

F  XXI 

12.599 

20 

Fe 

12.076 

•0 

•r  xvm 

12.61  P 

Ca  XX 

12.09 

P 

XXII 

12.620 

100 

Ni  XX 

40 

Cr  XXI 

12.63  ? 

Fe  XVII 

12.122 

150 

Ca  XVUI 

12  636 

20 

Cu  XXI 

12.125 

Ni  XIX 

12.641 

90 

Ne  X 

12.134 

P 

Mn  XVII 

12.643 

40 

Ni  XX 

12.139 

0 

P  IX 

12.644  P 

30 

V  XIX 

12.14 

7 

Co  XVIII 

12.656 

60 

Co  XX? 

12.144 

40 

Sc  XIX 

12.66 

20 

Fe  XXI 

12.145 

IG 

Cr  XXII 

12.662 

200 

Mn  XXIII 

12.158 

Fe  XVII 

12.681 

20 

Ni  XX 

12.164 

10 

Co  XIX 

12  689 

40 

Cu  XXI 

12.171 

Ni 

12  693 

30 

Mn  XVII 

1?  581 

20 

Fe  XXI 

12.726 

10 

Co 

12.190 

Fe  XX 

12.741 

10 

Cr 

12.201 

Mn 

12.742 

30 

Cu  XXI 

12.204 

Fe  XX? 

12.756 

10 

Ar  XVIII 

12.21 

p 

Ni 

12.759 

20 

Mn  XXIII 

12.222 

20 

Cr 

12  778 

0 

Fc  XXI 

12.233 

Fe 

12.78C 

20 

Co  XXI 

12.234 

Co  XIX 

12.781 

30 

Cu  XXI 

12.24 

p 

Ni  XIX 

12.805 

50 

Ni  XX 

Fc  XXI 

12.808 

30 

Fe  XVII 

12.262 

Cu  XX 

12.82 

40 

Fe  XVII 

12  274 

Ni  XVII 

12.830 

30 

Co  XXII 

12.285 

30 

Fe  XX 

12.834 

30 

Ne  IX 

i 2. 403 

50 

Co  XIX 

12.864 

40 

Ni  XX 

12315 

Fe 

12.882 

20 

Fe  XVII 

12.319 

Cr 

12.909 

10 

Cu  XXI 

12.328 

Fe 

12.915 

10 

Cr 

12.329 

Ni  XX 

12.915 

30 

Co  XX 

12.338 

20 

Co  XIX 

12.922 

70 

Ne  IX 

12.355 

50 

Fe  XX 

12.924 

10 

Fe  XXI 

12.362 

7 

Co  XIX 

12  973 

40 

Mn  XVI 

12.373 

Fe  XX 

12.980 

10 

Mn  XXIII 

12.385 

Fe  XIX 

12.990 

20 

Fe  XXII 

<2.385 

0 

Cr  XVIII? 

13.000 

Ca  XVIII 

12.40 

p 

Mn  XXI 

13.01  ? 

Fc  XXII? 

12.401 

20 

Fe  XX 

13.012 

20 

Fe  XXI 

12.411 

F..  XX J 

13.052 

20 

Co  XX 

12.42 

30 

Ni  XX 

13.065 

10 

Ni  XIX 

12.42 

100 

Co  XIX 

13  078 

50 

Fe  XXI 

12.427 

Fe  XXI 

13.084 

20 

Cr 

12.435 

Cu  XIX 

13.11 

A 

Fe  XXI 

12.438 

Co  XIX 

13.114 

30 

Cu 

12.439 

Ca  XVIII 

13.118 

20 

Fe 

12.454 

10 

Ni  XX 

13.120 

10 

719 


FINDING  LIST 


W«vekc*lh 


Intensity 


Multiple! 


Mn 

Fe  XX 
Cr  XVII? 
Cr  XXII 
Ni  XX 

Fe  XXI 
Sc  XIX 
Fe  XX 
Co  XIX 
Ca  XVIII 

Fe  XXII 
Cr 

Sc  XIX 
Co  XIX 
Ni  XX 

Fe  XXI 
Fe  XXI 
Co  XIX 
Cr  XV 
Cr  XXII 

Fe  XXI 
Ni  XX 
Fe  XIX 
Fe  XIX 
Ar  XVIII 

Fe  XX 
Sc  XVIII 
Ni  XX 
Fe  XX 
Cr  XXII 

Fe  XIX 
K  XIX 
Ca  XVII 
Cr  XV 
Fe  XXII 

Co  XIX 
Fe  XXI 
Fe  XXII 
Ne  IX 
Ti  XVIII 

Mn  XVI 
Fe  XIX 
F  VIII 
Fe  XIX 
Co  XIX 

Fe  XIX 
Fe  XXI 
Mn  XX 
Fe  XIX 
Ne  IX 

Cr  XXII 
Cr  XVI 
Fe  XIX 
Mn  XVI 
Co  XX 

Fe  XIX 
Fe  XIX 
Cr 

Ne  VIII 

Ni 

Fe  XIX 
Fe  XX 
Mn  XX 
Mn  XX 
Cl  XVII 


W«velen*tb 


Inlc  tuny 


Multiple! 


13.35 

P 

13.351 

30 

13.37 

7 

13.37 

7 

13.374 

30 

13.393 

20 

13.399 

50 

13.41 

P 

13.41 

7 

13.416 

10 

13.416 

20 

13  417 

30 

13.422 

20 

13.442 

10 

13.447 

1000 

13  45 

7 

13.46 

60 

13.464 

13.49 

40 

13.497 

10 

13.500 

20 

13  518 

60 

13.518 

60 

13.53 

7 

13.547 

10 

13.549 

150 

13.549 

200 

13.556 

10 

13.575 

20 

13.61 

50 

13.628 

100 

13.631 

10 

13.644 

20 

13.652 

10 

13.654 

70  - 

13.658 

10 

13.667 

30 

13.667 

30 

Fe  XIX 
Co  XX 
Ne  VIII 
Ne  IX 
Mn  XX 

Fe  XXII 
Fe  XX 
Me  XXI 
Fe  XIX 
Fe  XXII 

Cr 

Ni  XIX 
Co  XX 
Fe  XXa 
F  VIII 

Fe  XXII 
Fe 
Mn 
V  XX 
Co 

Fe  XVII 
Mn  XX 
Cr  XV 
Cc  XVIII 
Co  XIX 

Fe  XVII 
K  XVII 

Co 

Fc  XVIII 
Mn 

Cr  XVI 
Fe  XX 
K  XVII 
Cr  XV 
Co 

Cr 

Ni  XIX 
Fe  XVIII 
Cr 
Co 

Fe  XXII 
Co  XVI 
Ca  XVIII 
Cr  XVI 
Mn  XVI 

Ni  XVIII 
Fe  XVIII 
K  XVII 
Cl  XVII 
Fe  XXII 

Co  XIX 
Cr 

Mn  XIX 
Fe  XVIII 
Cr  XX 

Fe  XVIII 
Mn  XX 
Fe  XVIII 
Co  XIX 
Ni  XVIII 

Fe  XVIII 
Fe  XVIII 
Co  XIX 

O  VIII 
Fe  XVIII 


13.695 

20 

13.705 

20 

13.710 

70  -A 

13.71  ? 

f 

13.71  ? 

13.711 

10 

13.720 

10 

13.73  ? 

13.733 

20 

13.750 

0 

13.760 

0 

13.768 

50 

13.769 

40 

13.770 

0 

13.780 

13.780 

0 

13.793 

30 

13.814 

10 

13.82  ? 

13.822 

40 

13.823 

IOC 

13.86  ? 

13.862 

29 

13.862 

90 

13.862 

90 

13.888 

100 

13.92  P 

13.921 

30 

13.934 

20 

13.950 

10 

13.953 

10 

13.953 

30 

13.98  P 

13.991 

20 

13.997 

0 

14.024 

10 

14  03 

70 

14.031 

10 

14.039 

10 

14.040 

50 

14.053 

0 

14.080 

30 

14.08? 

100 

14.08- 

20 

14.093 

30 

14.1  J 

-A 

14  (29 

30 

14.14  P 

14.15  P 

14.160 

20 

14.178 

30 

14  205 

10 

14.205 

20 

14  207 

70 

14.26  ? 

14.260 

30 

14.325 

20 

14.351 

40 

14.355 

20 

14.37 

-A 

14.373 

50 

14.422 

20 

14.425 

20 

14.453 

14.453 

10 

720 


14 .45* 


FINDING  LIST 


16  303 


Element 

Wsvclenjih 

Intensity 

Multipkt 

Element 

Wavelength 

Intensity 

Muhiplct 

F  VIII 

Mn  XX 

Co  XIX 

Ft  XVIII 

Co  XIX 

14.45E 

14.47  ? 

14.476 

14.481 

14.313 

10 

0 

10 

O  VIII 

Ti  XIX 

Cr  XV 

Ti  XX 

Cr  XIX 

15.176  P 
15.18  ? 

15.21 

15.217 

15.23  ? 

10 

50 

200 

0  VIII 

Mn  XX 

Fe  XVIII 

Co  XIX 

Fe  XVIII 

14.524 

14.53  7 

14.535 

14.539 

14.549 

40 

20 

40 

Fe  XIX 

Mn  XVI 

Ti  XX 

Fe  XVH 

Fe  XVIII 

15.237 

15.238 

15.252 

15.260 

15.260 

30 

20 

200 

lPo 

<00 

Fe  XV Ill 

Co  XIX 

Fe 

Ns  (Kal 

0  VIII 

14.580 

14.599 

14.609 

14.610 

14.634 

40 

10 

20 

Ft  XIX 

Fe  XIX 

Mn  XVI 

Fe  XIX 

Fe  XIX 

15.288 

15.306 

’5.312 

15.341 

15.361 

20 

0 

20 

10 

20 

Cr 

Mn  XX 

Ca  XVIII 

Co  XIX 

Fe  XVIII 

14.641 

14.650 

14.658 

14  664 

14.669 

0 

20 

100 

10 

40 

Mn  XVII 

Fe  XIX 

Co  XVIII 

Fe  XVII 

Fe  XIX 

15.403 

15  413 

15.432 

15.453 

15  453 

20 

20 

70 

90 

90 

Mn  XX 

K  XVII 

Fe  XVIII 

Fe  XXII 

Fe 

14.698 

14.70  P 
14.703 

14.711 

14.733 

20 

30 

0 

1C 

S  XVI 

Fe  X’/ 

Cr  XV 

Co  XVI 1 

Fe 

15.46  P 
15.490 

15.509 

15.551 

15.558 

40  -A 

10 

-A 

10 

Ca  XVIII 

Fe 

Mn  XIX 

K  XVII 

Co  XIX 

14.738 

14.750 

14.752 

14.76  P 

14  76! 

300 

20 

40 

10 

Fe  XVIII 

Mn  XVII 

Cr  XIX? 

Fe  XIX 

Fe  XVIII 

15.567 

15.584 

15.587 

15.598 

15.624 

10 

80 

20 

10 

60 

Fe  XVIII 

Cr  XIX 

Fe  XVIII 

Mn 

0  VIII 

14.770 

14.775 

14.804 

14.816 

14.821 

10 

10 

10 

30 

Mn  XVII 

Cr  XIX 

V  XIX 

Mn  XVII 

V  XIV 

15.675 

15.680 

15.70  ? 

15. ^38 

15.748 

40 

10 

50 

100 

Co 

Cr  XIX 

Fe  XXII 

Fe 

Mn  XVIII 

14.824 

14.845 

14.85"> 

14.870 

14.877 

10 

10 

0 

20 

40 

K  XVII 

Fe  XV  III 

Cr  XV 

Mn  XVi! 

Fe  XVIII 

15.75  P 
15.764 

15.788 

15.822 

15.828 

20 

100 

80 

Ca  XVII 

Fe 

Cr  XIX 

Fe  XIX 

Ar  XVIII 

14.90  ? 

14.908 

14.925 

14.927 

14.94  P 

20 

0 

10 

Co  XVII 

Fe  XVIII 

V  XV 

Mn  XVII 

Cr  XIX 

15.828 

15.869 

15.87 

15.881 

15.888 

A 

80 

20 

30 

Cl  XVII 

Fe  XIX 

F  IX 

Sc  XVII 

Cr  XIX 

14.97  P 
14.971 

14.984  P 
14.99  ? 

14.99  ? 

10 

100 

Ti  XX 

Mn  XVII 

S  XVI 

Fe  XVIII 

Mn  XVII 

15.914 

15.936 

15.97  P 
15.979 

15.98  p 

200 

50 

0 

Cr  XIX 

Fe  XVII 

Mu 

Fe 

K  XVI 

15.00  ? 

15.013 

15  024 

15,042 

15.05  ? 

150 

50 

50 

i 

Cr  XIX 

Fe  XVIII 

O  VIII 

Fe  XVIII 

Mn  XVII 

16.00  ? 
16.004 

16.006  P 
16.024 

16.048 

80 

30 

50 

30 

Cr  XV 

Cr  XX 

Fe  XIX 

Cr  XIX 

Fe  XIX 

15.06 

15.06  ? 

15.069 

15  08  ? 

15  083 

50 

30 

20 

Ti  XX 

Fe  XVIII 

Mn  XVII 

Fc  XVIII 

Mn  XVII 

16.059 

16.074 

16.121 

16.164 

16  20 

300 

50 

20 

40 

10 

Fe  XIX 

Fe  X!X 

Fe  XIX 

Co  XVIII 

Fe  XIX 

15. 110 

15.132 

15.158 

15.169 

15.173 

20 

0 

10 

40 

30 

1 

Ti  XX 

Fc  XV  ill 

Fe  XVI11 

Mn  XVII 

Fe 

16.218 

16.236 

16.270 

16.28 

16.303 

20 

1C 

0 

10 
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mmu 
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16.31 


FINDING  LIST 


18.732 


Ekrocai 

Wavelength 

Intensity  ! 

Ca  XX 

1631  P 

v  xviii 

16.321 

100 

Fe 

16.336 

2C 

V  XVIII 

16.341 

100 

V  XVIII 

16.378 

100 

Ti  XX 

16.379 

V  XVIII 

i6.423 

40 

K  XVII 

16.43  P 

Cr  XVII 

16.455 

90 

V  XVIII 

16.467 

160 

K  XVII 

16.50  P 

Fe 

16.506 

10 

Mn  XVIII 

16.53  ? 

V  XVIII 

16.558 

140 

V  XIX 

16.59  ? 

Mo  XVI 

16  616 

100 

K  XVI 

16.70  ? 

Mn  XVIII 

16.73  7 

Cl  XVII 

16.76  P 

Sc  XVIII 

16.76  ? 

Fe  XVII 

16.775 

200 

F  VIII 

16  807 

Ca  XVI 

16.8!  7 

V  XVIII 

16816 

60 

Sc  XIX 

16.819 

200 

Sc  XIX 

16  861 

200 

Mn  XVI 

16.882 

80 

Cr  XV 

16.889 

100 

he 

16  892 

20 

S  XVI 

16  90  P 

v  xiv 

16.939 

500 

F  VIII 

16951 

Cr  XV 

16.965 

50 

V  XVIII 

17.018 

40 

Fe  XVII 

17.051 

200 

Cr  XVI 

17  09 

10 

V  XIV 

17.094 

400 

Mn  XVI 

17.095 

40 

Cl  XV 

17.10 

50 

he 

17.127 

20 

F  VIII 

17.15 

f 

Fe 

17  162 

10 

O  VII 

17.200 

50 

Fe  XVI 

17,207 

20  -  A 

Cl  XV 

17.25 

50 

V  XIV 

17.26 

200 

V  XVII 

17.27 

Cr  XVI 

17.27 

20 

Mn  XVII 

17.29 

20 

Fe  XV 

17.345 

10  A 

Fe 

17  367 

20 

Ti  XVIII 

17.37  7 

Cr  XVI 

17.38 

50 

0  VII 

17,396 

100 

V  XVIII 

17  400 

•80 

Fe 

17,402 

20 

V  XVIII 

17.442 

80 

Fe 

17.450 

20 

Cl  XV 

17  46 

50 

Cr  XVI 

P.46 

20 

Fe 

17.469 

20 

V  XVIII 

! 7.482 

160 

Mn  XVII 

17.50 

Ft  XVI 

17.500 

40  -A 

Cr  XVI 

17  54 

40 

Mi  'tiplet 


Element 


Wavelength 


Intensity 


_ iL 


V  XVIII 

17.545 

40 

Fe 

17.548 

>0 

V  XIV 

17.575 

100 

Ti  XIV 

17.58 

Mn  XVII 

17.59 

Fe 

17.597 

10 

xv 

17.60  P 

'  XVII 

17  6 

Cr  XVI 

17.62 

40b 

Fe 

•7.622 

20 

Sc  XIX 

17.634 

200 

V  XVIII 

17  678 

80 

Cr  XVI 

17.69 

10 

V  XVIII 

17.71? 

20 

Mn  XVII 

17  72 

30 

Ti  XIII 

17.727 

100 

Ti  XIV 

17.73 

Cr  XVI 

17.75 

0 

V  XIV 

17.754 

100 

0  VII 

17.768 

200 

Sc  XIX 

i?.779 

300 

Ti  XIV 

17.80 

Mn  XVII 

17.80 

Cr  XVI 

17.81 

30 

Cr  XVI 

17.86 

20 

Ti  Xill 

17  869 

50 

Ti  XIV 

17.88 

Mn  XVII 

17.90  ? 

Cl  XV 

17.96 

50 

Cr  XVI 

17.96 

10 

Cr  XVI 

18.01 

0 

Sc  x:x 

18.026 

V  XVI 

18  076 

200 

K  XIX 

18.03  P 

Ti  XVII 

18.091 

80 

V  XVIII 

18.12  P 

Cl  XV 

18.13 

50 

Ti  XVII 

18.154 

60 

Ti  XVII 

18.172 

40 

P  XV 

18.18  I> 

Sc  XIX 

18  182 

Ti  XVII 

18.215 

40 

V  XVI 

18.22.3 

50 

Ti  XVII 

18.268 

IOO 

F  (K«) 

18.32 

Cr  XVII 

18.34  ? 

V  XVI 

18.344 

400 

Ti  XVIII 

18.38  ? 

Ti  XVII 

18.387 

60 

Cr  XV 

18.497 

400 

V  XVI 

18.529 

400 

Cr  XVII 

18.54  ? 

Ca  XVII 

18.60  ? 

O  VII 

18.627 

500 

Cl  XIV 

18  63 

50 

V  XVI 

18.630 

600 

Mn  XVI 

18.654 

Ti  XVII 

18.665 

20 

N  VII 

18.670  P 

N  VII 

•8.682  P 

Ca  XVIII 

18.691 

500 

N  VII 

18.698  P 

V  XVI 

18.713 

200 

N  VII 

18.717  P 

Ca  XVIII 

18.732 

300 

Multiple! 


14 

13 

12 

II 


722 


1*742 


FINDING  LIST 


hie  ment 

Wivekntth 

Intensity 

Multiple! 

Elemert 

Wave  lent 

N  VII 

18.742 

P 

10 

V  XVI 

N  VII 

18.774 

P 

9 

Cl  XV 

20.13 

V  XIV 

18.782 

700 

Ti  XIII 

20.135 

Cr  XV 

18.782 

200 

Ar  XVni 

20.16 

N  VII 

18  819 

P 

8 

Ti  XV 

20.169 

V  XIV 

18  870 

300 

Ti  XVII 

20.183 

N  VII 

18.882 

P 

7 

Sc  XVI 

V  XVI 

18.890 

200 

Si  XIV 

S  XVI 

18.93 

P 

Ca  XVIII 

Mn  XVI 

18  935 

Sc  XVI 

20.224 

Ti  XVII 

18.939 

20 

V  XVI 

20.282 

O  VIII 

18  969 

P 

100 

Sc  XVI 

N  VI! 

18  974 

P 

6 

Sc  XII 

20.298 

Cl  XV 

18  99 

100 

Ti  XV 

20.317 

Cr  XV 

19  015 

50 

Ca  xvn 

20  330 

V  XV 

1 9.04 

40 

Sc  XVI 

20.330 

Ti  XVI 

19  i 

Sc  XVi 

erm  TI 

N  VII 

19  118 

P 

5 

Ti  XV 

Me  XV 

19  155 

P 

-A 

Ca  XVII 

Bfjr  ;  jj 

Ti  XIII 

19  204 

250 

S.-  XII 

EX'! 

V  XV 

19.21 

60 

V  XVI 

20.447 

P  XV 

19.24 

P 

Sc  XV! 

20.458 

Ti  XVI 

19.26 

!  Sc  XV  , 

20.47 

Cr  XVI 

19  27 

40 

Ca  XVII 

20  502 

Sc  XVII 

19  32 

7 

v  xv; 

20.516 

N  VII 

IS  361 

p 

4 

Cl  XIV 

20.55 

Ti  XIII 

19.366 

200 

V  XVI 

20.663 

Ca  XVII 

19  368 

20 

Ca  XVII 

Ti  XVII 

19.369 

180 

Ca  XVII 

wm  , 

V  XV 

19  38 

80 

T  i  XV 

T.  XVII 

19.415 

40 

V  XIV 

20.716 

Ca  XVII 

19  438 

200 

Ca  XVU 

ESgi 

V  XV 

19.45 

60 

K  XVI 

mSL m 

Mn  XV 

19.450 

p 

A 

Ca  XVII 

Ca  XVII 

19  459 

300 

Ca  XVII 

20.827 

Ti  XVII 

i  >  459 

60 

Ti  XV 

20  829 

Cr  XVI 

19.46 

0 

Sc  XVI 

20  831 

Ti  XVII 

19  50! 

40 

C>  XIV 

20  84 

V  XV 

19  <3 

70 

Ca  XVII 

20  855 

Cr  XVI 

19  53 

40 

Cr  XV 

20  863 

Ca  XVII 

19  539 

200 

Si  XIV 

20.88 

Cr  XVI 

19  55 

40 

K  XVII 

20.88 

C!  XIV 

19.58 

50 

Ca  XVII 

20  880 

Ca  XVII 

19.638 

300 

N  VII 

20.910 

Ca  XVIII 

19.642 

600 

K  XVII 

20.93 

Ti  XVII 

19  651 

20 

Ti  XV 

20.932 

V  XV 

19,66 

60b 

V  X'V 

21.018 

V  XV 

19  69 

Ti  XIII 

21.035 

Ti  XVII 

19.718 

40 

Ti  XV 

21.094 

Cr  XVI 

19.72 

50 

Cl  XV 

21.10 

V  XVI 

19.730 

300 

Sc  XVI 

21.114 

V  XV 

19  74 

10 

Ti  XIII 

21.127 

Ca  XVIII 

19.789 

600 

Cr  XV 

21.153 

V  XV 

19  79 

30 

Ar  XVII 

21.17 

Cr  XVI 

19  82 

40 

Cl  XV 

21.18 

N  VII 

19P2.6 

p 

10 

3 

Ca  XVII 

21.212 

V  XV 

19  86 

70 

Ca  XVII 

21,267 

V  XV 

19.91 

40b 

v  XIV 

21  294 

Sc  XIII 

19  93 

Ca  XVII 

Ti  XII! 

19  943 

50 

Ci  XV 

21  41 

Cr  XVI 

19.96 

10 

Sc  XV 

21.41 

V  XV 

20  00 

10 

Cr  XIV 

21.467 

V  XV 

20.03 

30 

Sc  XV 

21.49 

Ca  XVIII 

20  052 

100 

Sc  XV 

21.51 

Ca  XVII 

20.082 

100 

P  XV 

21.54 

Intensity 


Multiple! 


P 


21  58 


FINDING  LIST 


25.175 


724 


25.19 


FINDING  LIST 


:8  66 


Element 

rrlength 

Intensity 

Multiplel 

{  Element 

Wavelength 

Intensity 

Multipart 

Ar  Xli 

Sc  XIII 

Sc  XIII 

Ar  X!I 

Cu  XIX 

25.19 

25  19 

25.23 

25.24 

25.295 

100 

20 

20 

100 

20 

ii 

Si  XII 

P  XI! 

Cu  XIX 

Ca  XI 

P  XII 

27.035 

27.049 

27.076 

27.079 

27.101 

i 

10 

35 

20 

10 

Ca  XI 

Sc  XIII 

Ar  XIV 

Sc  XIII 

Sc  XIV 

25.327 

25.33 

25.42 

25.43 

25.44! 

100 

10 

60 

10 

300 

Ar  XV 

Ar  XIII 

Ti  XII 

Ar  XIV 

Sc  XII 

27  14  P 
27.17 

27.20 

27.22 

27.260 

60 

20 

50 

Ca  XI 

Cu  XIX 

S  XVI 

S  XII 

Ar  XIV 

25.517 

25.525 

25.54  P 

25.55 

25.58 

100 

60 

50 

60 

Ca  XX 

Ti  XII 

Ar  XV 

Ca  XII 

Ar  XIV 

27.27  p 
27.306 

27.41 

27.412 

27  42 

20 

120 

20 

200 

Ar  XV 

AI  XIII 

Sc  XIV 

Si  XII 

Ar  XVI 

25.60 

25.63  P 
25.647 

25.655 

25.71 

100 

150 

1 

400 

Ar  XIV 

Ti  XII 

Mg  XII 

Ti  XII 

Ar  XIII 

27  47 

27.489 

27.52  P 
27.590 

77.60 

300 

A 

20 

100 

Ar  XV 

Ca  XIII 

P  XII 

S  XIII 

Ar  XV 

25.72 

25.76 

25.788 

25.80 

25.84 

40 

0 

100 

60 

Ca  XII 

Ar  XIV 

Sc  XIII 

CM  XIV 

P  XII 

27.606 

27.63 

27.63 

27.65 

27.677 

20 

300 

20 

250 

0 

K  XV 

Sc  XIV 

Sc  XIV 

Ar  XV 

Ca  XIII 

25.91  ? 

25.923 

25.988 

26.00 

26  02 

300 

250 

80 

K  XIX 

Ar 

|  Ti  XII 

Si  XII 

Cl  XIV 

27.77  P 
27.79 

27.818 

27.850 

27.88 

50 

-A 

3 

250 

Ni  XVIII 

C  VI 

Si  XII 

Ni  XVIII 

Sc  XIV 

26.020 

26.026  P 
26.03 

26.046 

’.6.059 

6 

3 

150 

5 

Fe  XVI 

Ar 

Sc  XIII 

Co  XVII 

Si  XII 

27.88 

27.90 

27.90 

27.902 

27.909 

50 

30 

3 

10 

Sc  XIV 

Ni  XVIII 

Sc  XIV 

Ar 

Zn  XX 

26.200 

26.218 

7.6.226 

26.30 

26.33 

150 

10 

100 

100 

10 

Sc  XIII 

Ca  XII 

Ni  XVIII 

Ni  XVIII 

Ti  x;i 

27.97 

27.978 

27.98 

27.982 

28.000 

10 

100 

20 

0 

S  XIII 

C  VI 

Ar  XIII 

Ca  XIII 

Cu  XIX 

26.35 

26.357  P 
26.16 

76.36 

V  '-'6 

150 

110 

20 

4 

P  XII 

Ni  XVIII 

P  XIII 

Ar  XII 

Cl  XIV 

28.017 

28.018 

28  044 

28.05 

28.12 

10 

3 

50 

100 

250 

Ca  XI 

Cu  XIX 

Si  XII 

Ar  XIII 

Sc  XII 

26  442 

26.452 

26  460 

26.53 

26.544 

20 

20 

3 

60 

Ti  XII 

P  XIII 

Sc  XIII 

Ca  XII 

Ni  XVIII 

28.120 

28  128 

28.13 

28.1 3-. 

28.2.  J 

0 

70 

40 

50 

35 

P  XIII 

Zn  XX 

Ca  XI 

Ti  XIII 

Cl  XV 

26.608 

26.62 

26.639 

26.641 

26.66 

10 

10 

20 

350 

| 

Ar  XV 

Cl  XV 

Sc  XIII 

S  XII 

P  XII 

28.26 

28.27 

28.27 

28.29 

28.304 

120 

100 

10 

50 

30 

Cl  XV 

Ar  XIV 

Ar  XIII 

Ti  XII 

Sc  XII 

26.67 

26.72 

26.82 

26,86 

26.920 

350 

40 

40 

0 

Ar  XV 

Sc  XIII 

S  XI! 

Cl  XV 

Mg  XII 

28.32 

28.32 

28.41 

28.42 

28.43  P 

150 

10 

100 

450 

Ti  XIII 

Ca  XI 

Si  xn 

C  VI 

Cu  XIX 

26.960 

26.962 

26.98 

26.990  P 

27  025 

100 

10 

<>0 

3 

Sc  XIII 

C  VI 

P  XII 

Cu  XIX 

P  XIII 

28.45 

28.466  P 
28.549 

28  626 

28.66 

20 

30 

10 

20 

10 

2 

n  -  73  .  <7 


725 


28.67 


FINDING  LIST 


31.65 


hiemcnt  Wavelength  Inlenrit 


Fe  XVI 

28  67 

Cu  XIX 

28.671 

35 

Ar  XIII 

28.68 

80 

A!  XIII 

28.70  P 

Sc  XIII 

28.75 

20 

N  V! 

28.787 

10C 

Co  XVII 

28.85 

Co  XVII 

28.874 

6 

Cl  XIV 

28.9  ? 

Cl  XV 

28.93 

200 

Co  XVII 

28  960 

6 

Cu  XIX 

28.978 

125 

P  XV 

29.07  P 

N  VI 

29.084 

Cl  XV 

29.09 

200 

Ar  X 

29.1 

100 

Co  XVII 

29.171 

10 

Ar  X 

29.2 

50 

Ar  MH 

29  20 

100 

S  XII 

29.23 

50 

Cu  XIX 

29.277 

200 

Ar  Xlil 

29.32 

150 

Ar  X.IV 

29.33 

150 

Ar  XIII 

29.37 

250 

Ni  XVIII 

29.383 

3 

Cl  XIV 

29  40 

350 

A!  XI 

29  416 

6 

Ni  XVIII 

29.422 

3 

S.  XII 

29.439 

10 

Ar  XI 

29.  <8 

15C 

Ar  XIV 

29  49 

150 

Si  XII 

29.509 

20 

Cl  XIV 

29.52 

450 

N  VI 

29.53 

f 

Ar  XIII 

29.56 

250 

Ar  XV 

29.57 

>00 

Si  XII 

29.574 

1 

K  X 

29.588 

100 

P  XII 

29  622 

10 

Si  XII 

29  645 

3 

Ar  XIII 

29.67 

50 

Ni  XVIII 

29.779 

35 

AI  X! 

29.793 

10 

K  X 

29.794 

50 

Ni  XVIII 

29.829 

20 

Ar  XIII 

29  85 

100 

Ar  XIV 

29.90 

50 

Fe  XVI 

29.93 

p  xi  : 

29.970 

10 

P  XII 

29.9% 

40 

Cl  XIV 

30  00 

200 

Cu  XVIII 

30.019 

10 

P  XII 

30.060 

60 

Cl  XIV 

30  07 

250 

Zn  XX 

30  08 

20 

Mg  XII 

30.09  P 

Cl  XIV 

30.10 

150 

Fe  XVI 

30.10 

Cu  XV III 

30.104 

20 

Si  XI 

30.126 

Cl  XIV 

30.13 

350 

Zn  XX 

30  14 

30 

XIII 

30  2  P 

Ar  XIII? 

’0.2! 

50 

K  XIX 

30.22  P 

M  uluplct  }j  Kteroem  Wavelength  Inienuty  Muhipki 


Ar  XIII? 

30.24 

50 

Cl  XIV 

?0  25 

300 

Si  XI 

?  ?? 

5 

Cu  XVIII 

30.325 

35 

Fe  XVI 

30.33 

P  XI 

30.34 

150 

Ar  XIII 

30.34 

50 

Si  XI 

30  368 

10 

Al  XI 

30  376 

20 

Ar  XI 

30.40 

150 

S  XIV 

30.43 

250 

Ca  XI 

30.448 

600 

Sc  XII 

30.480 

Ar  XIII? 

30.58 

100 

Ar  XII 

30.65 

P  XII 

30.667 

0 

Ar  XIII 

30.68 

50 

P  XII 

30.722 

40 

P  XII 

30.749 

40 

Ar  XIII? 

30.77 

50 

Sc  XII 

30.816 

Ar  XIII? 

30.84 

50 

Ca  XI 

30.867 

300 

K  X 

30  887 

50 

Cl  XIV 

30.90 

200 

Ni  XVII 

30.91 

K  X 

30.937 

20 

Ar  XVIII 

30  94  P 

Ar  X 

30% 

150 

Cl  XIV 

30  78 

200 

Cl  XIV 

31  0  ? 

Si  XII 

31.015 

60 

S  XI 

31.02 

150b 

Fe  XVI 

31  041 

3 

K  X 

31.062 

20 

Ar  X 

31.08 

100 

P  XII 

31.090 

40 

Ai  XI 

31.10 

200 

Cl  XIII 

31.12 

250 

Co  XVII 

31.142 

20 

Ar  XII? 

31  18 

50 

K  X 

31.200 

20 

Cl  XIII 

31.24 

150 

Fe  XVI 

31.242 

20 

Ca  XI 

31.257 

200 

AI  XI 

31.313 

35 

P  XII 

31.327 

10 

Cl  XIII 

31.35 

?00 

Ar  XII 

31.35 

250 

Ar  X! 

31.36 

300 

Co  XVII 

31.386 

35 

Ar  XII 

31.39 

300 

AI  XI 

31.426 

3 

Cl  XIII 

31.44 

450 

Cl  XIII 

31.4? 

Ar  XII? 

31.47 

300 

AI  XI 

31.483 

6 

Ar  IX 

31.52 

6C0 

P  XII 

31.527 

30 

Ar  XII 

31.55 

100 

Ar  XIi; 

31.56 

100 

N  (Ka) 

31  6 

S  XIII 

31  6 

150 

Cl  XIII? 

31.60 

250 

Ar  XII 

31.65 

350 

726 


it  hliil-immfrifl  nn 


3:  b6 


FINDING  LIST 


34  70 


Element  Wircicngtti  Initially  Multiple!  J  Element  Wottiength  Inlemitv 


Ar  IX 

31.66 

700 

Ar  XI 7 

33.03 

50 

Ar  XIII 

31.66  7 

100 

Cl  XIII 

33.04 

ijO 

Ca  XII 

31.660 

100 

Fe  XVI 

33.04 

Ar  XIII 

31.70  ? 

80 

Co  XVII 

33.046 

20 

Ar  XIII 

31.78  ? 

300 

A1  XI 

33.109 

10 

Ni  XVIII 

31.845 

20 

Si  XI 

33.153 

10 

Ar  XIII 

31.86  ? 

80 

Al  XI 

33.172 

35 

Ni  XVIII 

31.890 

20 

S  XIII 

33.2  P 

Ar  XIII 

31.92  ? 

100 

Si  XI 

33.222 

20 

Si  X! 

31.924 

10 

P  XI 

33.23 

too 

S  XIII 

11.34 

350 

Ni  XVII 

33.249 

6 

Ca  XX 

31.95  P 

■  Cu  XIX 

33.260 

35 

Ca  XII 

31.960 

50 

<>  S  XIV 

■>3.28 

150 

Si  XI 

31.980 

20 

Si  XI 

33.298 

20 

Ar  XI  i 

31  99 

200 

Cu  XIX 

33.317 

60 

Ni  XVIII 

32.034 

60 

Ni  XVII 

33.340 

3 

Cl  XIII? 

32.05 

150 

S  XIV 

33.38 

50 

C  V 

32.064 

11 

Si  XIV 

33.39  P 

A1  XI 

32.068 

6 

C  V 

33.4257 

30 

A1  XI 

32.128 

10 

C  V 

33  463 

Ar  XII 

32.16 

50 

Si  XI 

33.515 

20 

Fe  XVI 

32.166 

10 

Ar  XI 

33.53 

’00 

K  XI 

32.180 

100 

Cl  XII 

33.54 

250 

C  V 

32.188 

:o 

Ni  XVII 

33.567 

3 

Fe  XVI 

32.192 

6 

Si  XI 

33.573 

10 

Ar  XII 

32.20 

50 

Cl  XII 

33.58 

350 

Ar  XIII 

32.25 

200 

Ar  XI 

33.65 

300 

Ca  XII 

32.280 

100 

Ar  xvni 

33  68  P 

P  XII 

32.304 

0 

Mg  XII 

33  70  P 

Cl  XIII 

32.32 

150 

C  VI 

33.736  P 

100 

K  X! 

32.339 

50 

Cl  XII 

33.74 

350 

Ni  XVIII 

32.340 

90 

Cl  XII 

33.8! 

450 

Ar  XII 

32.35 

250 

At  XI 

33.84 

200 

C  V 

32.3998 

4 

9 

Na  X! 

33.85  P 

S  XIV 

32.40 

200 

C!  XIII 

33.87  ? 

S  XIII 

32.41 

250b 

S  XIII 

33.89 

Cl  XIII 

32.43 

200 

C  V 

33  925 

3 

Fe  XVI 

32.433 

10 

Ar  XIII 

33.95 

300 

Ar  X 

32.45 

320 

Ar  XI 

33.% 

100 

Ca  XII 

32.438 

50 

Ni  XVII 

33.% 

S  X!V 

32.55 

300 

S  XIII 

33.99 

ci  xni 

32.55 

200 

Cl  XII 

34.00 

300 

Ar  X 

32.55 

50 

C  V 

34.022 

1 

Ar  XIV 

32.55 

150 

Cl  XII 

34.03 

35C 

Ar  X 

32.61 

200 

Si  X 

34  040 

5 

Ar  IX 

32.64 

400 

An  XX 

;<08 

60 

Fe  XVI 

32.652 

35 

Ar  XI 

.34.10 

100 

Ca  XII 

32.655 

20 

Fe  XV! 

34.21 

Ar  X 

32.70 

230 

Si  X 

34  238 

5 

Si  XI 

32.735 

10 

Ar  XI 

34.24 

150 

Ar  X 

32.74 

50 

Zn  XX 

34.27 

30 

Ar  XIV 

32.74 

100 

C  V 

34.283 

1 

C  V 

32.7512 

10 

8 

Cl  XIII 

34.3! 

200 

Na  XI 

32.76  P 

Ar  XI 

34.33 

300 

C  V 

32.773 

7 

P  XI 

34.35 

150 

K  XI 

37.810 

50 

ci  xii; 

34.44 

250 

Fe  XVI 

32.84 

Al  X 

34.445 

25 

St  XII 

32.888 

35 

C  V 

34.520 

2 

Co  XVII 

32  910 

6 

Ar  XI 

34.52 

100 

Co  XVII 

32.951 

6 

C  V 

34  598 

! 

Si  XII 

32.972 

90 

Ci  XII 

34.66 

300 

Co  XVII 

32.995 

35 

s  xin 

34.67 

400 

A!  XI 

33.007 

200 

Ar  XI! 

34.67 

300 

P  X! 

33.0' 

200 

C  V 

34 '699 

2 

Ca  XII 

33.01  P 

Cl  XVII 

34.70  P 

Multiple’ 


6 

5 


i  L! 


finding  list 


Wavelength 


(ntenuty 


Muttiplel 


Cl  XII 
Ar  XI 
at  XII 
Fe  XVI 
Ar  XII 


Wavelength 


Intimity 


Mulupfel 


C  V 
Ar  XI 
P  XIII 
Fe  XVI 
P  XIII 

A!  XI 
Ca  XI 
Cu  XVIII 
Al  XI 
Cu  XVIII 

Ar  IX 
Cu  XVIII 
Al  X 
K  X 
Si  X 

Fe  XVI 
Al  X 

s;  x 

Si  XI 
Mg  X 

Fe  XVI 
Ar  XI 
Si  XI 
K  XIX 
Si  XI 

Ca  XI 
Ar  XI 
Co  XVII 
Si  X 
Co  XVII 

Ar  XII 
S  XIII 
Ar  XI 
Co  XVII 
Si  X 

Fe  XVI 
K  X 
N*  XI 
Ar  IX 
Mg  X 

St  X 
Al  X 
Si  X 
Co  XVII 
S  XII 

Si  XIII 
Ar  XI 
Fe  XV! 

Ar  XI? 

Al  X 

S  XIII 

Zn  XX 
K  X 
Si  XI 
Cl  XI 


34.910 
34.9728 
34  994 
35.02 
35.065 


Ar  XI? 
Si  XI 
S  XII 
Si  XI 
Al  X 


Cl  XI 
Ar  XII 
Al  XI 
Cl  XII 
Ar  X 

P  XII 
S  XIII 
S  XII 
Zn  XX 
Fe  XVI 

P  X 
Si  XI 
Ar  X 
P  XII 
Fe  XVI 


|  Ni  XVIII 
P  XII 
Ni  XVIII 
Cl  XI 
Cl  XII 

Si  XI 
Co  XVI 
P  XII 
Fe  XVI 
At  X? 

Fe  XVI 
Si  X 
Co  XVI 
Si  X 
Si  X 

Cu  XIX 
Si  XI 
P  XII 
Co  XVI 
Ar  X 

K  XI 

B  V 
Cu  XIX 
P  XIII 
S  XII 


I  S  XII? 
A:  x 
Mg  X 

II  Cl  XII 
Ij  K  XI 


36.86 

760 

36.925 

too 

36  96 

100 

36.971 

50 

36.975 

100 

36  990 

60 

37.041 

10 

37.049 

60 

37.05 

37.05 

300 

37.060 

10 

37.070 

3 

37.074 

10 

37.096 

6 

37.10 

50 

37.1.38 

10 

37.159 

20 

37.165 

6 

37.206 

20 

37.248 

10 

37.290 

250 

37.340 

50 

37.347 

150 

37.40! 

10 

37.43 

250 

37.435 

70 

37.483  P 

37.492 

90 

37.561 

150 

37.59 

100 

37.6  P 

37.60 

200 

37.644 

60 

37.67 

200 

37  6% 

50 

37.7(6 


finding  list 


41.218 


I' lenient 


P  XIII 
P  XIII 
S  XII 
Cl  XVII 
Ar  XI 

K  XI 
Cl  XII 
B  V 
Ar  XI 
S  XIII 

Ar  X 
A1  X 
AI  X 
K  XI 
Ar  XI 

Si  XI 
S  XII 
Ar  X 
Ar  X 
Ar  XI 

P  XII 
Ar  X 
Al  XIII 
P  XIII 
Mg  X 

Ar  XI 
Mg  X 
Si  X 
Ar  XI 
B  V 

Cu  XVIII 
Ar  X 
P  XIII 
Fe  XV 
Ni  XVII 

S  XI 
Cl  X 
Al  XI 
Cl  XII 
Si  X 

Al  XI 
S  XVI 
Si  X 
Cl  X 
S  XI 

Si  X 
AI  X 
Ar  XI? 

Si  X 
P  XII 

Ni  XVII 
P  XII 
Ni  XVII 
Ni  XVII 

Si  X 

P  XII 
Cl  VIII 
Ar  XVIII 
Ar  XI 
Ai  XI 

Al  X 
Si  X 
Al  X! 

Al  X 
Ar  XI 


37.706 

37.723 

37.74 

37.77 

37.79 

37.870 

37.88 

37.960 

38.00 

38.2 

38.23 

38.255 

38.310 

38.31 

38.33 

38.336 

38.34 
38.40 
38.51 
33.62 

38  629 
38  64 
38.73  i 
38.754 
38.769 

38.79 

38.823 

38.830 

38.87 
38.871  r 

38.876 

38.88 
38.921 

38.95 

38.96 

38.99 

39.01 

39.091 

39.15 

39.175 

39.180 
39.18  p 
39.203 
39.253 
39.26 

39.264 

39.251 

39.30 

39.305 

39.310 

39.346 

39.354 

39.373 

39.-.15 

39.443 

39.456 
39.462 
39.47  P 
39.49 
39.530 

39.535 

39.552 

39.623 

39.628 

39.64 


g6 - lnienrtiy  Multiple!  ^Element 


30 

60 

300 

120 

60 

250 

10 

35 

500 

50 


450 

250 

250 

250 

40 

400 

50 

10 

350 

50 

75 

200 

80 

120 

3 

300 

6 

SO 

50 

50(1 

100 

300 

60 

100 

70 

90 

125 

300 


200 

20 

150 

1  Ne  X 

S  XI 

|  Cl  VIII 

P  XII 

Mg  X 

20 

200 

S  XIII 
Cu  XIX 

150 

Ar  XI 

Cl  X 

Ar  XI? 

150 

100 

125 

Fe  XVI 
a;  X 

Cl  X 

380 

Ar  XI 

Ar  XI 

20 

100 

Mg  X 

500 

420 

400 

Ar  XI 

Mg  X 

Cl  X 

Na  XI 

% 

700 

Cl  X 

Fe  XVI 

P  XII 
P  XII 

Fe  XVI 

Fe  XVI 
C  V 
Cu  XIX 
P  xn 
Cu  XIX 

P  XII 
P  XII 
Cl  XI 
Si  X 
Ar 

AI  X 
P  XII 
P  XII 
Cl  X 
Si  X 

P  XII 
Cu  XVIII 
Mg  IX 
Ar 

Cl  X 
C  V 

Cu  XVIII 
Cu  XVIII 
Cl  XI 
Al  IX 

Si  XII 
Si  XII 
Nc  X 
Cl  X 
B  V 


Ni  XVIII 
Si  X 
AI  IX 
Ar 
Si  X 

Cu  XVIII 
K  X 
Fe  XVI 
Cu  XVIII 
Ni  XVill 


Wavelength 

39.65 
39.65 
39.655 
39.664 
39.669 

39.7 
39.728 
39.75 
39.77 
39.79 

39.827 
39.853 
39.956 
39.98 
40.02 

40.022 
40.04 
40.080 
40  085 
40.11  1 

40.136 
40.153 
40.157 
40.171 
40.199 

40.245 
40.2680 
40.270 
40.301 
40.312 

40.348 
40.38C 
40.392 
40.407 
40.42 

40.421 
40.429 
40.478 
40.49 
40.503 

40.613 
40.613 
40.638 
40.64 
40.660 

40.7306 
40.749 
40.769 
40.787 
40.904 


Intensity 


350 

10 

40 

250 


Multiple! 


200 

250 

250 

150 


50 

100 

150 

100 

120 

250 

200 

200 


10 

30 

10 

10 

50!) 

90 

200 

35 

50 

120 

a 

10 

50 

25 

150 

20 

250 

5 

120 

6 
10 

100 

100 

30 

35 

10 

10 

10 


40.911 

200 

40.951 

200 

40.96  P 

40.«M 

10 

40.9%  P 

30 

41  015 

125 

41 .023 

30 

41.0.17 

20 

41.08 

50 

41 .086 

30 

41.134 

60 

41.148 

700 

41.17 

41.17? 

10 

41.218 

90 

729 


i  “yiwfhrMMi‘- -dj-gW  i  iiwf  i1 


41.38 


FINDING  LIST 


44.521 


Element 

Wavelength 

Intensity 

Ar 

41.38 

150 

Cl  X 

41.390 

100 

Co  XVII 

41.404 

10 

Co  XVII 

41.462 

10 

C  V 

41.47 

f 

P  XII 

4;  .471 

50 

Ar  IX 

41.48 

600 

P  XI! 

41.518 

60 

K  X 

41.541 

'’00 

A1  IX 

41.543 

20 

P  IX 

41.556 

150 

Fc  XV 

41.559 

3 

Ar  X 

41.57 

200 

Cl  X 

41.589 

10 

P  XII 

41.634 

120 

Cl  VIII 

41  636 

I 

Fe  XV 

41.663 

10 

P  XII 

41.700 

70 

A1  X 

41.730 

100 

Mg  IX 

41.803 

40 

Ar  X 

41.89 

100 

Fe  XV 

41.903 

20 

Fc  XVI 

41.91 

P  XI 

42.006 

150 

Ar  IX 

42.02 

200 

S  X 

42.16 

100b 

a  VIII 

42.166 

10 

Cl  VIII 

42.220 

200 

A1  XI! 

42.23  P 

Mg  X 

42.294 

250 

Fe  XVI 

42.30 

A1  X 

42.310 

75 

A!  X 

42.340 

200 

Mg  X 

42.363 

400 

A1  X 

42.403 

350 

Cl  VIII 

42.430 

100 

P  XI 

42.368 

100 

P  XI 

•P.479 

150 

S  X 

42.51  P 

15 

Mg  X 

42.523 

6 

S  X 

42.54  P 

35 

p  xn 

42.553 

20 

Ar  IX 

42.56 

200 

S  X 

42.58  P 

50 

Mg  X 

42  596 

10 

P  XI 

42.599 

150 

P  XII 

42.647 

40 

S  XVI 

42.65  P 

P  XI! 

42.679 

20 

A1  IX 

42.708 

10 

Si  XI 

42.730 

40 

A1  IX 

42.744 

10 

P  XII 

42.763 

140 

P  XI 

42.764 

200 

Si  X! 

42.773 

10 

P  XII 

42.779 

20 

Si  XI 

42.826 

70 

Zn  XX 

42.83 

70 

Ni  XVII 

42.855 

20 

Si  XI 

42.866 

30 

Si  XI 

42.910 

10 

A1  IX 

42.928 

20 

Fe  XV 

42.93 

Zn  XX 

42.93 

80 

Cl  IX 

42.940 

100 

Multiplet 

jj  Element 

Wavelength 

Intensity 

1 

Ar  X 

42.94 

250 

Si  XI 

42.950 

20 

Si  XI 

43.046 

20 

Mg  IX 

43.087 

10 

Mg  IX 

43.138 

20 

i  Cl  IX 

43.168 

120 

A1  IX 

43.195 

40 

A1  IX 

43.237 

40 

A1  IX 

43.261 

80 

Ar  X 

43.27 

150 

Si  XI 

43.290 

10 

Si  XI 

43.329 

10 

Ne  X 

43.35  P 

Si  XI 

43.385 

10 

Fe  XV 

43.39 

Ar 

43.42 

150 

A1  X 

43  460 

75 

Mg  IX 

43.481 

50 

P  XI 

43.488 

50 

S  X 

43.5 

P  XI 

43.529 

70 

A1  IX 

43.549 

10 

A1  X 

43.549 

350 

S  XI 

43.56 

150 

A1  X 

43.577 

100 

Fe  XV 

43.65 

Ar  X 

43.69 

350 

S  XI 

43.75 

150 

Si  XI 

43.76.3 

10 

P  XI 

43  808 

100 

Ni  XVIII 

43.814 

200 

Mg  IX 

43.843 

60 

ns  X 

43.92 

<50 

Cl  IX 

44.003 

200 

Si  XII 

44.021 

200 

P  XII 

44.014 

10 

Mg  X 

44.050 

400 

Ar  X 

44.05 

350 

Cl  IX 

44.088 

400 

P  XI 

44  115 

300 

A1  X 

44.136 

10 

Si  XII 

44.165 

250 

Cl  IX 

44.183 

200 

Ar 

44.19 

100 

Si  IX 

44  215 

10 

Si  IX 

44.249 

10 

Cl  XVII 

44.26  P 

Cl  IX 

44.267 

300b 

Ar  X 

44.27 

450 

S  VIII 

44.350 

20 

ci  viii 

44.361 

200b 

a  ix 

44.361 

200b 

Cl  X 

44.36! 

200b 

P  X 

44.364 

250 

i 

Ni  XVIII 

44.365 

250 

! 

Mg  IX 

44.373 

40 

S  VIII 

44.374 

100b 

1 

S  X 

44.374 

100b 

i 

S  X 

44.387 

20 

Ni  XVIII 

44.405 

35 

Mg  IX 

44.420 

60 

Ar  X 

44.45 

450 

A1  X 

44.49.3 

75 

S  X? 

44.5 

350 

Si  X 

44.521 

30 

Multiplet 


730 


FINDING  LIST 


47.489 


44.530 


Element 

Wavelength 

Intensity 

Multiple! 

j  Element 

Wavelength 

identity 

Muhiplct 

Cl  IX 

S  VIII 

P  XV 

Cl  VIII 

Ar  X 

44.530 

44.547 

44.59  P 
44.603 

44.63 

100 

50 

200 

400 

P  XI 

Cu  XIX 

Na  IX 

Cl  IX 

P  XI 

45.997 

46.086 

46.090 

46.098 

46.203 

400 

60 

100 

100 

450 

Si  X 

C  (Ka) 

A!  IX 

Si  X 

Na  IX 

44.655 

44.7 

44.704 

44.719 

44.723 

30 

60 

20 

10 

S  VII 

A!  X 

S  X 

Cl  IX 

Ar 

46.212 

46.223 

46.24 

46.242 

46.26 

10 

75 

100 

10 

50 

A1  IX 

Ar 

Si  X 

Ar  X 

Ni  XVII 

44.743 

44  79 

44.830 

44.84 

44.850 

80 

150 

30 

300 

6 

Si  XI 

P  X 

Ne  IX 

Si  XI 

P  X 

46.264 

46.294 

46.3  P 

46.300 

46.334 

10 

450 

50 

450 

S>  X 

A1  X 

Si  X 

Mg  IX 

P  XI 

44.855 

44.902 

44.979 

44.983 

44  987 

30 

10 

60 

20 

100 

Mg  IX 

S  IX 

Ar 

Si  XI 

S  X 

46  340 

46.373 

46.39 

46.40! 

46.41 

40 

50 

100 

100 

100b 

Ni  XVII 

Ni  XVII 

Ar  X 

A1  IX 

Cl  IX 

44.995 

45.018 

45  03 

45.077 

45.112 

10 

1 

350 

10 

400 

S  IX 

Cr  XIV 

Cl  X 

Cr  XIV 

Ar 

46  413 

46  468 

46.476 

46.527 

46.53 

50 

200 

150 

Mn  XV 

Cl  IX 

S  VIII 

S  VIII 

Co  XVII 

45.137 

45.261 

45.279 

45.290 

45.319 

200 

50 

50 

Sr  X 

S  IX 

S  IX 

P  X 

Mg  IX 

46.563 

46.585 

46.624 

46.636 

46.657 

30 

lOd 

10 

300 

160 

Cu  XIX 

Cl  IX 

A1  IX 

S  VIII 

Cl  IX 

45.329 

45  332 

45.344 

45.370 

45.378 

10 

100 

40 

20 

300 

Fe  XVI 

Si  XI 

Ca  XX 

Mg  IX 

S  IX 

46  661 

46.662 

46  7  P 

46.711 

46.713 

40 

10 

50 

Ar  XII 

Ni  XVII 

Cl  IX 

Cl  X 

Si  XI 

45.38 

45.382 

45.3% 

45.3% 

45.398 

50 

20 

300b 

300b 

10 

Fe  XVI 

S  IX 

P  X 

Cu  XVIII 

Cl  X 

46.718 

46.765 

46  769 

46.781 

46.845 

50 

350 

3 

100 

Ni  XVII 

Cl  X 

s  via 

Cl  IX 

Mg  xa 

45  424 

45.431 

45.458 

45.465 

45.47  P 

6 

10 

20 

in 

Si  X 

A!  IX 

Cl  X 

Cu  XVIII 

Mg  IX. 

46.895 

46.8% 

46.908 

47  012 

47.041 

20 

40 

10 

6 

60 

Ar  XII 
s  VIII 

Si  XII 

Cl  IX 

Co  XVII 

45.49 

45  508 

45.519 

45.519 

45.527 

100 

20 

10 

200 

Si  X 

S  IX 

C!  X 

S  VII 

S  IX 

47.043 

47.052 

47.085 

47.098 

47.188 

50 

50 

15 

50 

10 

Cl  IX 

Si  X 

Cl  X 

Mg  IX 

Cl  IX 

45.539 

45.606 

45.626 

45.635 

45.657 

200 

5 

15 

40 

100 

Mg  y 

S  IX 

Si  XI 
,7  vn 

Mg  :< 

47.231 

47.249 

47.293 

47.307 

47.310 

250 

50 

20 

50 

400 

Ar 

Si  X 

p  via 

Si  XII 

Cl  IX 

45  67 

45.684 

45.69  P 
45.692 

45.745 

150 

60 

20 

10 

Cu  XIX 

Si  XI 

Si  XI 

A1  IX 

S  IX 

47.729 

47.350 

47.385 

47.417 

47.433 

200 

50 

10 

80 

200 

P  X 

P  X 

P  X 

Mg  IX 

S  X 

45.905 

45.931 

45.  %3 

45.980 

45.99 

75 

125 

200 

20 

100 

Cu  XIX 

Si  XI 

A1  IX 

Co  XVI 

Al  IX 

67.437 

47  453 

47.455 

47.483 

47.489 

250 

10 

170 

100 

200 

H  He  Li  Be  B  C  N 
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4^.489 


FINDING  LIST 


50.777 


Element 

Wavelentth 

identity 

Si  X 

47.489 

50 

Si  XI 

47.489 

50 

S  IX 

47.518 

30 

AI  IX 

47.534 

100 

Si  X 

47.545 

50 

S  VIII 

47.566 

10 

Cu  XVIII 

47.585 

10 

S  VIII 

47.594 

10 

s.  XI 

47.607 

50 

S  IX 

47  616 

10 

Si  XI 

47.653 

50 

S  X 

47.654 

20 

Ne  IX 

47.7  P 

Si  XI 

47.702 

5 

P  X 

47.702 

100 

Si  XI 

47.735 

20 

AI  IX 

47.755 

10 

Na  IX 

47.776 

10 

S  VIII 

47.793 

10b 

5  X 

47.793 

10b 

Mi;  IX 

47.818 

lOd 

Na  IX 

47.836 

100 

AI  .X 

47.856 

50 

P  X 

47  896 

50 

Si  Xt 

-17.899 

50 

Mg  IX 

47.947 

lOOd 

Ne  IX 

48.0  P 

Mg  IX 

48.024 

lOd 

S  IX 

48.160 

100b 

AI  XI 

48.297 

700 

Al  XI 

48  338 

700 

Mg  IX 

48.340 

100 

S  IX 

48  362 

20 

Si  X 

48  381 

20 

Si  X 

48.440 

40 

P  XV 

48.53 

P 

Ne  X 

48.55 

P 

Na  IX 

48.553 

200 

Si  X 

48.553 

10 

S  IX 

48.564 

20 

Co  XVII 

48.564 

B  V 

48.587 

P 

100 

Si  X 

48.596 

20 

S  VII 

48.647 

150 

Ar  IX 

48.73 

500 

Al  IX 

48.765 

20 

Mg  IX 

48.794 

10 

P  VIII 

48.86 

P 

S  VII 

48,874 

100 

P  IX 

48.925 

350 

B  IV 

48.939 

F  IX 

48.96 

P 

Fe  XVI 

48.97 

Si  XI 

48  991 

20 

Si  XI 

49.052 

30 

Al  IX 

49.094 

40 

S  IX 

49.119 

100 

Co  X\  II 

49.133 

Co  X\  II 

49.171 

Ar  IX 

49.18 

500 

Si  XI 

49.181 

30 

Si  X 

49.182 

10 

Si  XI 

49.222 

50 

Cl  IX 

49.234 

100 

Si  XI 

49.265 

!0 

Na  IX 
S  IX 
Na  IX 
Si  X 

Cu  XVIII 

B  IV 
P  VIII 
Cl  Vlll 
Fe  XV 
Cu  XVIII 


Wavelength _ Intensity  Multipiet 


49.326 

100 

49.328 

50 

49.386 

200 

49.441 

50 

49.452 

10 

49.4549 

49.47  P 

49.487 

700 

49.49 

49.490 

20 

Ne  IX 
Cu  XViII 
Cl  IX 
Mg  IX 
Si  X 

P  X 
P  X 
Co  XVI 
Al  IX 
P  X 

AI  IX 
Co  XVI 
S  XVI 
Co  XVI 
Si  X 

Si  Vlll 
S  VII 
Si  X 
St  VIII 
S  VII 

Fc  XV 
Cl  VIII 
Fe  XV 
Fe  XV 
Si  X 

Si  X 
Mg  VIII 
Ni  XVIII 
Si  X 
Ne  IX 


49.5  P 

49.558 

49.568 

49.586 

49.701 

49.765 

49.805 

49.808 

49.854 

49.865 

49  916 
49.958 
49.97  P 
49.979 
49.984 

49.987 

49.990 

50.018 

50.019 

50.027 

50.062 

50.074 

50.085 

50.120 

50.124 

50.154 

50.219 

50.253 

50.254 

50  3  P 


20 

100 

1 

100 

50 

25 

100 

100 

15 

100 

100 

20 

60 

10 

120 

90 

50d 

70 

1 

500 

10 

100 

70 

50 

20 

20 

70 


Si  X 

50.305 

50 

Si  X 

50.333 

50 

Fe  XVI 

50.350 

Co  XVI 

50.357 

7.09 

Mg  VIII 

50A86 

20 

Si  X 

50.390 

10 

Co  XVI 

50.393 

20 

B  IV 

50.4347 

100 

Mg  XI 

50.48  P 

P  VIII 

50  48  P 

P  IX 

50.511 

200 

Si  VIII 

50.524 

50b 

Si  X 

50.524 

50b 

Si  XI 

50.524 

100 

Fc  XVI 

50.555 

P  IX 

50.560 

300 

F  IX 

50.58  P 

Si  XI 

50.617 

40 

P  IX 

50  626 

100 

Al  X 

50,670 

50 

Si  X 

50.691 

ICO 

Cl  Vlll 

50.700 

200 

AI  X 

50.717 

75 

Al  X 

50.762 

350 

Mg  IX 

50.777 

10 

732 


53.770 


50.802 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multipiet 

Element 

Wavelength 

Intensity 

Mufcplet 

A1  X 

50.802 

50 

Ni  XVIII 

52.615 

200 

Cr  XIV 

50.812 

Mg  VIII 

52.628 

40 

A1  X 

50.903 

50 

Si  IX 

52.671 

10 

A1  X 

50.946 

10 

Cl  IX 

52.677 

200 

P  VIII 

50.95  P 

S  VIII 

52.681 

20 

Cl  IX 

51  026 

400 

B  IV 

52.6853 

330 

A1  X 

51 .039 

10 

Mg  VIII 

52.692 

80 

Mg  VIII 

51.C40 

10 

S  VIII 

52.702 

20 

Ni  XVIII 

51.042 

35 

P  IX 

52.709 

150 

Mg  VIII 

51.098 

40 

Ni  XVIII 

52.720 

250 

Si  IX 

51.113 

50 

Cl  IX 

52.726 

30C 

P  X 

51.155 

450 

S  VIII 

52.756 

300 

P  IX 

51.156 

450 

S  VIII 

52.729 

300 

Cr  XIV 

51.162 

Ni  XVII 

52.807 

6 

Si  XIV 

51.20  P 

Si  IX 

52.810 

20 

S  VIII 

51.227 

iOO 

Si  IX 

52.838 

50 

Na  VIII 

51  316 

10 

S  VIII 

52.854 

100 

A1  X 

51.362 

350 

S  IX 

52.854 

100 

Si  IX 

51.362 

100 

V  Xill 

52.870 

Cl  IX 

51  378 

300 

Ti  XII 

52.896 

1 

Mg  VIII 

51.389 

20 

He  XV 

52.911 

300 

A1  X 

51.400 

1 

V  XIII 

52.928 

A!  X 

51.454 

1 

Cl  IX 

52.939 

10 

Mg  VIII 

51.470 

40 

S  VIII 

52.958 

350 

S  VIII 

51  470 

70 

Cl  IX 

52.959 

1 

Mg  IX 

51.560 

10 

A1  IX 

52.966 

10 

Mg  IX 

51.591 

300 

Mn  XV 

52.977 

Si  X 

51.635 

10 

P  IX 

52  980 

250 

Mg  IX 

51.654 

400 

S  VIII 

52.985 

70 

Si  X 

51.676 

20 

Si 

53.025 

20 

Si  VIII 

51.718 

20 

Mn  XV 

53.032 

Na  VIII 

51.789 

10 

Si 

53.063 

20 

K  XIX 

51.8  P 

S  VIII 

53.073 

50 

S  VII 

51.807 

350 

A1  IX 

53.098 

10 

Si  VIII 

51.819 

20 

Cl  IX 

53.108 

1 

P  IX 

51 .861 

300 

Mg  IX 

53.112 

10 

P  IX 

51.889 

100 

Ti  XII 

53.140 

1 

A1  X 

51 .979 

300 

Co  XV 

53.173 

200 

Ni  XVII 

52.000 

6 

Mg  IX 

53  188 

200d 

Cl  IX 

52.055 

200 

Mg  IX 

53.222 

200d 

Si  X 

52.070 

50 

A!  IX 

53.237 

60 

S  VII 

52.097 

200 

S  VIII 

53.239 

30 

Na  IX 

52.116 

100 

A1  IX 

53.267 

60 

Si  X 

52.155 

lOOd 

A1  IX 

53.376 

10 

P  X 

52.158 

250 

A1 

53.412 

10 

P  IX 

52.160 

300 

A1  IX 

53.424 

10 

Na  IX 

52.186 

200 

Ti  XII 

53.433 

3 

Ti  XI 

52.218 

1 

Mg  VIII 

53.438 

20 

Ni  XVII 

52.224 

10 

Cl  IX 

53  448 

10 

Si  XI 

52.296 

100 

Ti  XII 

53.457 

1 

A1  XI 

52.299 

400 

Si  X 

53.463 

10 

Cl  IX 

52.303 

400 

Mg  VIII 

53.484 

lOd 

Cr  XIV 

52.363 

A1  IX 

53.488 

1 

Mg  VIII 

52  395 

10 

Cr  XIII 

53.506 

50 

Ne  IX 

52  4  P 

Mg  VHi 

53.512 

lOtJd 

Cl  IX 

52.426 

300 

T  IX 

53.53  P 

A1  XI 

5?  446 

700 

A1  IX 

53.554 

10 

Mg  XI 

52.47  P 

Si  X 

53.573 

50d 

Si  X 

52.485 

100 

St  X 

53.595 

50d 

N?  IX 

52  487 

1 

A1 

53.598 

10 

P  IX 

52.552 

150 

Ci  IX 

53.6% 

100 

Si  VIII 

52.554 

20 

Mg  VIII 

53.744 

10 

Co  XV 

52.583 

too 

Na  VIII 

53.750 

10 

P  X 

52.594 

200 

Cr  XIII 

53.765 

100 

Si  X 

52.611 

50 

Si  VIII 

53.770 

10 

733 


53.785 


FINDING  LIST 


56.833 


Element 


A1  VIII 
A1  VIII 
Ne  VIII 
Mg  VIII 
AI  VIII 

Na  IX 
Mg  VIII 
Si  IX 
Mg  IX 
Ca  XX 

AI  X 
S  VIII 
P  IX 
Mg 

Na  XI 

Fo  XVI 
S  IX 
AI  VIII 
AI  VIII 
S  VIII 

Ne  VIII 
Ai  IX 
Ti  XI 
S  VIII 
Na  VIII 

S  VIII 
AI  XI 
S  IX 
Si  IX 
Zn  XII 

S  VIII 
AI  IX 
Si  VII 
Si  X 
Mg  IX 

S  VIII 
Ni  XVII 
Si  VII 
Si  X 
Zn  XII 

S  VIII 
Si  X 
Si  X 
S  VIII 
S  VII 

Si  X 
Si  X 
P  VII 
Fe  XVI 
Fe  XVI 

Si  IX 
Mg  VIII 
Si  IX 
Mg  VIII 
P  VII 

Si  IX 

S  VII 
Ne  VIII 
Mg  IX 
P  IX 

Si  IX 
Si  X 
Si  IX 
Ni  XVII 
AI 


Wavelength 


53.785 

53.800 

53.81 

53.812 

53.823 

53.860 
53.905 
53.992 
54.011 
54.03  P 

54.115 
54  118 
54.124 
54.131 
54.14  P 

54.142 

54.178 

54.217 

54.258 

54.266 

54.31 
54.312 
54.322 
54  370 
54.380 

54.385 

54.388 

54.3% 

54  403 
54.409 

54.424 

54.457 

54.462 

54.462 

54.463 

54.501 

54.52 

54.527 

54.522 

54.544 

54.566 

54.571 

54.599 

54.604 

54.652 

54.664 

54.702 

54.708 

54.728 

54.769 

54.841 

54.853 

54.870 

54.886 

54.887 

54  907 
54.938 
55.01 
55.060 
55.066 

55  094 
55.096 
55.116 
55  14 
55  143 


lalcasity 


10 

10 

20 

10 

10 

300 

100 

10 

200 


220 

500 

150 

10 


100 

200b 

200 

100 

70 

lOd 

1 

20 

100 

100 

60 

50 

50d 

10 

150 

200 

50b 

50b 

10 

20 

50d 

50d 

10 

50 

50 

50d 

50 

100 

10 

10 

50 


100 

60 

100 

100 

100 

100 

100 

130 

200 

100 

50 

100 

50 

6 

10 


Multiple! 


Element 


Wavelength 


Intensity 


Multiple! 


Ni  XVII 
Ti  XII 
P  IX 
Mg  VIII 
AI  X 

Si  IX 
Ni  XVII 
AI  X 
Si  IX 
P  IX 


AI  X 
AI  X 
AI  X 

Si  X 
Co  XVII 


55  18 

55.181 

55.220 

55.222 

55.227 

55.234 

55.25 

53.272 

55.272 
55.299 


56.6% 

56.762 

56.802 

56.804 

56.833 


10 

1 

100 

lOd 

150 

50 

20 

500 

150 

50 


Si  IX 

55.305 

50 

Na  VIII 

55.345 

10 

Si  IX 

55.356 

100 

AI  X 

55.376 

750 

Na  VIII 

55.3% 

.00 

Si  IX 

55.401 

100 

Ti  XII 

55.443 

3 

Cu  XII 

55.466 

1 

Si  IX 

55.511 

50 

S  IX 

55.540 

100 

AI 

55.622 

1 

Fe  XV 

55.635 

100 

AI  IX 

55  667 

10 

P  VIII 

55.672 

120 

P  VIII 

55.710 

70 

Si  XIV 

55.72  P 

AI  X 

55.731 

50 

Si  IX 

55.781 

150 

Fe  XV 

55.793 

200 

Fe  XV 

55.815 

10 

P  VIII 

55.876 

300 

P  VIII 

55.926 

100 

Co  XVII 

56.021 

z:  ix 

56.027 

150 

Ne  VIII 

56.043 

320 

S  IX 

56.081 

50 

Ne  IX 

56.1  P 

S  IX 

56  125 

20 

St 

56.145 

50 

AI  IX 

56.150 

50b 

P  VII 

56.174 

50 

Fe  XV 

56.200 

300 

Fc  XV 

56.236 

1 

Mn  XV 

56.270 

AI 

56.274 

30 

P  VII 

56  282 

10 

AI  IX 

56.304 

70 

P  VII 

56.322 

120 

S  IX 

56.332 

20d 

Cu  XII 

56.333 

1 

Mg  Vlii 

56.358 

lOd 

Mg  VIII 

56.403 

lOd 

Mn  XV 

56.484 

Si  VII 

56.528 

50 

AI 

56.545 

10 

AI  X 

56.590 

75 

P  X 

56.597 

150 

Si  VII 

56.645 

50d 

A!  X 

56.650 

!0d 

Si  X 

56  680 

50d 

75 

10 

200 

50 


734 


56.861 


FINDING  LIST 


59.992 


Kkaeoi 

Wavelength 

Intensity  Multiple! 

Fitment 

Wavelength 

Intensity 

Multiple! 

Mg  IX 

56.861 

10 

P  VIII 

58.506 

150 

P  XV 

56.87  P 

Si  Vll 

58.526 

10 

A1  IX 

56.899 

loop 

Mg  Vll! 

58.537 

10d 

Cu  XI 

56.915 

1 

Be  IV 

58  574 

P 

A1  IX 

56.945 

250 

Si  Vll 

58.580 

100 

Al  X 

56.945 

250 

Mg  VIII 

58.614 

2900 

Al  X 

56.964 

150 

Mg  VIII 

58.567 

300d 

A1  X 

57  024 

250 

Cl  VIII 

58.673 

1000 

P  Vlll 

57.042 

450 

Si  VII 

58.719 

50 

Cu  XI 

57.047 

1 

P  VI 

58.73 

P 

A!  X 

57.072 

10 

Al  VII 

58.752 

1 

P  IX 

57.083 

450 

P  VIII 

58.776 

50 

Na  VIII 

57.096 

10 

Si  Vll 

58.782 

50 

A1  X 

57  1 16 

75 

Al  X 

58.808 

1 

Na  Vlll 

57.119 

10 

Co  XVII 

58.842 

Si  IX 

57.157 

50 

Al  X 

58.858 

100 

Si  X 

57.209 

20 

Si  Vlll 

58.885 

150tl 

Mn  XIV 

57.224 

20 

Si  IX 

58.906 

‘0d 

Na  VIII 

57  730 

lOd 

Co  XVII 

58.948 

P  Vlll 

57.230 

350 

Co  XVI 

58.95 

P 

A1 

57.244 

50 

Na  IX 

58.954 

100 

P  IX 

57  266 

350 

P  VI 

58.96 

P 

A1 

57  271 

50 

Fe  XIV 

58 .963 

200 

Si  Vll 

37.325 

50 

P  VII 

58  972 

35 

P  IX 

57.339 

150 

Al  X 

58.987 

150 

Si  X 

57.365 

80 

Si  IX 

59.004 

100 

A1  X 

57.368 

350 

Na  Vlll 

59.009 

100 

P  VII 

57.42  P 

P  VII 

59.028 

15 

Si  VII 

57.434 

50 

Mg  VIII 

59.038 

200 

Si  IX 

57.434 

50 

Na  IX 

59.042 

200 

A!  VIII 

57.553 

10 

Si  IX 

59.077 

50 

Si  VII 

57.589 

50b 

Na  VIII 

59.101 

10 

Si  IX 

57.589 

50b 

Al  X 

59.107 

400 

Mg  VIII 

57  590 

10 

Ti  XII 

59.133 

6 

A)  VIII 

57.624 

10 

Mg  Vlll 

59.153 

300 

F  VII 

57.66  P 

Ne  VIII 

59.19 

290 

A1 

57.663 

10 

Cl  Vlll 

59.191 

900 

P  IX 

57.683 

100 

Na  Vlll 

59  204 

300 

Ar  XVIII 

57.7  P 

S  VIII 

59.236 

70 

P  IX 

57.711 

50 

Na  Vlll 

59.249 

1C 

Mg  VIII 

'7.736 

tc< 

Al 

59.298 

10 

Ne  Vlll 

57.747 

47xi 

P  Vlll 

59.302 

350 

Si  IX 

57.778 

10C 

Be  IV 

59.320 

P 

Mg  X 

57.876 

700 

Mn  XIV 

59.325 

100 

Ti  XI 

57.891 

1 

Al  IX 

59.381 

lOd 

Mg  X 

57.92.0 

700 

Ai  Xiil 

59.39 

P 

P  VI 

57.93  P 

Fe  X  ' 

59.404 

P  Vill 

58.018 

350 

Ti  .V 

59.435 

10 

Al  IX 

58.060 

10 

Al 

59.481 

lOd 

Na  Vlll 

58.070 

10  1 

P  Vlll 

59.516 

250 

Al  IX 

58.112 

50 

Fc  XIV 

59.579 

300 

V  XIII 

58  116 

S  VIII 

59.593 

20 

Si  IX 

58.150 

50 

Mg  Vll 

59.640 

1 

Na  IX 

58  201 

500b 

Na  VIII 

59.759 

200 

Al  IX 

58.222 

100 

Al  IX 

59.761 

300 

Al  IX 

58.276 

1 

P  VI 

59.78 

P 

Na  IX 

58.279 

600 

Al  VII 

59.821 

10 

P  VI 

58.29  P 

K  XIX 

59,88 

P 

Mg  Vll 

58.316 

10 

Si  VII 

59.884 

50 

Al  VII 

58.384 

10 

Al  Vll 

59  911 

10 

Si  Vll 

58.388 

50 

P  IX 

59.95 

P 

Ne  Vlll 

58.407 

18) 

Al  IX 

59.960 

60 

Si  Vll 

58.445 

10) 

Si  VII 

59.966 

100b 

Nc  IX 

58.468 

10) 

Si  IX 

59.966 

100b 

V  Xlll 

58.482 

J 

Na  Vlll 

59.992 

_ 

10 

735 


A 


timmDxk 


60  02 


FINDING  LIST 


62.386 


Element 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Multiple! 

P  VI 

60.02  P 

Si  VII 

61.306 

50 

A1 

60.052 

50 

Mu  XV 

61.319 

Na  Vill 

60.055 

100 

P  IX 

61.320 

50 

Na  VIM 

60.073 

100 

Na  VIII 

61.347 

I 

Mg  VII 

60.138 

10 

Si  IX 

61.355 

50 

Si  X 

60.151 

20 

Zn  XIII 

61.356 

10 

S  VII 

6C.161 

1000 

Mg  IX 

61.359 

!0 

Al  IX 

60.162 

IOd 

Mn  XV 

61.361 

A!  IX 

60  197 

50 

Al 

61  373 

50 

Si  VII 

60.221 

100 

Mg  IX 

61.39? 

100 

Al  IX 

60.222 

10 

Si  VIII 

61.395 

50 

Zn  XIII 

60.248 

20 

Si  VIII 

61.446 

tOCd 

Al  IX 

60.262 

10 

V  XII 

61.455 

50 

Al  IX 

60  312 

50 

Al 

61.472 

100 

B  IV 

60  3144 

1000 

Mg  IX 

61.489 

200 

Mg  VIII 

60.316 

40 

Si  IX 

61.502 

50 

Al  IX 

60.347 

100 

Si  IX 

61.546 

100 

Ne  VIII 

60  351 

300 

S  VII 

61.547 

200 

Mg  VIII 

60.384 

10 

Si  IX 

61  .600 

50 

Nc  VIII 

60.413 

400 

S  VIII 

61.600 

500 

Si 

60.421 

20 

P  VI 

61.622 

50 

Si  IX 

60  459 

20 

Al  IX 

6i  617 

10 

Ne  VIII 

60.49 

10 

Si  IX 

61.649 

100 

Al  IX 

60  504 

150 

Fe  XIII? 

61  659 

Al  IX 

60  549 

200 

Al  VIII 

61  694 

150 

P  VI 

60.57  P 

V  XII 

61.717 

100 

Al  IX 

o0.588 

300 

Si  VIII 

61 .798 

100 

Al  IX 

60.645 

10 

Ni  X 

61.809 

1 

Si 

60.673 

too 

Si  VIII 

61.852 

1 00b 

Cr  XIV 

60.699 

Si  IX 

61.852 

1 00b 

Al  X 

60.700 

10 

P  VI 

61.869 

50 

Ti  XM 

60.701 

10 

Co  XVI 

61.875 

100 

Me  n 

60.720 

Fe  XIII 

61 .876 

Be  IV 

60.743  1 

10 

Mg  VIII 

61  891 

200 

Cr  XIV 

60.756 

Si  VIII 

61 .895 

1500 

T:  XII 

60.762 

3 

Al 

61  900 

10 

Al 

60.788 

50 

Si  VIII 

61.914 

I50d 

Ne  VIII 

60.7% 

630 

Ni  X 

61.915 

1 

S  VII 

66  804 

750 

Co  XVI 

51  916 

200 

Mg  VIII 

60.806 

iC 

Mg  IX 

61.924 

400 

Al 

60.809 

50 

Al 

61.933 

50 

Si  VII 

60.837 

100 

Mg  VIII 

61.964 

100b 

Al  IX 

60.8% 

300 

Mg  IX 

61  964 

100b 

Al  X 

60.896 

300 

P  VI 

61.970 

50 

Ti  XII 

60.97! 

1 

O  VIII 

61 .977  P 

Si  VII 

60.989 

100b 

S  V«II 

61.978 

250 

Si  VIII 

60.989 

100b 

Co  XVI 

61.982 

200 

Si  IX 

60.989 

100b 

Al  VIII 

62.016 

100 

Si  VIII 

61  019 

100 

Mg  IX 

62.020 

10 

Mg  IX 

61.038 

200 

Al 

62.070 

50 

P  IX 

61.065 

50 

Fc  XV 

62  099 

60 

Al  IX 

61 .069 

600 

Sc  XI 

62  132 

40 

Si  VIII 

61  070 

200 

Si 

62.154 

50 

B  IV 

61.088 

Mg  VII 

62  166 

!0d 

Na  VIII 

61.088 

200 

P  VII 

62.745 

150 

Mg  IX 

61.088 

100 

Si  X 

62.251 

100 

Si  IX 

61  109 

50 

Na  VII! 

62.276 

100 

Mg  IX 

61.127 

300 

Mg  VIII 

62.291 

10 

Mg  IX 

61.175 

200 

Al  VII 

62.296 

200r> 

Si  VIII 

61.175 

50d 

Ne  VIII 

62.297 

350 

Si  IX 

61.190 

50d 

Al  IX 

62.327 

250 

Si  VIII 

61.223 

100 

Fe  XIII? 

62.354 

60 

Al 

61  262 

10 

Ne  VIII 

62.361 

500 

P  IX 

61.270 

50 

Al  IX 

62.369 

150 

Ti  XII 

61.286 

I 

Si 

62.386 

50d 

736 


r'2S 


FINDING  LIST 


64.9* 


62.3*7 


Klnetai 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Multiple! 

Fe  XIII 

02.387 

Ni  XI 

63.641 

40 

A!  VII 

62.432 

10 

Na  VIII 

63.695 

to 

Ti  XII 

62.433 

i 

S  VIII 

63.711 

50 

B  IV 

62.44 

i 

Ai  VIII 

63.714 

100 

Si  IX 

62.454 

20 

Fe  XVI 

63.719 

30 

Fe  XIU? 

62.466 

Si  VIII 

63.732 

3  50 

Ti  XII 

62.470 

1 

Na  VII 

63.778 

10 

A1  VII 

62.474 

loot 

Si  VIII 

03.879 

50 

A1  IX 

62.474 

!00b 

S  VIII 

63.886 

250 

P  VII 

62.515 

50 

Si  VIII 

63.903 

ISO 

Mn  XIV 

62  526 

50 

Al  VIII 

63.933 

10 

Nc  VIII 

62.58 

150 

Al  VIII 

63.965 

150d 

Si  VIII 

62.586 

50ri 

Al  VIII 

64.004 

200 

A1  IX 

62.587 

100 

O  VIII 

64.03  P 

Mg  VII 

62.615 

10 

P  VIII 

64.051 

80 

Mn  XIV 

62.694 

100 

Be  IV 

64.065  P 

30 

Fe  XIII 

62.694 

100 

Al  VII 

64.066 

10 

Mg  VII 

62.696 

100 

Al  VIII 

64.086 

10 

Mn  XIV 

62.713 

20 

P  VIII 

64.100 

20 

Na  VII 

62.725 

lOd 

Na  VII 

64.1)3 

10 

Ni  XI 

62.730 

20 

S  VIII 

64.120 

50 

Mg  IX 

62.751 

500 

Mg  VII 

64.122 

200 

Fe  X 

62.8  P 

S  VIII 

64.137 

100 

Si  VIII 

62.808 

100 

Na  VIII 

t  .205 

200 

Si  VIII 

62.849 

150d 

Na  VIII 

64.237 

400 

Fe  XVI 

62.879 

20 

Mg  VIII 

64.246 

!0 

Si  VIII 

62.884 

50 

Al 

64  269 

13 

A1  IX 

62.9)6 

150 

Si  v:n 

64  281 

100 

Si  v;i 

62.940 

50 

'  P  VII 

64.286 

150 

Si  IX 

62.974 

50 

Na  VIII 

64  302 

500 

F.t  XIII 

o2  975 

100 

S  VIII 

64.305 

20 

A1  VII 

63.025 

500b 

Al  VII 

64.725 

50 

A1  IX 

63.025 

500b 

Si  VIII 

64.327 

150 

S  VIII 

63.026 

50 

P  VIII 

64.337 

100 

Cu  XI 

63.038 

40 

Si  VIII 

64  355 

50 

Fe  XIII 

63.048 

10 

Al  VII 

64.358 

50 

Mn  XIV 

63.109 

200 

P  Vll 

64  361 

250 

Na  VIII 

63.114 

100 

P  VIII 

64  361 

300 

Al  X 

63  7. 34 

200 

Mg  VII 

64.377 

100b 

Mn  XIV 

63.146 

20 

Mg  VIII 

64.377 

109b 

Mg  X 

63  152 

400 

Al 

64.418 

10 

P  VI 

63.18  P 

Al  VII 

64.481 

10 

Si 

63.583 

50d 

Mg  VIII 

64.488 

'00d 

Na  VII 

63.185 

10 

Al  VII 

64.513 

;o 

Fe  XIII 

63.191 

120 

Mg  VIII 

64.518 

lOOd 

Cu  XI 

63.192 

40 

P  VII 

64.579 

150 

Al  VIII 

63.203 

10 

P  VII 

64.587 

100 

Na  VII 

63.227 

10 

Al  IX 

64.625 

50 

Si  VIII 

63.229 

150 

Mg  VIII 

64  635 

200 

Si  VIII 

63.266 

50 

P  VII 

64  635 

200 

Mg  X 

63.295 

700 

ai  xui 

64  64  P 

S  VIII 

63.304 

500 

Sc  XI 

64.70 

10 

Cr  XIV 

63.339 

Mg  VIII 

64.702 

200 

Na  VII 

63  36! 

10 

ai  v;i 

64.701 

150 

Mg  VII 

63.3% 

lOOd 

Cl  XVII 

64.72  P 

S  VIII 

63.431 

100 

Si  X 

64.772 

50 

Na  VII 

63.442 

10 

Mg  VIII 

64  811 

10 

P  VI 

63.45  P 

Al  VII 

64.815 

120 

Si  IX 

63.478 

20 

S  VIII 

64.874 

20 

Al  IX 

63.509 

500d 

Mg  VIII 

64.878 

100 

Cr  XIV 

63.525 

Al  IX 

64.885 

150 

Al  VIII 

63.560 

10 

Na  VII 

64.904 

10 

Fe  XII 

63  56 

60 

Al  VII 

64  904 

100b 

Si  IX 

63  586 

100 

Al  IX 

64.904 

100b 

Al  IX 

63.632 

300 

Sc  XI 

64.98 

40 

737 


<5.004 


FINDING  LIST 


67.731 


Wavelength 


Intensity  Multiple! 


Wavelength  Inlensily  Maltip'el 


-1*  ''  ■"  '  '  '  'u’‘  '  -  *  ,*  \-i,K  •> 


1 


67.76 

FINDING  LIST 

69  905 

Kkaieut 

Wavcfccglb 

Intensity 

Muiliplet 

Kiemcnt 

Wavelength 

Intensity 

Multiple! 

O  Vlii 

67.76  P 

Fe  XV 

68.849 

' 

he  XII 

67.78 

20 

Si  VIII 

68.853 

100 

Ne  VII 

67. 80 

50 

Na  Vll 

68.866 

10 

t 

Fe  XII 

67  821 

Fe  XV 

68.883 

Na  VII 

67.826 

1000 

Al 

68  904 

10 

Al  IX 

67.828 

10 

Na  Vll 

68  908 

too 

A1 

67.873 

10 

Ne  Vll  ' 

63.92 

100 

Na  VII 

67.877 

1000 

Mg  IX 

68.949 

10 

Cu  XII 

67.882 

30 

Ai  IX 

68.958 

50 

Na  VII 

67.912 

2000 

Mg  IX 

68.986 

100 

Al  VIII 

67.946 

500 

Mg  IX 

69.009 

100 

Fe  XII 

67.972 

Fe  XV 

69.036 

I'  VII 

67.989 

50 

Mg  IX 

69.058 

10 

Mg  VII 

67.993 

lOOd 

Mg  IX 

69.116 

100 

Al 

68.000 

10 

Na  VIII 

69.120 

30C 

Si  VII 

68.026 

10 

P  VI 

69.121 

50 

Mg  VII 

68.064 

200 

Cu  XII 

69.128 

30 

Mg  VII 

68.100 

200 

Mg  IX 

69  161 

300 

Mg  VII 

68.144 

300d 

Al 

69.165 

200 

P  VII 

68.147 

50 

Fe  XIV 

69.176 

Si  VII 

68.148 

250 

Cr  XIV 

69  183 

Al  VI 

68.167 

50d 

Si  VI 

69  204 

50d 

Si  VII 

68.190 

50 

Cr  XIV 

69.221 

Na  VIII 

68  193 

100 

Si  VI 

69  236 

250 

Si  VII 

68  212 

50 

Sc  XI 

69  252 

40 

Al  VI 

68.223 

10 

Al  IX 

69.258 

50d 

Si  VII 

68.270 

50d 

Na  Vll 

69.314 

10 

Zn  XII 

68.271 

40 

Mg  VIII 

69. 32’’ 

10 

Ne  VII 

68.28 

160 

Mg  IX 

69  374 

200 

Al  VI 

68.289 

1 

Al 

69  379 

50 

Si  VI! 

68  340 

50 

Si  VI! 

69.385 

150 

Mg  VII 

68.352 

200 

Fe  XIV 

69.386 

Al  VIII 

68.375 

750 

Na  Vll 

69  395 

lOd 

Fe  XII 

68  382 

Mg  VIII 

69.413 

400b 

P  VIII 

68  384 

200 

Mg  IX 

69.413 

400b 

P  VIII 

68.385 

100 

Al  VIII 

69.420 

50 

Si  VII 

68  408 

100 

Si  VI 

69  421 

<0 

Na  VII 

68  422 

100 

Si  VI 

69  448 

1000 

Al 

68  439 

50 

Mg  VIII 

69  467 

500b 

Mg  VIII 

68.450 

IOC 

Mg  IX 

69  467 

500b 

Si  VII 

68  456 

10 

Al  VIII 

69A02 

100 

A! 

68.458 

50 

Mg  IX 

69  5 1 3 

100 

Zn  XII 

68.495 

120 

l  e  XV 

69  54 

Si 

68.497 

50d 

Sc  XI 

69.575 

100 

Na  VII 

68.519 

lOOd 

Mg  VIII 

69.577 

100 

Si 

68.522 

50d 

Si  VII 

69.580 

100 

Al  VII 

68.531 

100b 

1  c  XII 

69.60 

100 

Al  IX 

68.531 

100b 

Si  VII 

69  602 

100 

Mg  VIII 

68  550 

100 

Al  V 111 

69.61 1 

200 

Cr  XIV 

68.565 

Mg  VII 

69  615 

300b 

Mg  VIII 

68.580 

10 

Mg  IX 

69  615 

300b 

Si  VII 

68.593 

50 

Al 

69  631 

200 

Mg  VIII 

68  606 

200 

Si  VIII 

69.632 

150 

Al  VII 

68.637 

50b 

Si  VII 

69  663 

200 

Ai  IX 

68.637 

50b 

Fc  XIV 

69.667 

Si  VII 

68.642 

50 

Mg  XII 

69.71  P 

P  VIII 

68  654 

100 

ai  :x 

69.716 

100 

Si  Vll 

68  669 

50 

Al  VIII 

69.773 

150 

Al  VII 

68.681 

10b 

Si  VII 

69  790 

2Ulb 

Si  V|i 

68.715 

100 

Si  VII! 

69.790 

200b 

Al 

68  783 

10 

Al  IX 

69.850 

500 

Si 

68  786 

100 

Si  VII 

69.861 

100 

Al  Vll! 

68  825 

50b 

Si  VII 

69.872 

100 

Al  IX 

68  825 

50b 

Mg  VII 

69  900 

10 

Si 

68  833 

20 

Si  Vii; 

69.905 

50 

739 


72  324 


FINDING  LIST 


74  861 


76.763 


74  892 


FINDING  LIST 


Kkoient 

Wavelength 

intensity  Multiple! 

--  ‘  - 

kWmcnt 

Wavelength 

Intensity 

Al  VI 

74.892 

100 

Pc  X 

75.865 

Zn  XI 

74  8% 

10 

Cu  Xi 

"3.866 

2 

Zn  x: 

74.940 

20 

Mg  XII 

75.87  P 

P  V' 

74.951 

400 

Mn  XI 

75.879 

Na  VIII 

74.956 

300 

n  iMi ; 

75.89  P 

Mn  XIV 

74  961 

100 

Mg  VI 

75  890 

10 

Nc  VII 

,  74. 962 

380 

Fe  XIM 

75.892 

93 

A!  VIII 

74.965 

140 

AI  '’II 

75.894 

100b 

Na  V  11 

74.980 

300fc 

AI  VIII 

75  894 

100b 

Na  VIII 

74.980 

300b 

P  VII 

75.924 

450 

Mg  VIII 

75.034 

100 

Be  IV 

75.928  P 

100 

Na  VIII 

75.043 

400 

Mg  VII 

75.975 

400 

Zi.  XI 

75.050 

10 

AI  VIII 

7.4.985 

50 

AI  VIII 

75.058 

50 

Si  VIII 

75.986 

50 

Mn  XI 

75.059 

Fe  X 

76.006 

Na  VIII 

75  096 

300 

AI  VII 

76.010 

50 

Mg 

75.112 

100 

Fc  XIV 

76  022 

35 

AI 

75.164 

100 

Cu  XI 

76.022 

1 

Mn  XV 

75.182 

Ti 

76  030 

1 

Si  VI 

75.193 

200b 

AI  VII 

76.086 

10 

Si  VII 

75.193 

200b 

Fe  XIII 

76.117 

20 

AI 

75.7.26 

lOOd 

Na  VIII 

76.123 

500 

Mu  XI 

75  227 

Cr  XIII 

76.15 

Mg  VI 

75.248 

100 

Fe  XIV 

76.152 

a:  vii 

75  210 

250 

Co  IX 

76.16 

30 

Mn  XV 

75.286 

Mg 

76.169 

100 

Al  VII 

75.302 

350 

Na  VIII 

76.173 

100 

Cu  XI 

75.325 

75 

Si  VIII 

76.198 

20 

Mg  VI 

75.334 

lOOd 

Mg  VIII 

76.199 

100 

O  VII 

75  35  P 

Na  VUI 

76.217 

200 

Al  VII 

75.360 

600 

Al  VII 

76.221 

50 

Na  VIII 

75.385 

ICO 

Cu  XI 

76.256 

5 

Al  VIII 

75.397 

70 

A!  VII 

76.257 

10(i 

Si  VP 

75.398 

150 

Kr  IX 

76  79 

Zn  XI 

75  406 

20 

O  VII 

76.3  P 

Ti  XI 

75  415 

1 

Co  IX 

76.30 

40 

Na  VIII 

75.428 

200 

V  XII 

76.307 

3(8) 

Kr  IX 

74.45 

Al  VII 

76.342 

10 

Cu  XI 

75.472 

2 

Sc  X 

76.343 

100 

Mn  XI 

75.477 

P  VII 

76  344 

20C 

Si  VI 

75.486 

50 

Mn  XI 

76  380 

Al  VII! 

75-483 

200b 

AI  VII 

76.383 

500 

Ne  VII 

75.4s 

130 

Mg  VII 

76.392 

300 

0  VII 

74.5  P 

Ti  XI 

76.403 

1 

Na  VIII 

74.418 

300 

Cu  XI 

16.406 

10 

Mg 

75.528 

lOd 

AI  VII 

76.422 

500 

Al  VII 

74.442 

200 

Mg  IX 

76.459 

100 

Nc  VII 

75.44 

120 

Cr  XII 

76.488 

300 

Al  VIII 

75.577 

1  50 

Ti 

76  490 

1 

Si  VI 

74.587 

50 

Fc  X 

76.495 

30b 

Zn  XI 

75  590 

120 

Na  VII 

76.501 

10 

Al  VIII 

75.623 

100 

Fe  XVI 

76.502 

30b 

Zn  XI 

75.635 

10 

Ne  VII 

76.51.4 

140 

P  VI 

75.648 

200 

Fe  X 

76.53  P 

Mg 

75  666 

300 

l>  VI 

16.434 

50 

Zn  XI 

75  668 

20 

Al  VII 

76.543 

1000 

Al  VIII 

75.734 

*50 

Na  VII 

76  565 

10 

Al  XIII 

75.74  P 

Al  Vii 

76.572 

1000 

Nc  VII 

75  765 

500 

Al  VI 

76  618 

200 

A!  VIII 

74,778 

240 

Na  VII 

76.626 

lOd 

A!  VII 

75.809 

MX) 

Al  \1 

76  697 

200 

C’r  XII 

7  S  8,5 

200 

Mg  VIII 

76.714 

100 

Mn  XI 

74  819 

It  XI 

76.731 

1 

Mg  VI 

75.834 

200 

Mp,  VIII 

76  740 

209 

Ai  VII 

74.850 

100b 

Mn  XI 

76.763 

Multiple! 


742 


ifiYftf'toifrrt 


76  '88 


Element 


Mg  VIII 
Al 

Fe  XVI 
Kr  IX 
Fe  X 


Na  VII 
Al 

Mn  XI 
Na  VII 
Mg  VI 


Al  VI 
V  XI! 
Al 

Fc  XI 
Mg  VII 


Al 

Na 

Mg  VII 
Ne  VII 
Na  VIII 


Mr  XI 
Ne  VII 
Mg  v: 
o  VII 
Al 


Na  VII 
Al  IX 
Ni  Xi 
Mn  XI 
Mg  VI 


Mg  VIII 
Si  VI 
Ti 

A!  VII 
Ai  IX 


Fe  X 
Ti 

Mg  VI 
Mg  VlJi 
li 


Mn  XI 
Na  VII 
Mg  VIII 
Fe  XII 
Al  VIII 


Fe  X 
Mg  VI 
Mg  VIII 
C  VII 
Ss  VI 


Fe  X 
Mg  VIII 
Mg  IX 
Na  IX 
AI  VII 


Al  VII 

Fe  X 

Ti 


Fe  X 


Al  vii 


Na  IX 
Sc  XI 
Ti 

Al  VI 
Al  >'1I 


FINDING  LIST 


79.168 


Wavelength 


76.788 

76.7°4 

76.7% 

76.80 

76.822 


300 

200 


76.827 

10 

76  853 
76.858 

200 

76.862 

10 

76.908 

1 

76.953 

50 

76.960 

50 

76.984 

100 

77.00 

40 

77.033 

100 

77.052 

50 

77.076 

10 

77.144 

200 

77.25 

220 

77.26' 

600 

77.270 

77.30 

220 

77.301 

77.31  P 

10 

77.315 

10 

77.353 

100 

77.381 

150 

77.393 

77.402 

80 

77  405 

200b 

77.405 

200b 

77.429 

500 

77.435 

1 

77.448 

150b 

"7  t*y 

150b 

77.45  p 

77.J06 

1 

77.5U 

100b 

77  511 

loot 

77.54! 

! 

77.556 

77.558 

10 

77.572 

500 

77.58 

60 

77.605 

300 

17.627 

639 

.0 

7/671 

77.68  P 

50C 

77.718 

300 

77.728 

77.737 

600b 

77.7.37 

600b 

77.764 

700 

77.770 

300 

77.806 

77.812 

70 

77.823 

1 

77.865 

20 

77.896 

500 

77,911 

800 

77.917 

40d 

77.935 

1 

77.945 

;oob 

77.945 

500b 

■i=~=======r======-====== 

- - 

_ _ _ _ 

Mulupicl 

Element 

Wavciength 

Intensity  Mulupicl 

V  VII 

77.969 

250 

Na 

78.073 

10 

Mn  X! 

78.056 

V  XIII 

78  101 

a;  vi 

78  112 

100 

Al 

18  149 

100 

Fe  X 

78.151 

Al  VI 

78.178 

so 

1 

Al  VII) 

78.225 

Mg  V! 

j 

78.239 

!0 

I  Al 

78.256 

70 

P  VII 

78.285 

400 

Ne  IX 

78  300 

100 

Al  VII 

78.327 

1000 

Mn  XIV 

78.35 

Al  VII 

73.351 

1000b 

I  Al  VII! 

78.35! 

1000b 

i  Mg  VII 

78.376 

10 

Mg  VI! 

78.40^ 

10 

P  VII 

78.414 

150 

M/i  XI  V 

78.42 

Al 

78.421 

10 

1 

Mg  VIII 

78.446 

600d 

Na  VII 

78.459 

10 

Al  VI 

78  459 

70 

|j  Fe  XIII 

78.462 

80 

1  Al 

78.508 

J  50 

Sc  XI 

78.509 

100 

Mg  VII 

78.5?; 

200 

j  Mn  XIV 

78.54 

Cu  XI 

78.542 

120 

Fe  XIII 

78.56 

Al 

78.573 

70 

Mg  VIII 

78.574 

600d 

Si  V 

78.611 

50 

1 

i 

AI  VI 

78.628 

10 

1 

Mg 

78.643 

lOOd 

1 

Ti  X 

78.655 

Mg 

78.668 

lOOd 

1 

j 

AI  VI 

78  712 

10 

[| 

P  VII 

78.734 

250 

Ni  XI 

78.744 

60 

| 

V  XIII 

78.746 

| 

Fe  X 

78.769 

20b 

Fe  X 

78  770 

20b 

Na  VI< 

78.771 

10 

!  V  XIII 

78.783 

Cu  XI 

78  786 

130 

!  A 1 

78.836 

100 

)  Si  V 

i 

78.903 

50 

1  Na  VII 

78  907 

■*00 

Sc  XI 

78  917 

300 

Ai 

78.938 

7,00 

O  VII 

78  94 

50 

Na  VII 

78  982 

200 

Al  VII 

Ti  XI 

79.012 

79.028 

500 

] 

Cu  XXI 

75.05  P 

1 

Mg  VI 

79.059 

10d 

1 

I 

Ti  XI 

79.076 

I 

Mn  XIV 

79.10 

Ti  X 

79  110 

•5 

Mg  VII 

79.13! 

500 

Mn  XIII 

79.16 

«  _ L 

Mg  VII 

79.168 

500 

743 


IL. 


FINDING  LIST 


82  0*2 


79.197 


Al  VII 

Si  vr 

M«  VII 
Si  VII 
Al  VIII 

Na  VII 
Fc  XII 
Si  VII 
Si  VII 
Al 

Na  VII 
Si  VII 
Na  VII 
Al  VII 
Al  VII 

Mg  VIII 
Mn  XIV 
Na  VII 
Mn  XIV 
Al 

Na  VII 
Mg  VI 
Mn  XIV 
Mg  VI 
Mg  VI 

Mg  VIII 
Na  VII 
Al  VII 
Al  VII 
Na  VII 

Al 

Fe  XII 
Mg  VI 
Mn  XIV 
Mg  VI 

Na  VII 
Fe  XII 
Na  VII 
Mg  VIII 
Fc  XII 


79.197 

500 

79.23b 

250 

79. 2-8 

100 

79  262 

50 

79.455 

120 

79  477 

200 

7'>.488 

30 

79.491 

100 

79.523 

100 

79.557 

10 

79.571 

100 

79.615 

100 

79.620 

>00 

79635 

10 

79.690 

15C 

79.695 

700 

79.720 

100 

79.761 

10 

79.761 

200 

79.783 

50 

79  786 

10 

79.817 

200 

79.8’6 

300 

79  830 

400 

79  857 

400 

79.880 

200 

79.893 

30Cd 

79  919 
79.952 
80.008 

80.014 

80.022 

80.032 

80.06 

80.075 

80.133 

80.160 

80.174 

80.229 

80.23 


300 

250 

300 

10 

15 

200 

200 

10 

10 

400-1 

2-1 


Na  VII 

80.245 

100 

Mg  VIII 

80.255 

400d 

Al  VIII 

80.320 

iO 

Na  VI 

80.345 

10 

Mn  XIV 

80.38 

Co  IX 

30.3* 

50 

Si  VI 

80.395 

250 

Al 

80.403 

10 

Mg  IX 

80  428 

100 

Si  VI 

80.449 

500 

Mn  XIV 

80.46 

Al  VIII 

80.483 

lOd 

Si  VI 

80.491 

250 

Si  VI 

80.501 

500 

P  VII 

80.597 

50 

Ne  VII 

80.533 

520 

Co  IX 

80.54 

60 

Fc  Xh 

80.55 

35 

Mg  V! 

80.563 

100 

Si  VI 

80.577 

600 

Na  VI 

80.645 

lOd 

Si  VI 

so  m 

500 

Al  VIII 

80.704 

100 

Mg  VI 

80.724 

10 

Si  VI 

80.725 

500 

Multiple! 


Na  VIII 
Al  VI 
Mg  VIII 
Si  V 
P  VII 

Si  VI 
Mg  VIII 

V  XII 
Ar  XVIII 
Si  VI 

F  IX 
Cr  XIV 
Mg  VI 
N  VII 
Mg  VII 

Si  V  I 
Mn  XIV 

V  XU 

V  Xil 
Mg  VI 

Si  V 
Ti  XI 
Mg  VII 
Fc  XIII 
Na  IX 

Al  VI 
Na  VIII 
Al  VII 
Mg  VIII 

Ti 

Al  VI? 

Na  IX 
!g  VIII 
Ne  VII 
Na  VII 


80.756 
80.770 
80.806 
80.807 
80  813 

80.821 

80.889 

80.896 

80.9 

80.908 

80.91 
80.916 
80.930 
80.96 
81 .024 

81 .030 
81.05 
81.077 
81.098 
81.106 

81.113 
81.119 
8i  .133 
81.161 

81.175 

81.176 
81.210 
81  234 
81.304 
81.306 

81.339 
81.350 
81.368 
81.37 
81 .430 


400 

100 

100 

400 


2CQ 

100 

350 

200 

50 

300 

100 

300 

500 

50 

500 

50 

100 

1 

10 

500 

10 

110 

100 


Si  VII 

81.449 

50 

Na  VI 

81 .498 

200b 

Na  VII 

81  498 

200b 

O  VII 

81.50 

100 

Co  XI 

81.507 

300 

V  XII 

81.513 

400 

Na  VI 

81  543 

lOOd 

V  XII 

81.550 

50 

Si  VII 

81.558 

250 

Al 

81.560 

100 

Na  VI 

81.584 

lOOd-A 

Si  VII 

81 .620 

600 

Fe  XII 

31.651 

80 

Al 

81.667 

100 

Mg  VIII 

81.732 

300 

Al  VI 

81.738 

50b 

Al  VII 

81 .7.38 

50b 

Mg  VIII 

81.790 

200 

Al  VII 

81.806 

200d 

Cr  XIV 

81.838 

Mg  VIII 

81.844 

400 

Na  VII 

81.855 

400 

Be  III 

81.89 

O  VII 

81.89 

150 

Si  VII 

81.895 

500 

Mg  VIII 
Fe  XII 
Mg  VIII 
Si  VII 
Al  VI 


81.943 

81.943 

81.979 

81.998 

82.082 


200 

93 

200 

150 

70 


744 


84.801 


82  105 


FINDING  LIST 


Kkmcni 

Wavelength 

Intensity  Muluptct  Element 

Wiveleoph 

Intensity 

Multiplet 

AI 

82.105 

7f> 

Mg  VI 

83.519 

3001' 

Mg 

82  Hi 

10 

Mg  VII 

83  519 

300b 

li  XII 

82.121 

90 

Mn  XIJ! 

83  52 

a; 

82.128 

70 

z*  v: 

83.526 

400 

Ne  VII 

82  198 

500 

Mg  VI 

83.560 

200b 

Fe  XII 

82  226 

Mg  VII 

83.560 

200b 

Mg  VI 

82.238 

200b 

Mg  VII 

83.587 

200 

Mg  VIII 

82  238 

200b 

Si  VI 

83.611 

400 

Al  VI 

82.267 

50 

Mg  VII 

83.635 

10 

Nt  VII 

82  268 

700 

Al  VIII 

83.635 

to 

Ti  XII 

82.307 

6 

Na  VI 

83.639 

100 

Mg  VIII 

82.317 

300 

Si  VI 

83.639 

150 

AI  VI 

82.338 

10 

N  VII 

83.65  P 

Ti  XII 

82.344 

20 

Ni  X 

83  676 

to 

Ti  XII 

82.368 

6 

Si  VI 

83.684 

50 

Be  III 

82.38 

Mg  VII 

83.716 

300 

Al 

82.423 

50 

S.  VI 

83.729 

50 

Fc  IX 

82.43 

30 

Sc  X 

83.760 

40 

Mg  VI 

82.475 

100 

Mg  VII 

83  766 

500 

Na  VII 

82.516 

10 

Mn  XIV 

83.78 

Co  XI 

82.527 

70 

Si  VI 

83.802 

300 

Al  VIII 

82.543 

150 

Ni  XX 

83.82  P 

Al 

82.582 

50 

Al  VII 

83.831 

350 

Mg  VIII 

82.598 

200 

Co  XI 

83.861 

100 

Si 

82.622 

50d 

Sc  X 

83  901 

100 

Na  VII 

82.636 

10 

Mg  VII 

83.910 

300 

Na  VII 

82.685 

10 

Sc  XI 

83.958 

40 

Mg  VIII 

82.709 

200 

Mg  VII 

83  959 

400d 

Fe  XII 

82.744 

Si  VI 

83.965 

10 

Co  XI 

82.759 

200 

Al  VII 

84.007 

200 

Mn  X 

82.78 

400 

Mg  VII 

84.025 

500 

Mg  VIII 

82.822 

300 

Co  XI 

84.0*9 

200 

Fe  XII 

82.837 

35 

Na  VIII 

84  050 

500 

Mg  VI 

82.853 

100 

Si  VI 

84.082 

600b 

Ni  X 

82.892 

2 

Si  VII 

84.082 

600b 

Al 

82.908 

50d 

Mg  VII 

84.087 

300b 

Mg  VII 

32.940 

400 

Mg  VIII 

84.087 

300b 

Mg  VII 

82.969 

400 

Mn  XIV 

84.09 

Na  XI 

82.97  P 

AI  VII 

84.098 

100 

Si  VI 

83.006 

200 

Mg  VII 

84.189 

10 

Mg  VII 

83.015 

500d 

Ni  X 

84.194 

2 

Mn  X 

83.03 

200 

Mn  X 

84.2  P 

Al 

83.102 

10 

Sc  X 

84.204 

200 

Ni  X 

83.108 

25 

Ne  VII 

84.212 

200 

Si  VI 

83  i28 

750 

Na  VII 

84.221 

400 

Na  VII 

83.180 

100 

Fe  XIII 

84.275 

Co  XI 

83.190 

300 

Mn  X 

84.28 

200 

Be  III 

83  20 

Ne  VII 

84.292 

200 

P  XV 

83  2  P 

Sc  XI 

84.351 

40 

Mn  XIII 

83.23 

Sc  XI 

84.393 

50 

Na  VIII 

83.340 

700 

Ni  X 

84.418 

5 

Si  VI 

83. 258 

250 

Sc  XI 

84.433 

100 

Si  VI 

83.283 

50 

Al 

84.479 

10 

Na  VIII 

83  288 

800 

S  XVI 

84.48  P 

Fe  XX 

83.3 

Fe  XII 

84.491 

25 

Ni  X 

83.32o 

2 

Cr  XIII 

84.616 

50 

Al 

83  335 

10 

Mg  VII 

84.642 

600 

Si  VI 

83.358 

400 

Al  VI? 

84.650 

100 

Na  VIII 

83.391 

900 

Ni  X 

84.659 

5 

Mg  VI 

83.403 

400b 

Ti  X 

84.711 

6 

Mg  VII 

83.403 

400b 

Mg  VI 

84.745 

200d 

Mn  XIII 

83.41 

Be  III 

84.758 

100 

Fe  IX 

83.45 

40 

Fe  XII 

84.768 

Al  VIII 

83  465 

50 

Sc 

84.777 

100 

Mn  X 

83  48 

350 

Al  VI? 

84.801 

20 

745 


87  317 


84. 8T 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multiple! 

!  Element 

Wavelength 

Intensity  Multiple! 

Mg  VIII 

84.827 

10d 

Mg  VII 

86.147 

10 

AI  VP 

84  828 

70 

AI  VI 

86  147 

200 

Na  VII 

84  852 

10 

Fe  XI 

86.149 

10 

Ti  XI 

84.835 

6 

Cu  X 

86.160 

100 

Cr  X!II 

84.898 

200 

Cr  XIV 

86.164 

Mg  VIII 

84  919 

100 

Cu  X 

86.204 

!  00 

Al  VI? 

84.928 

10 

Mg  VIII 

86.234 

100 

Al 

85.046 

1 

Al 

36.282 

50 

Mg  VIII 

85.064 

10 

Ni  X 

86.300 

60 

Mg 

85.091 

10 

Cu  X 

86.336 

140 

He  XII 

85.14 

Mg  VIII 

86.359 

100 

Mg  VI 

85.153 

10b 

Al 

86.360 

100 

Mg  VIII 

85.153 

10b 

Na  VIII 

86.381 

400 

Si  V 

85.175 

500 

Al 

86.393 

100 

A! 

85.189 

10 

Na  VIII 

86.417 

500 

Ne  VII 

85.19 

150 

Mg  VIII 

86  417 

200d 

Si  VII 

85.219 

100 

Cu  X 

86.422 

10 

Mg  VIII 

85.248 

200 

i 

AI 

86.427 

100 

Na  VII 

85.260 

300 

Mg  VIII 

86.440 

200d 

li  X 

85  262 

10 

Ni  X 

86  464 

5 

Si  vii 

K -.289 

500 

Nt  VII 

86.47 

Ne  VII 

85.29 

190 

Na  VIII 

86.479 

600 

Ti  XI 

85.290 

3 

Fe  XI 

86.513 

100 

Na  VII 

85.297 

300 

Na  VIII 

86.530 

100 

Mg  VII 

85  536 

10 

A! 

36.540 

10 

Mg  VII 

85  407 

700 

Na  VII 

86.596 

400 

Al  VI 

85.423 

100 

Na  VII 

86.652 

500 

Ne  VII 

85.43 

340 

Al  VII 

86.671 

10 

Na  VII 

85.458 

400 

i  Al  VI; 

86.689 

50 

Fe  XII 

85.477 

30 

Cu  X 

86.720 

10 

Al  VI 

85  515 

1000 

F  VII 

86.728 

10 

Ni  X 

85.523 

25 

Na  VII 

86.758 

300b 

Cr  XIII 

85.566 

300 

Na  VIII 

86.758 

300b 

AI  VI 

85.569 

200 

Mg  VII 

86  762 

100 

Mg  VI 

85.577 

200 

Fe  XI 

86.772 

200 

Si  V 

85.579 

300 

Cu  X 

86.776 

90 

Si  VII 

85.584 

500 

Cu  X 

86  792 

10 

Mg  VIII 

85.599 

300 

Mg  VI 

86.807 

200 

Si 

85.614 

20 

Ne  VII 

86.818 

190 

Mg  VI 

85.622 

300 

Mg  VIII 

86.847 

200 

AI  VI 

85.622 

300 

Ni  X 

86.865 

2 

Al  V 

85.662 

50 

Al  VII 

86.887 

750 

Fe  XI! 

85.669 

Na 

36.890 

10 

Si  VII 

85.698 

100 

Cu  X 

86.907 

90 

Al  VI 

85.724 

300 

Cu  X 

86.964 

1 

Mg  VI!' 

85.749 

400 

Al 

86.975 

10 

Ni  X 

85.753 

5 

Mg  VIII 

87.017 

100 

Al  v'1 

85.764 

400 

Cu  X 

87.018 

90 

Al  V 

85  804 

350 

Al  V 

87.020 

100 

Al  VI 

8.5.817 

350 

Fe  XI 

87.025 

120 

Na  Vl'II 

85  826 

200 

Al  Vi! 

87.060 

600 

Na  VIII 

85.861 

300 

Ni  X 

87.077 

1 

Al  VI 

85.865 

100b 

Mg  VII 

87.13! 

50ft! 

Na  VIII 

85.887 

300 

Cu  X 

87.1.35 

1 

Al  V 

85.922 

10b 

Na  V7 

87.141 

100b 

Na  VIII 

85.936 

100 

Na  VII 

87.141 

100b 

Al  VI? 

85.970 

10 

V  XI 

87.166 

600 

No  VIII 

85.99? 

300 

Mg  VII 

87.17.5 

400d 

Al  VI 

86.020 

150 

Al  VII 

87.176 

300 

Mg  VII 

86.032 

200d 

Na  VI 

87.2I 1 

700b 

Na  VIII 

86039 

500 

Na  VIII 

87  211 

700b 

Cr  XIV 

86  057 

Mn  IX 

87  24 

150 

O  VII 

86  07 

2'vi) 

Al  V 

87  279 

50d 

Al  VI 

86  070 

150 

Mn  XIII 

87.30 

Al  VI 

86  09  7 

150 

Ni  X 

87.317 

25 

746 


90  453 


87  334 


FINDING  LIST 


K  foment 

Wavelength 

Intensity 

Multiplct 

hlemen’ 

Wavelength 

Intensity 

Multiple  t 

A1  VI 

87.334 

400 

Na  VI 

88.583 

100 

V  XII 

87.36 

Co  IX 

88.63 

80 

Mn  XIII 

87.40 

AI  V 

88.636 

100b 

Mg  VI 

87.406 

10 

Ti 

88.642 

1 

Mn  XV 

87.47 

Mg  VII 

88.680 

600 

Na  VII 

87.471 

10 

Al  V 

88.688 

200b 

Cu  X 

87.516 

50 

AI  V! 

83:388 

100b 

Mn  IX 

87.52 

200 

Na  VII 

88.698 

200 

Na 

87  524 

200 

Mn  IX 

88.74 

200 

Al  VI 

87  544 

350 

Na  VII 

88.747 

300 

Al  VI 

87.592 

500 

Co  XIX 

88.81 

P 

Al  VI 

87  629 

100 

AI  V 

88.817 

'0 

Al  VI 

87  655 

650 

Mg  VI 

88.827 

200 

Mg 

87.660 

10 

Si  XII 

88.84 

Ni  X 

87.680 

15 

Na  VI! 

88.865 

400 

Cu  X 

87.703 

100 

Mn  IX 

88.89 

200 

Mg  VII 

*7.722 

*00 

Mg  XII 

88  91 

P 

Ti  XI 

87.725 

35 

Na  VII 

88  914 

200 

Mg  VII 

87.767 

400 

Al  V 

88  945 

1 

Ai  VI 

87.783 

250 

Mg  VI 

88  952 

200 

Mn  IX 

87  79 

100 

Ti 

88  961 

1 

Mn  XV 

8/. 80 

Co  X 

88.99 

90 

Ai  VI 

87.802 

250 

Ne  VII 

89.02 

130 

Ne  VII 

87.85 

200 

Mg  VI 

89.021 

10 

Al  VI 

87.866 

350 

Fe  XI 

89.104 

200 

V  Xi 

37.868 

800 

T: 

89  181 

1 

Al  VI 

87.887 

250 

Fe  XI 

89.185 

100 

Mg  VII 

87.889 

500 

Mg 

89.256 

100 

Al 

87.932 

100 

Mn  XIX 

89.3 

Cu  X 

87.932 

190 

Ne  VII 

89.368 

500 

Mn  IX 

87.94 

300 

Mn  IX 

89.39 

P 

n 

87.972 

6 

Mg  VII 

89.407 

200 

Cu  X 

87.983 

40 

Mg  VII 

89.448 

200 

Fe  XI 

87.995 

10 

Mg  VII 

89.476 

10 

Si  VI! 

88.008 

150 

Mg 

89.556 

10 

Mg  VIII 

88.016 

200 

Fe  X 

89.5/7 

10 

Cu  X 

88.020 

60 

Mg.  VI 

89.649 

10 

Fe  XI 

88  029 

10 

Pc  XI 

89.703 

10 

Cu  X 

88.032 

120 

Sc  X 

89.736 

40<i 

Al  VII 

88.033 

900 

Na  VIII 

89.759 

200 

Na  VI 

88.038 

100 

Mr  IX 

89.77 

200 

Ne  VIII 

88.092 

850 

Fc  XI 

89.771 

10 

A! 

88.108 

100 

Ti 

89.814 

3 

Na  VI 

88.143 

200d 

Na  VIII 

89.818 

300 

Fe  XI 

88.167 

10 

Ti  XII 

89.844 

bO 

Al  VI 

88.170 

1000 

Mn  IX 

89.89 

200 

Na  VI 

88.223 

100 

Na  VIII 

89.948 

400 

Mn  IX 

88.23 

250 

Cr  XIII 

89  99 

Al 

88.241 

10 

Mn  LX 

89  99 

400 

Na  VI 

88.246 

200 

Fe  XIX 

90.0 

Na  VI 

88.270 

3U0d 

Cr  XIII 

90.07 

Al  VI 

88.273 

750 

|  Mn  IX 

90.08 

450 

Ti 

88.284 

1 

!  Mg 

90.165 

10 

Be  III 

88.314 

330 

Cr  Xiil 

90.17 

Al  VI 

88.325 

100 

Fc  XI 

90.170 

10 

Na  Vi 

88  340 

lOOd 

Na  VII 

90.17.3 

100 

Ai  VI 

88.376 

750 

Al  VI 

90.700 

1000 

Na  VI 

88.387 

10 

Fe  XI 

90.205 

100 

Mn  IX 

88.40 

300 

Na  VII 

90.252 

400b 

A!  V 

88.425 

100 

Na  VIII 

90.252 

400b 

Co  IX 

88  44 

Na  XI 

90.31 

P 

Na  VI 

88.460 

100 

Mg  VII 

90.338 

100 

A!  V' 

88.469 

250 

Fc  XI 

90.345 

10 

N  VII 

88.51  P 

Mn  XII 

90.377 

Al  V 

88.539 

400b 

Si  V 

90.453 

200 

747 


90  463 


FINDING  LIST 


93.486 


Tit  mem 


Wavelength 


Intensity 


Multipart 


Elcn-cni 


M(: 

90.463 

10 

Na  VI 

90.468 

300 

Co  X 

90.47 

80 

Fe  XV 

90.503 

10 

Ti  XII 

90.512 

90 

Na  VIII 

90.536 

500 

Ti  XII 

90.547 

6 

AI  VII 

90.550 

300 

Mu  IX 

90.60 

AI  V 

9V.630 

250b 

AI  VII 

90.630 

250b 

AI  V 

90  646 

100 

P  VI 

90.647 

500 

Cl  XVII 

90.7  P 

AI  V 

90.701 

200 

Mn  XII 

90.701 

Mg  VII 

90.706 

490 

Na  VI 

90.746 

10 

AI  VII 

90.772 

200 

Cu  XXI 

90.81  P 

Mg  VII 

90.815 

300 

Na  VII 

90.830 

10 

Cr  XIII 

90.85 

Si  V 

90.852 

200 

AI  VI 

90.858 

600 

Cr  XII 

90.86 

Mg  VI 

90.897 

600b 

Mg  VII 

90.897 

600b 

T:  XI 

90.908 

1 

AI  V 

90.914 

200 

Ti  XI 

90.927 

3 

Ti  XI 

90  966 

3 

AI  V 

90.982 

50d 

Fe  XIV 

91  009 

20 

Mg 

91.013 

10 

Wivclentth 


Intensity 


Multiple: 


O  VI/ 
Mn  IX 
A1 

Na  VII 
A1  " 

Mg 

Na  VI 
Fe  XIV 
Mg  VII 
AI  VI 

Si  VI 
Mg  IX 
Fe  XI 
Na  VI 
Mg  VII 

P  VI 
Fe  XI 
Na  VI 
AI  VIII 

Ni  X 

Ne  VII 
M3  VII 
Fe  XI 
Mn  XI 
Fe  XI 

Na  VI 
Cr  XIII 
AI  V 
Ni  X 
Cr  XIII 


91.02 
91.02 
91.023 
9!  064 
91.078 

91.129 

91.268 

91.273 

91.302 

91.332 

91  369 
91.385 
91.394 
91.414 
91.460 

91.471 

91.472 
91.475 
91.487 
91.527 

91.564 
91.573 
91  63 
91.646 
91.733 

91.737 
91  749 
91.750 
91.790 
91 .792 


250 

400 

500 

200 

10 

!0d 

100 

lOd 

500 

200 

lOd 

lOd 

lOd 

500 

10 

50 

40 

260 
i  00 


10 

200 

50 

60 

300 


i  Si  VI 

91.798 

200 

Ti  X 

91.806 

0 

Na  VI 

91.836 

10 

Ti  X 

91.855 

o 

Cr  XIII 

91.855 

460b 

Na  VII 

92.003 

500 

Cr  XIII 

92.01 

AI  V 

92.039 

10 

Mg  VIII 

92.12? 

lOOd 

Cr  XIII 

92.16 

Mn  XI 

92.240 

Mg  VII 

92.256 

300 

Ti 

92.272 

1 

Mg  VIII 

92.324 

10 

Mg  V 

92.409 

lOd 

Mg  V 

92.428 

lOd 

Mg  VII 

92.503 

10 

Mg  V 

92.534 

10 

Cr  XIII 

92.54 

Ti 

92.581 

1 

Mg  V 

92.588 

10 

Na  VI 

92.608 

lOd 

Cr  XIII 

92.61 

AI  VI 

92.626 

750 

AI  VI 

92  636 

200 

Mn  XI 

92.640 

Mg  V 

92. Ml 

10 

Mg 

92.685 

10 

Na  VII 

92.774 

200 

Na  VII 

92.809 

100 

Fe  XI 

92.81 

Na  VII 

92.843 

IOC 

Ne  VII 

92.850 

90 

Fe  X! 

92.87 

AI  VI 

92  875 

500 

Na  VII 

92.883 

IOO 

Mg  VII 

92.898 

200 

Na  VII 

92.930 

200 

Mg  VII 

92.934 

200 

Si 

92.957 

50d 

Mg  VI 

92.964 

100b 

Mg  VII 

92  964 

100b 

AI  VI 

92.970 

250 

Na  VII 

92.976 

400 

Fe  XI 

93.02 

V  XIII 

93.025 

O  V) 

93.03 

100 

C:.  X 

93.069 

25 

Na 

93.070 

10 

Mg  V 

93.109 

100b 

Mg  VI 

93.109 

100b 

Na  VIII 

93.120 

100 

Na  VIII 

93.197 

10 

Na  Vlil 

93.242 

200 

AI  VII 

93.269 

10 

AI  VII 

S3 .295 

120 

Na  VIII 

93.5.0 

10 

Na  VI! 

93.393 

400 

Sc  IX 

93.393 

100 

Ti  XI 

93.395 

6 

Cr  XIII 

93.42 

Fe  XI 

93.433 

Na  VII 

93.434 

400 

Fe  VIII 

93.46 

100 

Na  VII 

93.486 

500 

748 


9 3  491 


FINDING  LIST 


96. 198 


Element 

Wsvelettfib 

intensity 

MollipJel 

j  Element 

Wavelength 

Intensity 

irfultiplet 

Mg  Vi 

93  493 

300 

i 

r  '  ■"  ■  ■ 

!  Na  VI 

95.182 

100 

Ca  X 

93  502 

50 

Mg  VII 

95.233 

100 

A!  VII 

93  516 

100 

Mg  VII 

95.259 

200 

Na  VII 

95.528 

100 

Na  VI 

95  263 

100 

A!  VII 

93.542 

t 

Ti 

95.293 

3 

Ti  XI 

93.589 

20 

Mn  XI 

95.299 

He  VIII 

93.61 

200 

Na  VI 

95.319 

10 

li  XI 

93.626 

10 

Fe  X 

95.338 

100 

Mg  VIII 

93  650 

2000 

Fc  X 

95  374 

300 

AI  V 

93.654 

20 

Mg  VI 

95.385 

400b 

Na  VIII 

93.670 

400 

Mg  VII 

95.385 

mb 

Mg 

93.720 

lOOd 

Mn  XI 

95.390 

AI  V 

93.755 

350 

AI 

95.405 

10 

Ft  XX 

93.8 

I 

Mg  VI 

95.421 

400b 

0  VI 

93.84 

1>C 

Mg  VII 

95.421 

400b 

AI  V 

93.855 

203 

AI  VI 

95.436 

100 

AI  V 

93  880 

70 

Mg  Vi 

95  483 

500b 

Sc  IX 

93  289 

!00d 

Mg  MI 

95.483 

500b 

Na  V'll 

93  898 

200 

Si  XIV 

95  5  P 

Ti 

93  9C9 

10 

Na  VIII 

95.55! 

200 

Mg  VIII 

91.911 

10 

Mg  V 

95.556 

100b 

Fe  XVIII 

93  94 

400 

Mg  VII 

95  556 

100b 

AI  V 

93.955 

300 

Mg  V 

95.592 

10 

Mg  VIII 

93.972 

10 

AI 

95.624 

100 

AI  V 

93  981 

100 

Mg  VI 

95.637 

300b 

V  XIII 

93  994 

Mg  VII 

95.637 

300b 

Fc  X 

94.012 

400 

Ti 

95.640 

3 

Na  VII 

94  020 

10 

Mg  VI 

95.675 

300 

Mg  VII 

94  043 

400b 

F  VII 

95.697 

10 

Mg  VIII 

94.043 

400b 

AI 

95.720 

200 

Ti  XI 

94.053 

35 

Ne  VII 

95  75 

700 

Ti  XI 

94.085 

3 

Cr  XVIII 

95.76 

AI  V 

94.089 

70 

F  VII 

95.775 

100 

AI  V 

94.117 

120 

Na 

95.7% 

10 

AI  V 

94.160 

100 

Mg  V 

95  803 

20C 

Mg  VII 

94.174 

300 

Mg  VI 

95.803 

200 

AI  V 

94.187 

100 

AI  V 

95.835 

100 

Na  VI 

94.208 

IfiO 

Ne  VII 

95.84 

25C 

Mg  VII 

94.276 

200b 

Co  IX 

95.852 

2 

Mg  VIM 

94.276 

200b 

AI 

95.859 

10 

Na  VII 

94.288 

600 

Mg  V 

95.909 

iCKM 

Ne  VII 

94.29 

400 

Ti 

95.929 

3 

AI  V 

94  321 

10 

Na  VI 

95  933 

300 

Mn  XI 

94.327 

Mg  V 

95  965 

100 

Nc  VM 

94.36 

500 

AI  VII 

95. 965 

200d 

AI  V 

94.394 

10 

Ti 

%  017 

3 

Ne  VII 

94  40 

400 

Na 

96  018 

100 

Na  VII 

'  468 

700 

Mg  V 

96.019 

200b 

Ti 

V  >70 

3 

Mg  VII 

96  019 

200b 

Mg 

94.721 

100 

Si  VI 

96.020 

>00 

Mg  V 

94.793 

10 

AI  VI? 

96.071 

10 

Na  VI 

94.827 

lOd 

Co  IX 

90  076 

40 

Sc  XI 

94.888 

'.TO 

Mg  V 

96.085 

100b 

Nc  VII 

94.890 

300 

Mg  VI 

96.C85 

100b 

AI 

94.970 

150 

Cr  XII 

96. li 

Ni  XX 

9-<.97  P 

o  vii 

96.12 

300 

Ne  VII 

94.986 

30ft 

Fc  X 

96.122 

400 

0  VI 

95.02 

200 

Na  VI 

96.124 

10 

Sc  X 

95.02 

40 

P  XV 

%.I3  P 

Mg  VII 

95,077 

400 

AI  V 

96.1 50 

50 

Sc  X 

95.05 

40 

Mg  V 

96.159 

10b 

Me  VII 

95.089 

10 

Mg  VI 

96.159 

100 

Sc  X 

95.09 

40 

Ti 

96.170 

1 

Sr  X) 

95  ;r 

>00 

Na  VI 

96.196 

100 

Mg  VII 

95.139 

100 

A!  VII 

%.  198 

50 

749 


96.22 


Element 

Mo  XVIII 
Mg  VI 
Ti 

Mg  VI 
Mg  Vi 

Co  IX 
Na  VI 
Al  VII 
Mn  VIII 
Cr  XII 

Mg  VI 
Si  V 
Al  VI 
Mg  VI 
Na  VI 

Si  VI 
Cr  XII 
Co  IX 
Na 

Mg  VI 

Al  VI 
Mg  VI 
Ti 

0  VI 
Fe  X 

Mg  VI 
Na  VII 
Mg  VI 
Cr  XIII 
Na  VII 

Mg  VI 
Na  VII 
Mg  VI 
A! 

Mg  VI 

He  X 
Ti 

Si  V 

Cr  XIII 
Mg  VI 

Mg  VI 
Co  IX 
Mg  V 
N  VI 
Mn  VIII 

Mg  V 
Mg  VIII 
St  VII 
Mg  VIII 
Mg  V 

Co  IX 
Fe  X 
Mg  V 
Mg  VIII 
Na  VI 

V  XII 
Mg  V 
Mg  VIII 
Sc  XI 
Na  VII 

Sc  XI 
Fe  X 
Co  IX 
Na  VIJ 

V  XI? 


finding  list 


Wavelength 

Intercity 

96  22 

96.240 

100 

96.246 

I 

96.256 

200 

96.303 

200 

96.305 

5 

96.307 

too 

96.319 

10 

96  33 

60 

Multiple) 


~1 


95.35 

96  388 
96  439 
96.442 
96.467 
96  475 

96.488 
96  50 
>6.541 
96  572 
96.670 

96.673 
96.704 
96  731 
96.78 
96  788 

96.797 
96.845 
96.857 
%  86 
96  872 

96.903 

96.922 

96.939 

96.939 

96  973 

97.122 

97.142 

97.143 
97.25 
97.251 

97  2 "’8 
97.355 
97.391 
97.4  p 
97.41 

97.439 
97  465 
97.502 
97.525 
97.563 

97.587 

97.591 

97.606 

97.606 

97.636 

97.642 
97.686 
97.686 
97.777 
97  790 

97.830 

97.838 

97.8.54 

97.907 

97.938 


100 

750 

10 

10 

300 

500 

10 

10 

200 

500 

200 

3 

250 

200 

100 

100 

100 

200 

SO 

300 

400 

10 

400 

300 

1 

500 

500 

500 

5 

100 

70 

200 

200 

730 

10 

100 

15 

10 

200b 

200b 

10 

50 
100b 
1 00b 
300 
100 

400 

10 

15 

200 

200 


Element 

Na  VII 
Mn  XI 
Mg  VII 
Mn  XI 
Na  VII 

Na  VIII 
Ne  VIII 
Fe  XIII 

Sc 

Na  VII 

Sc 

Si  V 
Mg  V 
Ne  VIII 
Mg  V 

N  VI 
Na  VI 
Sc 

Fe  VIII 
Na  VII 


n  Fe  XIII 
•'  Na  VII 
ii  Mg  V 
Mg  V 
Mn  XI 

Mg  V| 
Fe  XIII 
Mn  XI 
Fe  VII! 
V  XII 

Mg  V 
A!  VI? 

F  VIII 
F  VIII 
Mg  V 

Fe  XIII 

Mg  V 

Sc 

Sc 

Mg  v 

Mg  VI 
Mg  VII 
Na  VI 
Mn  XI 
Mg  V 

Mg  VI 

Co  IX 
F  VI 
Kr  X 
Mg  V 

Si  VI 
Mn  XIX 
F  VI 
N  VI, 

Mg  V? 

Al  V 
F  VI 
Mg  V 
Mg  VI 
Co  IX 

Al  V 
Co  XIX 
Mg  VI 
Mn  X? 

Ti 


99.377 


Wave  length 

Intensity  Multiple! 

98.016 

100 

98.023 

98.032 

300 

98.064 

98  080 

300b 

98.080 

300b 

98.115 

850 

98.128 

25 

98.180 

200 

98.188 

300 

98.192 

109 

98.209 

100 

98.235 

!00 

98.260 

870 

98  27! 

290 

98.3  l> 

98  3 

20 

98.323 

300 

98.37 

200 

98.378 

300 

98.387 

98.394 

300 

98.406 

100 

98  444 

100 

98.477 

98  508 

300 

98.523 

IS 

98.538 

98.54 

300 

98  630 

300 

98.636 

200 

98.684 

10 

98.707 

10 

98.799 

10 

98.805 

200 

98.826 

98.872 

100 

98.889 

300d 

98.911 

100 

98.983 

400b 

98.983 

98.983 

400b 

99.004 

10 

99  02 

99.025 

200b 

99.02.5 

200b 

99.042 

40 

99.044 

10 

99.06 

99.067 

200 

99.095 

500 

99.1 

99.105 

15 

99.13  P 

99.149 

10 

95200 

50 

9  203 

10 

59.20.5 

l 

99.279 

400 

99.284 

1 

*>.290 

500 

99.30  P 

99  333 

4(X) 

99.356 

99.377 

6 

750 


99  421 


FINDING  LIST 


102.283 


Element 

Wavelength 

tale  mity  Multiple! 

hie  men 

Wavelength 

Intensity 

Multiple! 

Na  Vll 

99.421 

400 

Ai  VI 

100.919 

200 

A1  V 

99.427 

200 

Sc 

100.924 

100 

Si  VI 

99.460 

750 

Na  V 

100.945 

10 

N  VI 

99.5  P 

Mg  V 

100.949 

10 

Na  VI 

99.500 

10 

Ca  IX 

100.958 

80 

V  XIII 

99.523 

Si  VI 

100  963 

50 

Mg  V 

99  535 

100 

AI  VI 

101.027 

150 

A1  V 

99.544 

IOC 

Cr  XIV 

101  05 

Na  VII 

99.556 

400 

Ca  XX 

101.1  P 

Kr  X 

99  57 

Co  IX 

101.107 

2 

Si  VI 

99.598 

500 

Ti 

101.111 

3 

Mg  V 

99.610 

200 

Si  VI 

101.160 

10 

A1  V 

99  616 

350 

Kr  X 

101  20 

Na  VI 

99.617 

100 

Na  VII 

101.201 

iO 

V  XIII 

99.625 

Mg 

101.322 

100 

0  VI 

99.68 

250 

1  Na  VI 

101.348 

10 

Na  VI 

99,b80 

100b 

Ti  X 

101.353 

35 

Na  VII 

99.680 

100b 

Cr  XII 

101.39 

Kr  X 

99.69 

Kr  X 

101.39 

Mg  VI 

99.713 

300 

Mg 

101.398 

10 

Mg  VI 

99.738 

300 

Co  IX 

101.410 

2 

A1  V 

99.769 

20 

Cr  XIV 

101.42 

Mg  V 

99.788 

100 

Fe  X 

101.435 

Kr  X 

99.86 

N  VI 

10146  V 

Co  IX 

99.921 

90 

Cr  XII 

iOl  46 

Si  VI 

99.966 

500 

Fe  XIX 

101.5 

Mn  XVII 

100.00 

Mg  VI 

101.508 

200d 

Kr  X 

100.11 

Mg  VI 

101.556 

300 

Mn  X 

100.173 

100 

0  VI 

101.57 

100 

Mg 

100  1% 

100 

Ni  IX 

101.657 

80 

Ti 

100  208 

6 

Mg  V 

101 .671 

300 

Co  IX 

100.210 

15 

Be  III 

101.7  P 

Be  III 

100.2552 

1000 

Ni  IX 

101  701 

80 

Kr  X 

100.30 

Fe  X 

101  733 

Na  VII 

100.337 

lOO 

Mg  V 

101.782 

300 

Ti 

100.359 

3 

Na  VII 

101.785 

300 

Mg  VII 

100.374 

100 

Mn  X 

101.808 

50 

Ne  X 

10  .41  P 

Na  VII 

101.816 

300 

Mg  VII 

100  421 

100 

1  Mg  V 

101.845 

10') 

Na  VI 

:  00.469 

200 

<e  X 

101.846 

Na  VI 

100  519 

300 

Ni  IX 

101.846 

100 

Mg  VIII 

100.519 

10 

Mn  X 

101.854 

50 

Mg 

100.545 

200 

Cr  XVII 

101.91 

Mn  X 

100.585 

200 

Sc 

101.918 

200 

Na  VI 

100.590 

100 

Ni  IX 

101.932 

20 

Fe  X 

100.590 

400 

Mg  VII 

101  °56 

200 

Ti  X! 

100.591 

6 

Ca  X 

101.977 

50 

Mg  VIII 

100.5y7 

200 

Sc  X 

101  978 

600 

AS  VI 

1 '.3.61 6 

600 

Mn  X 

102 .030 

50 

Co  IX 

100.636 

-> 

|  Na  VIII 

102.043 

10 

Ti 

100.638 

3 

Sc  IX 

102  047 

50 

At  VI 

100.639 

100 

Mg  VII 

102.053 

10 

Si  VI 

100. M0 

500d 

Ca  VIII 

102.067 

10 

Ca  IX 

100  645 

40 

Mg  V 

102.079 

7.00 

Sc 

100.676 

Fe  X 

102.095 

Mg  VI 

100.702 

503 

Ti  X 

102.106 

20 

Na  VII 

100.718 

300 

Mg  VII 

102.138 

100 

Sc  X 

100.739 

100 

Kr  X 

102.16 

Sc 

100  7gl 

100 

Mg  VI 

lO"1  189 

500 

Mn  X 

100.787 

100 

Fc  X 

102  192 

Ti 

100.835 

20 

Na  VII 

102.226 

100 

Co  IX 

100.856 

1 

Mg  VI 

102  239 

500 

Na  V 

JQT 

10 

Kr  X 

102.24 

Ai  VI 

!•  *0.894 

200 

Sc 

102.251 

300 

Mg  VI 

100  904 

400 

Ni  IX 

102.283 

10 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  A1  Si  P  S  Cl  Ai  K.  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  N;  Cii  7n  Ga  Cie  As  Se  Hr  Kr 

751 


FINDING  LIST 


105. IJ9 


102  30 


Element _ Wavelength  intensity 


O  VI 

102.30 

150 

Kr  X 

102.30 

Ni  IX 

102  A40 

60 

Fe  X 

102.34* 

Ni  IX 

102.364 

! 

Na  VII 

102  390 

100 

S  XVI 

102.4  P 

0  VIII 

102.43  P 

Na  VI! 

102  448 

10 

Mg  VII 

102.471 

300 

Ni  IX 

102  4*0 

60 

Ca  VIII 

102.482 

50 

I 

Ni  IX 

10?  539 

Ti 

102.576 

6 

N  VI 

102.6  P 

Ni  IX 

102,602 

100 

St  IX 

102.653 

100 

1 

Ni  IX 

102. 710 

Kr  X 

102.72 

Fe  X 

102.829 

Sc 

102.835 

230 

V  XVII 

102  84 

Si  VI 

102.846 

50 

I.i  III 

102.856  P 

Kr  X 

102.86 

Sc 

102  868 

100 

Mg  VII 

102  906 

300 

Ne  VIII 

102.911 

790 

Sc 

102.975 

100 

Na  VI 

103.002 

10 

AI  VI 

103.062 

10 

Na  VI 

103.078 

100 

Ne  VIII 

103.085 

830 

Ne  VII 

103.09 

Si  VI 

103.163 

100 

Fe  X 

103.164 

Na  VI 

103.210 

200 

0  VI 

103.26 

200 

Mn  X 

103.269 

300 

Kr  X 

103.27 

Ft  X 

103.319 

Mg  V 

103  333 

10  -A 

Na  VII 

103.354 

100 

Li  ni 

103.359  P 

Nr  VII 

103.40!) 

10 

N  IX 

103.428 

40 

Na  V 

103.482 

10 

Vn  X 

103.521 

200 

F;  IX 

103.566 

SO 

8  VI 

103.6  I> 

Kr  ? 

103.60 

Ni  IX 

103.620 

80 

Fe  X 

103.724 

Mg  VII 

103.743 

10 

Na  Vi! 

103.779 

300 

A! 

103.805 

500 

Na  VII 

103.842 

200 

Mg  Vil 

103.8.49 

10 

Mi  IX 

103.871 

60 

Al  V 

103. 881 

700 

Na  VII 

1 03 .891 

400d 

Mg  V 

103  904 

400 

I 

Ni  IX 

1C3.926 

Al  VI 

'03  940 

300 

Mg  V 

103.947 

300 

Muitiplci 

j(  Element 

Wavelength 

Intensity 

Fe  XVIII 

103.95 

200 

N,  IX 

103.981 

100 

1  Al  V 

1C3.99C 

200 

Ni  IX 

103  993 

100 

Na  VII 

104  000 

200 

1  Ti 

104  015 

6 

Na  VII 

104.036 

220 

l|  Al  VI 

104.047 

!000 

Al  V 

104.073 

500 

j  Mg  V 

104  100 

200 

Al  V 

104.121 

600 

Cr  VIi 

104.13 

40 

Mg  V 

104  140 

200 

Li  III 

104.142  P 

,  Sc  XI 

104  142 

40 

Al  V 

104  180 

700 

Mg  V 

104  182 

100 

Mg  V 

104  214 

100 

Sc  XI 

104  219 

40 

AI 

104.227 

10 

Fe  X 

104.248 

Mn  X 

104.310 

*■  ,'l 

Na 

104  314 

lu 

Mg 

104.342 

30P 

Al  VI 

104  344 

800 

Ti 

104  348 

6 

Al  V 

104  363 

500 

Mg  V 

104  432 

200 

Sc  XI 

104  4‘  , 

500 

Na 

104.440 

10 

Al  V 

104.447 

500 

V  XII 

104  45 

Al  V' 

104.466 

400 

Ti 

10-1. 466 

1 

Al  V 

104  495 

400 

Be  III 

104.5 

Ti  X 

104.516 

0 

Mg  VI 

'04.519 

300 

Ti  X 

04.568 

0 

N  VI 

>04.58  P 

V  XII 

"i1. 58 

Sc 

1  <4.592 

300 

Mg  VI 

1  '34. 597 

500 

Mn  X 

194.608 

100 

Fe  X 

104.638 

Sc 

104  658 

100 

Ti 

104.659 

3 

V  XII 

194.66 

O  VI 

104.67 

250 

V  XI 

104.74 

Mn  X 

104  806 

50 

O  VI 

104.811 

350 

Br  LX 

194.85 

Ti 

104.861 

3 

Na  Vii 

104.871 

200 

Cr  XVIII 

104  94 

Na  VII 

104.955 

300 

A! 

104  960 

10 

N  VI 

105.0  P 

Mg 

105.066 

500 

V  XI 

105.98 

Na  VII 

105.111 

300 

Sc  XI 

105.140 

600 

Cr  VII 

105.14 

!60 

Mg  VII 

105.159 

100 

Multiple! 


752 


105  170 


FINDING  LIST 


109  107 


Fitment 

Wavelength 

Intentil)  Multiple! 

Sc  XI 

,  -5  170 

200 

Na  Vil 

105  205 

200 

Ft  IX 

105.208 

60 

Mn  IX 

105.256 

50 

V  XI 

105.34 

Na  VII 

105.354 

400 

Mg  VI 

105.410 

200 

Li  II! 

105.468  p 

V  XII 

105  49 

Mg  VI 

105  502 

300 

Sc 

105.578 

300 

Mg  VI 

105  778 

100 

Na  XI 

105  82  P 

Mg  V! 

105  830 

100 

V  XI 

106.00 

Ne  /II 

106.040 

30C 

Na  VI 

106  040 

300 

Na  VI 

106  077 

300 

Ne  VII 

106  086 

800 

Na  VI 

106.125 

400 

Ne  VII 

106.192 

800 

Na  V 

106.278 

100 

Fe  XIX 

106  3 

Na  V 

106.302 

100 

Na 

106.345 

200 

Na  V 

106.399 

100 

V  XI 

106.42 

Mg 

106  453 

200 

AI 

106  471 

10 

Na  V 

106  490 

100 

Mg  VII 

106.524 

200d 

Sc  X 

106.557 

100 

Na  VI 

106.580 

10 

Cr  XVI 

106.60 

Sc 

106  655 

lOOd 

Na 

106.703 

lOd 

Mg  VII 

106  707 

100 

V  XII 

106.781 

200 

0  VI 

106.79 

300 

Mg  VII 

106.809 

10 

V  XII 

106.820 

<0 

V  XII 

106.885 

4-)!' 

Na  VI 

107.014 

20 

Na  VI 

107.061 

300b 

Na  VII 

107.061 

3001) 

Na  VI 

107  09.3 

300b 

Na  VI! 

107.093 

300b 

Nc  VII 

107  099 

200 

N  VI 

107.15  P 

Na  VI 

107.158 

100b 

Na  VIII 

107.158 

100b 

Na  VI 

107  227 

300 

V  XII 

107.25 

Sc 

107.273 

100 

Na  VI 

107.288 

400 

Mn  X 

107.34 

Mn  X 

107.36 

Fe  XIII 

107  384 

Mn  X 

107.39 

Mn  X 

107.472 

Na  VI 

107.535 

300 

Na  VI 

107.553 

300 

V  XI 

107.57 

Na  VI 

•07.608 

400 

At  Ti 

107.620 

700 

Element  Wavelength  Inlenuly 


Mg  V 

107.661 

200 

Na  VI 

107.683 

500 

Al  V 

107  711 

300 

Na  VI 

107  742 

200 

Ti 

107.801 

3 

Mg  VI 

107.820 

400 

V  XII 

107.83 

Fe  VIII 

107.872 

400 

Sc 

107.929 

200 

Na  V 

107  934 

200b 

Na  VI 

107.934 

200b 

Al  V 

107  945 

1000 

I.i  III 

107  999  P 

10 

Al  V 

108  0C4 

250 

Mg  V] 

108  015 

300 

Na  V 

108.017 

200 

Sc 

1 08  026 

lOOd 

Al  V 

108.057 

600 

Na  VII 

108.079 

10 

Fe  VIII 

108  08 1 

400 

Ti  XII 

108.086 

10 

Al  V 

108.112 

600 

Mg  VI 

108  114 

200 

Mg  VI 

108  148 

100 

V  XVI 

108.15 

Na  VII 

108.159 

10 

Na  VII 

108  193 

200 

Sc 

108.296 

100 

V  VII 

108.3 

Al  V 

108  315 

200 

Mg  VI 

108  338 

100 

Na  VII 

108.373 

iOO 

Al  V 

108.385 

500 

On  IX 

108.39 

90 

Fe  XIX 

108  4 

Al  V 

108  404 

250 

Fe  XII 

108.440 

Mg  VI 

108.441 

10 

Al  V 

108.446 

150 

AI  V 

108  462 

500 

Ti 

108.493 

3 

AI  V 

108  526 

20 

Al  IV 

108.535 

50 

Na  V! 

108.555 

400 

Fe  XII 

108.605 

Al  V 

108.616 

50 

Co  IX 

108.66 

100 

Na  VI 

108.678 

;o 

Mn  XVIII 

108.70 

Al  V 

108.707 

300 

Na  VII 

108.733 

20<7 

Na  VII 

108.829 

100 

/.I  V 

108.851 

50 

Fe  XII 

108.862 

Ti 

108.886 

3 

Al  IV 

108.9C7 

50d 

V  XII 

108.93 

Mn  X 

108.93 

Mn  X 

108.97 

F  VI 

108.975 

100 

Fe  XII 

109  015 

A!  V 

109.021 

150 

F  VI 

109.040 

150 

Sc  X 

109.072 

100 

Ti  XII 

109.107 

35 

Multiple! 


753 


109  153 

FINDING 

LIST 

112  178 

Hie  rot  ol 

Wavelength 

Intensity 

MalUpict 

. 

Fkrocnt 

Wavckoflh 

Intensity 

Multiple! 

Ti 

109.153 

i 

A1  XIII 

1108  P 

Mg  \ 

109  174 

10 

Mg  V 

110.809 

St  X 

109.2U2 

40 

Na  V 

110.817 

200b 

Cu 

109.215 

120 

Na  VII 

110.817 

200 

Sc  X 

199  227 

100 

Mg  V 

110.859 

400 

Ne  X 

109  28  P 

Ha  V 

110.878 

A1  VI 

109  284 

350 

Sc 

110.920 

Sc  X 

109  285 

300 

Na  V 

110  92l 

Sc  X 

109  307 

1C 

Mg  V 

110.939 

Mn  XVI! 

109.35 

Si  XIII 

110  957 

Na  VII 

109.362 

190 

Ca  X 

110.962 

75 

Mg 

109.420 

100 

Mg  V 

111.031 

Ti 

109.509 

3 

Mg  V 

111  091 

Ie  XII 

109  509 

Ne  VII 

111.152 

220 

At  VI 

109  514 

1000 

Mg  VI 

111  160 

300 

Na  VII 

109  519 

200 

Al  IV 

111.196 

Br  IX 

109  59 

Ca  X 

111.197 

Ti 

109.593 

3 

Mg  V 

111.199 

Sc 

109.609 

200 

Mg  VI 

111.199 

Fe  XII 

109.712 

i 

Ne  VI 

1  •  *  .2 

Na  VI 

109  763 

;o 

Na  VII 

111.211 

300 

Sc  X 

109.765 

490 

Mg  V 

111.247 

Mn  IX 

109.783 

'JO 

Mn  IX 

1 1 1 .262 

Sc  X 

109  805 

200 

V  XVII 

111.27 

Mg  V 

109  812 

200 

Ti 

111  345 

20 

Ne  VII 

109.820 

‘20 

1 

Na  VII 

111.390 

A1  VI 

109.843 

600 

Sc 

1 1 1 .402 

Na  VI 

109  896 

<00 

Mg  V 

'11.419 

200 

Sc 

109.897 

300 

Mg  V 

111  5.7 

Fe  XIX 

109  9 

Mg  V 

Ill. 4  ' 

200 

Ti 

109.904 

6 

Mn  IX 

111.5.C 

Ti 

109.963 

1 

Na  V 

111.512 

Ai  VI 

109.974 

200 

Na  V 

111.552 

Ne  VII 

109.995 

470 

Mg  VI 

1 1 1 .552 

600 

T. 

110.019 

1 

Al  IV 

111.589 

150 

Mg  V 

110  029 

100 

Ti  XI 

1 i'.664 

6 

Ti  XV 

110.072 

1 

Sc 

111.711 

Na  VI 

110  085 

200 

Fe  IX 

111.713 

Mg  V 

110.121 

10S 

Na  VI 

111.725 

Mg  VII 

110.121 

10b 

Mg  VI 

111.746 

400 

0  VI 

110.148 

120 

Sc 

l'l  757 

C  VI 

110.22  P 

Al  IV 

li..781 

o  vi 

110  220 

250 

Fe  IX 

1 1 1 .791 

N  Vi 

110.23 

8 

Na  VI 

111.793 

Fe  XXI 

110.28  ? 

Ne  VII 

111.807 

Ti 

110  .83 

10 

Mg  VI 

111.864 

Sc 

110,306 

100 

Na  V 

111.879 

Si  XIV 

110.37  P 

Mn  VII 

111.889 

Na 

110.474 

10 

Mn  XVIII 

1)1.93  ? 

.Sc 

110.498 

300 

Sc  XIV 

1 1 1 .937 

4  OP 

Ne  VI 

110.5 

20 

Ti 

1 1 1 .942 

3 

Fe  XX 

110,5 

Mp  VII 

1 1 1 .984 

lOd 

Ti  XV! 

110,56 

K  XIX 

112.0  P 

Ne  VII 

110.562 

400 

Ti 

112.002 

1 

Na 

110  <77 

100 

Na  V 

112.009 

N  vi 

110., a  P 

Na  VI 

112  009 

Fe  XII 

110.591 

Fe  IX 

112  01 

Ne  VII 

110.630 

600 

Mn  VII 

112.060 

Na  VII 

110.647 

200 

Na  V 

112  077 

Br  IX 

110  66 

Fe.  IX 

112.096 

0  VI 

110.69 

150 

K  IX 

112.113 

Sc  IX 

110.718 

100d 

Ti 

112.116 

1 

Fc  XII 

110  732 

Mg  VII 

112.135 

10 

Na  VI 

110. 750 

200 

Ti 

112.153 

1 

Na  VII 

110,778 

300 

Ti 

112.176 

3 

754 


112  186 


KStiftCfit 


FINDING  LIST 


Watclcofth 


Na  V 

Sc 

Fe  VIII 
Fe  XX 
Mg  VII 

Sc  XV 
V  XI 
Na  V 
Fe  IX 
Mb  IX 

Sc 

Na  VI 
Fe  VIII 
Fe  Vill 
Na 


II?  186 
1 12.210 
112.25 
1 12.25 
112  269 

112  317 
>12.34 
112  347 
112  37 
112415 

112  434 
112  448 
112.47 
112  49 
112.526 


Intensity 

10 
300 
250 


100 

10 

10 

500 

190 

300d 

350 

350 

1C 


Mnfcjpict 


Cu 

1  12  532 

120 

Sc 

112  544 

300 

K  IX 

1  12  581 

100 

V  XI 

112.63 

Na 

112  641 

10 

Sc  X 

112.677 

200 

Fe  VIII 

112.70 

250 

V  XI 

112  76 

Sc  XV 

112.895 

40 

Ca  VIII 

112.906 

50 

Mg  IV7 

112  914 

10 

Fe  VII! 

1:2  93 

500 

F  VI! 

112  935 

400 

Na  VI 

112.950 

400 

F  VII 

112.976 

300 

Fe  XX 

112  99  ? 

Sc 

113.014 

300 

Na 

113.061 

100 

Mn  IX 

113.080 

200 

Na  VI 

113.125 

400 

A1 

113.140 

50 

Ti  XI 

115.151 

3 

Mg  VI 

113.189 

500 

Mg  V 

113.217 

200 

Mg  V 

113.279 

10 

Ti 

’13  289 

3 

Mn  XVIII 

1  3.3 

Al  VI 

113.314 

50 

Ti 

113.374 

1 

V  XII 

113.39 

Mg  V 

113  414 

200 

Al  V! 

113.437 

150 

Ca  VIII 

113.453 

100 

Fe  XX 

113.5 

Mg  V 

113.518 

100 

Na  V 

113.574 

10 

Al  VI 

113.623 

50d 

Mn  IX 

113.627 

300 

Ti 

113.643 

1 

Mg  V 

113.703 

400 

A!  VI 

113.756 

50 

Sc 

113.767 

1000 

V  XU 

i  13.78 

Fe  IX 

113.793 

60 

Mg  V 

113  823 

100 

F  VI 

II j  840 

100 

C  VI 

1  i  --.87  P 

V  XV 

113.87 

Ne  VI 

113  9 

10 

Li  III 

113.905  P 

30 

F  lenient 

Wavctci 

Mg  V 

1 13  934 

Sc  XV 

113  937 

'  Ti  XI 

113  940 

Na  V 

113  952 

Mg  V 

113  990 

Mn  IX 

114.023 

Fe  IX 

114  024 

M*  V 

114  029 

Fe  VIII 

114  05 

Ti 

114.053 

Mg  V 

114  059 

Fe  IX 

114  111 

Mg  V 

114  199 

Mn  VII 

114  216 

Cr  V|| 

114  22 

Mg  V 

114  226 

Ti  XI 

1 14.27? 

Mg  V 

114  285 

Fe  Vlll 

114  29 

Al  IV 

114  313 

Mg  V 

114.324 

Mn  VII 

114  393 

Mg  VI 

114  412 

Mn  IX 

114  472 

Mg  V 

114  498 

Fe  VIII 

114.56 

Ca  VIII? 

114.566 

Mg  VI 

114  624 

Na  VI 

1 14  666 

Na  V 

114.700 

Mg  VI 

1 14  725 

Al  IV 

114.737 

Na  V 

114.  38 

Mg  V 

114.785 

Kr  IX 

114.95 

Mn  XX 

114  98 

Mg  V 

115.013 

Ti  XI 

115  015 

Ti  XV 

IIS  92 

Mg  V 

1 15  993 

Ca  VIII? 

;  1 5 . ;  0? 

Cr  XVI 

11*  7 

Mn  XVIII 

115  3 

Ne  VII 

115  •3i 

Fe  IX 

115  53 

Na  VII 

115  61 

Ne  VII 

115.392 

Mg  V 

115  799 

Cr  VII 

1 1 5.-0 

Na  VII 

115.475 

Ne  VII 

115.522 

Mg  V 

115.517 

Na  VI 

115.729 

Kr  IX 

115  7- 

Na  VI 

115.780 

0  VI 

115.82; 

Ne  VII 

115.955 

Fe  IX 

115.996 

F  VI 

II6.C.M 

Ca  XX 

116.1  P 

Sc 

116.1  8 

Fe  VIII 

116.1,1 

Fe  IX 

116.193 

Ti  XVI 

116.21 

0  VI 

116  347 

Intensity 


116  347 
Mjlupiet 


300 

200 

6 

10 

300 

50 

40 

200 

150 

3 

400 

20 

300 

10 

60 

300 

10 

300 

300 

10 

300 

20 

IG 

50 

10 

300 

40 

10 

400 

lOOd 

10 

50 

100 

60Cd 

750 


6000 

20 

400b 

80 


600 

.30 

10 

600 

400 

70 

10 

700 

400 

200 

1009 

lOd 

350 

330 

30 

10 


300 

400 


120 


755 


lift  419 


FINDING  LIST 


120  594 


Hemefit _  Wavelength  Intensity 


0  VI 

116.419 

250 

I-e  IX 

1 16  42 

40 

Fe  VIII 

116.41 

50 

A1  IV 

116  464 

250 

Ti  XII 

116.491 

60 

P  XV 

116  5  P 

Fe  XIX 

116  5 

Cr  XVII 

116  53 

Tt  XII 

116  597 

90 

Ne  VII 

116  697 

770 

Sc 

116  770 

200 

Fe  IX 

116  803 

50 

N  VI 

116  81 

Tt 

116  910 

6 

Al  IV 

116  921 

150 

Mg  VI 

116  968 

SOQ 

Fe  VIII 

117  18 

500 

V  VII 

117  2 

150 

Mn  XVIII 

117  2 

Mg  VI 

117  226 

300 

V  XVII 

117  23 

Sc 

117  373 

100 

0  VI 

117  40 

300 

Al  IV 

117  410 

10 

Cr  IX 

117.455 

200 

Na  VI 

117.491 

400 

Mr.  vi 

117.527 

100 

Mu  XIX 

117.6 

Na.  VI 

117  609 

300 

Fc  VIII 

117  65 

300 

Na  Vi 

117  699 

300 

V  VI 

117  7 

SO 

Na  V 

117  703 

10 

Kr  IX 

117  71 

200 

Cr  XVII 

i  17.72  ? 

Mn  Vil 

117  808 

30 

Si  V 

117  860 

190-7 

Na  V 

117  876 

10 

Mg 

117  880 

10 

Na  VIII 

117.909 

10 

Cr  IX 

1 17  942 

600 

Na  V 

117.990 

400 

Mn  Vil 

li ;  992 

50 

Sc 

118  048 

200d 

V  Xill 

118  08 

Mg  V 

118.083 

500 

Ti 

118  131 

6 

Mg  IV? 

118.158 

lOd 

Cr  IX 

i  38  162 

200 

Ca  X 

118  174 

>0 

Sc 

118.179 

100 

Mn  XVIII 

118  2 

It  XVI 

118  21 

Ca  X 

118  223 

100 

Fe  VIII 

118.28 

300 

Sc 

118.297 

300 

Mn  XIX 

1 1 3.4!  ? 

Mg  IV 

1  i  <>.421 

10 

Na  VI 

i  11500 

10 

Al  V 

118.500 

500 

V  XI!I 

118.50 

Sc 

118.552 

400 

Na  VI 

118.585 

1C 

Mg  IV? 

118  603 

100 

Sc 

118  616 

300 

Multiple! 


II 


ff - — — '•  ....  - sgassa 

||  Element  Wavelength  Intensity 


Fe  VIII 

118.63 

150 

V  Vt 

118.7 

70 

Mg  IV 

1  i  8.740 

5 

Ne  V 

118  8 

50 

Mg  V 

3 18  810 

500 

Na  VII 

118.840 

10 

Fe  VIII 

118  89 

400 

Ne  V 

118  9 

1C 

Na  VII 

1 18  902 

10 

Mg  V 

118  914 

10 

ft 

118  915 

6 

Si  V 

118  968 

1000 

Al  V 

118.984 

300 

Sc  XV 

1 18  99 

Na  VIS 

119  014 

100 

Sc  X1 

1 19  049 

400 

Ti 

1  19  050 

6 

Na  VII 

119.100 

10 

Na  VI 

1)9  204 

10b 

Na  VII 

119  204 

10b 

Tt 

119  268 

10 

Cr  IX 

119  269 

400 

V  XI 

119  28 

V  VI 

119.3 

60 

Cr  IX 

119  320 

200 

Sc  X 

119  332 

100 

V  XI 

119  36 

Fc  VIII 

119  37 

400 

Mg  V 

119  401 

400 

Sc  !X 

119  444 

400 

Mg  Vi 

119  447 

400 

Cr  IX 

1  i9  569 

100 

Cr  XIX 

119  67  7 

Na  VI 

119.684 

300 

Fe  XIX 

119  8 

Tt  X 

119.822 

1 

Ti  X 

119  891 

6 

Mg  V 

119.978 

10 

F  V 

119  986 

10 

F  V 

120.032 

15 

Na  V 

120  040 

100 

Mg  IV? 

120  086 

lOd 

Ar  VIII 

I2C  09 

100 

F  VI 

120  116 

100 

Fe  XXI 

12015  ? 

Ar  VIII 

120  16 

50 

Ne  VII 

120.192 

50G 

Na 

120.220 

100 

li 

120.226 

1 

Sc  IX 

120.236 

500 

Mg  IV? 

120  283 

ICOJ 

Na 

120  298 

V'JO 

Fe  VIII 

I20.il 

!  50 

Sc  IX 

120.324 

sc 

O  VII 

120.331 

350 

Ne  VI) 

120.337 

700 

Na  VI 

120.355 

10 

Tt 

1 '0  406 

1 

Mg  VI 

120.415 

!  Od 

Na 

120  430 

10 

Ne  VI! 

120  487 

500 

C  VI 

120  50  P 

Mn  XIX 

.5.0.3 

Tt 

120.559 

^0 

Cu 

120  594 

150 

Multiple! 


120.82 


FINDING  LIST 


124.143 


V  XVI. 
Cr  XVII 
Sc 

Na  VI 
Na  VI 

Na  VI 
Na  VI 
Sc 

Mg  VI 
Ne  VII 


Co  VII! 
Ne  V 
V  VII 
Co  VIII 
Ar  VIII 

Sc  XIV 
Sc 

Ne  VI 
Cr  IX 
Sc 


Wavelength 


120.82 

129.84 

120.88! 

120.931 

120.973 

121.004 
121.004 
121.022 
t 21. 025 
121.13 

121  14 

121.263 

121.290 

121.293 

121.351 


Mnl'Jpict 


Ware  length 


Intensity 


Mdiipfet 


Fe  XI 

121.419 

Mn  IX 

121.442 

Ti 

121.464 

6 

Mg  IV 

121.549 

20 

Ti 

l - i .622 

3 

Mn  IX 

121.633 

Mg  V 

121.644 

600 

Fe  XI 

1'.  1.747 

Na  VI 

121.773 

400 

Ne  VII 

121.774 

260 

Cr  IX 

121.781 

400 

Ti 

121.783 

1 

v  vn 

121.80 

Mg  IV 

121.881 

10 

Na  VI 

121  913 

320 

Mg  V 

121.922 

500 

Ti 

121.922 

3 

V  VII 

121.93 

300 

V  XV 

121.97 

Ti  XIV 

121.994 

1 

Na  VI 

122.018 

300b 

Na  VII 

122.018 

300b 

Mg  V 

122.034 

400 

F  V 

122.042 

10 

F  VI 

122.122 

100 

O  V 

122.128 

10 

Ti 

122.136 

3 

Mn  VIII 

122.168 

!50 

F  VI 

122.169 

(0 

F  VI 

122.200 

200 

F  VI 

122.251 

15 

Na  VII 

122.252 

100 

Co  VIII 

122.27 

50 

Co  VIII 

122.32 

50 

Na 

122.330 

10 

O  V 

122.372 

10 

Ti 

122.376 

6 

N  VI 

122.44 

Co  VIII 

122.47 

70 

Ne  VI 

122.49 

200b 

122.66 

122.676 

122.69 

122.720 

122.741 


Ti 

Ti 

Cr  XVII 

V  VH 
Co  VIII 

Cr  IX 
Ca  X 
Co  VIII 
Ar  VIII 
Ti  X 

Co  vin 
F  VI 
Ti 

F  VI 

V  VII 

Na  VI 
Co  VIII 
Mg  IV 
F  VI 
Ti 


122.847 

122.894 

122.91 

122.95 

122.96 

122.964 

122.995 

123.02 

123.03 

123.036 

123.05 

123.051 

123.063 

123.090 

123.13 

123.134 

123.17 

123.171 

i23.!75 

123.1% 


Fe  XXI 

123.22  ? 

Sc 

123.223 

200 

Cr  IX 

123.226 

50 

Co  VIII 

123.24 

10 

Ti 

123.253 

6 

Mg  IV 

123.266 

50 

Co  VIII 

123.3! 

50 

Ti  X 

123.331 

3 

Mg  IV 

123.372 

5 

Mg  IV? 

123.418 

10 

Co  VIII 

123.44 

10 

Mn  XX 

122.48  ? 

Fe  XI 

123.49 

200 

Mg  IV 

123.508 

5 

Mg  IV 

123.569 

2 

Fe  XI 

123.572 

Mg  VI 

123  590 

IGOd 

Cr  XVIII 

123.60  ? 

Ti  X 

123.657 

6 

F  V 

123.665 

10 

Ti  X 

123.703 

3 

Ne  V 

123.71 

30 

V  VII 

123.72 

V  XVI 

123.77. 

Mg  IV 

123.721 

4 

Ca  X 

123.733 

125 

Na  VI 

123.744 

400 

Mg  IV? 

123.770 

C 

F  V 

123.774 

100 

Mn  VII 

123.799 

100 

Fe  XI 

123.822 

Fe  XII 

123.822 

Na  VI 

123.868 

.300 

Mg  IV 

123.913 

1 

Na  VI 

123.929 

500 

Ti  XI 

23.946 

6 

F  IX 

123.97  P 

Na  VI 

123.970 

200 

Mn  VII 

124,005 

150 

Al  IV 

124.034 

400 

Mil  VIII 

124.055 

100 

Na  V! 

124.059 

400 

Ti 

124.104 

3 

Sc  XV 

124.14 

Ti  X 

124.143 

3 

127  985 


124  153 


FINDING  LIST 


llkmcnl 

Wavelength 

Intensity 

Multiple! 

Hie  men! 

Wavelength 

Intensity 

Multiple! 

Na  VI 

124.153 

400 

Mg  IV 

125.810 

■*o 

Cr  VIII 

124.184 

200 

Sc  XV 

125.83 

V  VII 

124.30 

V  VII 

125.87 

Cr  XVIII 

124.38  ? 

Na  V 

125.895 

200 

F  VI 

124.387 

300d 

Ne  V 

125.9 

20 

Ti  X 

124.391 

6 

Ti  XI 

125.940 

6 

Mg  IV 

124.415 

100 

Ti  XI 

125.979 

20 

F  VI 

124.440 

10 

V  VII 

125.98 

400 

Sc 

124.464 

100 

Mn  XVIII 

126.0 

F  VI 

124.474 

10 

Ti  XI 

126.042 

35 

Mg  IV 

124.52 

1 

Al  V 

126.065 

750 

Na  VII 

124.532 

10 

Na  V 

126.090 

10 

Mg  IV 

124.539 

100 

V  IX 

126.152 

400 

Al  IV 

124.543 

300 

Na  V 

126.210 

100 

T. 

124.555 

1 

Ti 

126.276 

1 

0  V 

124.6159 

200 

Mg  V 

126.280 

400 

Ti 

124.632 

1 

Ti  VI 

126.330 

3 

Mg  IV 

124.64 

40 

Na  V 

126.368 

10 

Mg  IV 

124.650 

240 

Si  Xli 

126.43 

Co  VIII 

124.65 

50 

Mg  VI 

126.450 

100 

Fc  XI 

124.725 

Na  V 

126.458 

:o 

Mg  IV 

124.761 

80 

Mg  VI 

126.488 

Fc  XXI 

124.77  ? 

Mg  V 

126.544 

Ar  XVIII 

124.8  P 

Na  V 

126.557 

Ti  XVI 

124.82 

Ti  VI 

126.566 

1 

Na  VI 

124.850 

10 

Mg  IV 

126.600 

4 

Mg  IV 

124.870 

100 

Na  V 

126  608 

Co  VIII 

124.88 

80 

K  VII 

126.650 

10 

Ti 

124.940 

6 

Ti  X 

126.65! 

20 

V  XVIII 

124.94  ? 

Mg  V 

126.677 

10b 

Mg  IV 

124.989 

70 

V  XVII 

126.71 

Mg  IV 

124.994 

90 

V  IX 

126  732 

250 

Cr  XVII 

125.00 

V  IX 

126.765 

250 

V  XVI 

125.11 

Si  XII 

126.77 

Co  VIII 

125.16 

80 

Na  V 

126  779 

10b 

Na  V 

125.178 

400 

Na  VII 

126.779 

10 

V  VII 

125.19 

Zn  XII 

126.786 

40 

Ti 

125.195 

1 

Mg  IV 

126.800 

20 

Mg  VI 

125.206 

300 

V  IX 

126.810 

20 

Na  V 

125.216 

400 

Na  V 

126.814 

!00b 

Co  VIII 

125.27 

60 

Na  VII 

126.814 

Na  V 

125.286 

500 

Na  V 

126.920 

10 

Co  VIII 

125.34 

100 

F  VI 

126.923 

Cr  XVII 

125.35 

Mg  IV 

126.960 

10 

Co  VIII 

125.35 

100 

Na  V 

126.985 

10 

Na  VI 

125.383 

10 

Mg 

127.013 

10 

V  IX 

125.420 

600 

Na  V 

i  27.036 

10 

Na  V 

125.428 

300 

V  IX 

127.068 

500 

Cr  XVIII 

125.44 

Cu 

127.105 

Ti  VI 

125.456 

10 

V  Vll 

127.11 

200 

Ti  X 

125.456 

10 

K  Vll 

127.151 

20 

Mg  IV 

125.459 

100 

Sc  XI 

127.156 

Mg  VI 

125.459 

300b 

Mg  IV 

127.165 

5 

Na  V 

300 

7,n  XII 

127.346 

40 

Fe  XXII 

125.47  ? 

Cr  XIX 

127.41  ? 

Al  V 

125.525 

750 

Na  V 

127.444 

400 

Co  VIII 

125.57 

Na  V 

127.473 

Fe  XI 

125.587 

Zn  XII 

127  631 

40 

Mg  V 

125.600 

F  Vll 

127.653 

400 

Lg  VI 

125.600 

400b 

Ne  VII 

127.663 

710 

Sc 

125.610 

100 

I;  VII 

127  796 

500 

V  VII 

125.62 

Na  VI 

127.837 

400 

Ti  VI 

125.689 

6 

Sc  XVI 

127.844 

200 

Cr  VIM 

125.728 

100 

Na 

127.953 

100 

Ti 

125.744 

3 

Sc  IX 

127.985 

50 

FINDING  LIST 


131.807 


12*02 


liieatenl 

Al  X1U 
Na  V 
Sc  IX 
Na  V 
Ne  X 

Sc 

Cr  XVIII 
Ti 
Na 
Cu 

N  V 
O  V 
Sc  XI 
Cu 

Ti  VII 


Wavelength 


128.02  P 
128  025 
128.035 
128.051 
128  06  P 

128.08* 
128.10 
128.111 
128.112 
! 28  123 

128.229 

128.235 

128.247 

128.255 

128.269 


laterally  Multiple! 


400 

50 

400 


100 

6 

300 

250 

1  -A  3.13 

10 

500 

300 

1 


Ca  XIV  128.28 

O  V  178.297  20 

V  VI  128.382  100 

O  VII  128.412  150 

Ti  XVI  128.42 

N  V  128  430  1  -A 

Ti  VI  128.450  1 

O  VII  128.500  200 

7.n  XII  128  518  20 

x;  (78  591  3 

N  V  128.662  10  -A 

K  XIX  128  7  P 

Ti  128  731  3 

Sc  XVI  128.780  40 

Ne  V  128  79  10 

Ti  128.871  3 

N  V  128  954  10  -A 

Nc  V  129.03  50 

Na  VI  129.040  200 

Ti  XVI  129.07 

Ti  VI  129.148  3 

V  XVI  129.16 

Ca  IX  129.197  120 

Ti  VI  129.249  6 

Sc  129.283  100 

Ti  129.288  0 

N  V  129  337  20  -A 

Ti  XIV  129.384  1 

Cu  129  398  1  00 

Ti  129  418  1 


3.12 


3.11 


3.10 


3  09 


Mn  XX 
Ca  IX 
Ca  IX 
Sc 

Na  IV 


129  42  ? 

129.425 

240 

129  445 

40 

129.454 

200 

129  464 

10 

Cu 
V  VI 
Ti  VII 
Cu 

Mg  IV 


129.567  4C0 
129.574  200 
129  603  1 
129.697  200 
129.710  100 


Ti  VII 
Al  IV 
O  VI 
N  V 
Mg  IV 


129.722 
129.729 
129  736 
179.811 
179.858 


3 

700 

150  5 

30  -A  3.08 

300 


O  VI 

129  872 

250 

Si  XII 

129.89 

400 

Ca  IX 

129  934 

Na  V 

129.942 

100 

Mg  IV 

129.968 

200 

5 


fj  Klement  Wavelength  Intensity 


Ca  IX 

129.970 

40 

Mg  IV 

129  98 

30 

Cr  VIII 

129.998 

700 

Mg  XII 

130.0  P 

Si  XII 

130.02 

Mn  XX 

130.06  ? 

Mg  IV 

130  087 

100 

Ti  VI 

130  113 

3 

Mg  IV 

130.116 

90 

Sc 

130.213 

200 

Mg  IV 

130.246 

70 

Mg  VI 

130.294 

200b 

Sc 

130.304 

200 

N  VI 

130.32 

Mg  IV 

130.349 

100 

Mg  IV 

130.36 

20 

Al  V 

130.413 

1000 

Sc  Xv 

130.42 

N  V 

130.431 

40  -A 

Mg  I V  7 

130.541 

0 

Sc 

130.558 

100 

Mg  IV 

130.625 

60 

Mg  VI 

130.630 

iOGb 

Sc 

130.642 

300 

Na  V 

130.680 

200 

Sc 

130  683 

100 

Mg  VI 

130.701 

10 

Fe  XI 

130.713 

10 

Na  V 

130.723 

100 

Al  V 

1 30.848 

1000 

Ti  XVII 

130  87  ? 

Sc 

130.886 

7.00 

V  XVII 

13091 

Fe  VIII 

130  939 

400 

Sc  XIII 

130.96 

300 

Al  V 

131.003 

1000 

Sc 

131.068 

270 

Zn  XIII 

131082 

40 

Ti 

131.102 

3 

Ti  XV 

131.12 

Ca  XIII 

131.22 

V  XVI 

131  22 

Fe  VIII 

131  242 

450 

N  V 

131.254 

50  -) 

Ti  VII 

131.284 

1 

Na  V 

131.345 

300 

Sc 

131.354 

100 

Na  V 

131.413 

2C0 

Ca  VII! 

131  420 

10 

Al  V 

131  441 

1000 

Ca  VIII 

131  470 

10 

Ti 

131.474 

1 

F  V 

131.516 

10 

Cu 

131.533 

150 

Mn  XXI 

131.55  ? 

Cu 

131  590 

350 

Ti 

131.623 

3 

Na  V 

131.635 

300d 

F  V 

131  638 

10 

Cr  VIII 

131.638 

600 

K  IX 

131  646 

150 

Al  IV 

131.652 

150 

Sc  XVI 

131.69 

O  V 

131.750 

100 

O  V 

131.807 

100 

Multiple! 


1C 


3  07 


3.06 


759 


1 


131.896 

FINDING  LIST 

135.597 

Element 

Wavelength 

latcmiiy 

Multiple! 

Element 

u 

Wavelength 

iMeniity 

Muhiplei 

K  IX 

131.896 

100 

o  v 

133.521 

200 

Ti  VII 

131.937 

6 

Ti 

133.568 

1 

V  XVISI 

132.00  ? 

F  V 

133.599 

110 

Ti  XVI 

132.04 

Ti  VII 

133.633 

3 

Ti  VII 

132.093 

1 

Ne  VII 

133  64 

ISO 

Mg  IV 

132.126 

20 

Mn  VII 

133.66 

300 

Ti  VII 

132.149 

3 

F  V 

133.662 

100 

Mg  V 

132.171 

600 

Mn  VII 

133.68 

400 

F  V 

132.207 

10 

Ti 

133.721 

1 

Na  IV 

132.211 

10 

Si  XIV 

i 33.8  P 

O  VI 

132.219 

100 

N  VII 

133.82  P 

F  V 

132.310 

100 

Na  VI 

133.825 

200 

0  VI 

132.312 

200 

Ti 

133.866 

0 

Cr  VIII 

132.32! 

200 

Sc 

133.882 

300 

Ti  VII 

132.322 

1 

Mn  VII 

133.90 

100 

Ti  VII 

132.351 

1 

Cu 

133.916 

400 

N  V 

132.383 

60  -A 

3.05 

Ti 

133.990 

0 

F  V 

132.389 

lOd 

N  V 

133.994 

70 

3.04 

F  V 

132.453 

200 

V  XVII 

134  01 

Na  IV 

132.465 

lOd 

Na  VI 

134.021 

lOOd 

F  V 

132.484 

300 

Cr  VIII 

134 .076 

300 

Mg  V 

132.485 

>00 

Na  VI 

134.135 

10 

Mg  IV 

132.51 

Na  V 

134  183 

10 

F  V 

132.511 

300 

Mn  VII 

134.21 

250 

'i  VII 

132.522 

6 

Na  V 

134.2/2 

200 

if  1. 

mg  v 

•  VV  V41 

1  J 

JJU 

1  1 

1 54.237 

i 

A1  V 

132.630 

500 

Ca  XIV 

134.30 

Sc  XVI 

132.67 

F  V 

134.407 

400 

F  V 

132.699 

IGOd 

Na  VI 

134.532 

300 

Sc 

1.32.714 

40u 

F  V 

134.539 

500 

Ti  VII 

132.733 

10 

Cu 

134  550 

600 

Na  IV 

1 32.740 

10 

Ti  XV 

134.57 

Cr  XVII 

1 32.76 

Mn  VIII 

134.69 

20 

O  V 

132.800 

100 

Ti 

134.701 

3 

Mg  IV 

132.800 

F  VII 

134.703 

100 

Mg  IV 

132.8134 

300 

Sc  X 

134.767 

300 

F  V 

132.819 

200 

Mn  VIII 

'34.79 

Ar 

Ti  VII 

132.837 

3 

Sc 

134.794 

i  a 

O  V 

132.851 

150 

F  VII 

134.882 

m 

0  V 

132.885 

10 

Ti 

134.894 

3 

Yi 

132  924 

1 

Cu  XI 

134.933 

400 

Ca  XIV 

132.93 

F  IX 

134.94  P 

Ti  VII 

132  982 

1 

Cr  VIII 

134.942 

400 

A1  V 

133.013 

200 

C  VI 

134.95  P 

Ti 

133.053 

3 

Sc 

134  971 

200 

F  V 

133.082 

10 

Li  HI 

134.998  P 

100 

K  VII 

133.084 

10 

Cu  XI 

135.C06 

5 

Cl  VII 

133.11 

Mn  VIII 

135.0c 

30 

Sc  XV 

133.12 

Sc  X 

135.128 

403 

Na  V 

133.162 

500 

Mn  VIII 

135.15 

Ti 

133.170 

1 

Mn  VII 

135.177 

200 

Mg  IV 

133.1966 

200 

Ti  XI 

135.179 

ie 

F  V 

133.208 

100 

Cr  VIII 

135.185 

100 

Ti  VII 

133.218 

6 

A1 

135.231 

10 

A1  V 

133.242 

100 

Cr  XIX 

135.27  ? 

V  XVI 

133.29 

Ti 

135.326 

i 

O  VII 

133.31 

250 

Cu  XI 

135.335 

l 

O  V 

133  328 

10 

Mn  VII 

135.393 

250 

Ti  VII 

133.385 

1 

F  VI 

135.397 

300 

Na  V 

133.388 

400 

Mir  VII 

135.425 

20 

0  V 

133.395 

20 

Ti 

135.458 

1 

Cr  VIII 

133.395 

600 

Mn  VIII 

135.48 

Mn  VII 

133.43 

100 

Cr  XIX 

135.51  ? 

V  XVI 

133.48 

O  V 

135.5232 

300 

Ti 

133.482 

6 

Ca 

135.597 

50 

760 


135  620 


FINDING  LIST 


139  *68 


Element 

Wavelength 

.  - - ...  ■ 

Intensity  Multiple!  j 

Element 

Wavelength 

Intensity  Multiple! 

A! 

135  620 

so 

Ti  VI 

137.813 

3 

Sc  XVI 

135  62 

Mg  V! 

137.814 

10 

F  V 

135.621 

1 

Mn  Vlll 

137.82 

70 

Mg  V 

135.63ft 

200 

Mg  V 

137.880 

600 

Cu  XI 

135.669 

5 

Mn  Vlll 

137.92 

60 

! 

135  692 

10 

Ar  VIII 

137.93 

150 

XI 

135.747 

500 

Na  IV 

137  945 

10 

V  Vlll 

135  751 

200 

Mg  IV 

137.970 

80 

N..  V 

135.791 

300 

Ti  IX 

137.991 

3 

T:  VII 

135.801 

20 

0  V 

138.0255 

150 

Cu  IV 

135.846 

30  -A 

0  V 

138  0510 

200 

Na  V 

135  854 

300 

0  V 

138.0514  P 

70 

Cr  Vlll 

135.892 

50 

O  V 

138  1089 

250 

Sc  X 

135.921 

500 

O  V 

138.1095  P 

70 

Mn  VII 

135.93 

200 

F  V 

138.181 

11XM 

Mg  V 

135  953 

100 

C  V 

138  2  P 

Ne  VI 

136.00 

40 

Cr  XX 

138  21  ? 

Cu  XI 

136.073 

90 

F  V 

138.256 

lOd 

V  VIII 

136.078 

100 

V  VI 

138  26 

60 

Mg  V 

136  128 

10 

Mg  IV 

138  265 

150 

Ne  V 

136.21 

20 

Sc  XI 

138  283 

500 

Mn  VII 

13621 

250 

Ti  XV 

138.33 

Al  V 

136  249 

50 

Sc  XI 

138.380 

500 

Ti  VII 

136.267 

6 

Ne  VI 

138  39 

30 

N  V 

136  479 

sift  3  03 

i  11.  TV 

*****  *  * 

«  ■*  a  tfte 

■  •  -r  -T  _> 

1  w 

Na  IV 

136  435 

10 

Ar  VIII 

138  44 

250 

V  XVII 

136  45 

Zn  XII 

138  448 

40 

Na  IV 

1.36.550 

100 

Cu  XIII 

138.481 

0 

Cu  XI 

136  572 

15 

Mn  VII 

138  49 

450 

Ti  IX 

136  595 

6 

K  XIII 

138.50 

250 

Sc  XV 

136  62 

Ti  VI 

1 ’8.548 

10 

Na  IV 

136.645 

10 

Ti  IX 

138  548 

10 

Al  V 

136.668 

100 

Na 

138  628 

200 

Ti  VI 

136.714 

6 

Ne  VI 

138  64 

30 

Cu 

136  724 

450 

Sc 

138.662 

200 

Na  IV 

136.748 

10 

Sc  XV 

138.68 

Ti  VII 

136.815 

3 

Mg  IV 

138  6884 

100 

Na  IV 

136.854 

100 

Na  VI 

138.693 

200 

V  VIII 

136.867 

120 

Mn  VII 

138  74 

100 

F  V 

136.902 

300 

Ti  XVI 

138.76 

Cu 

136.936 

400 

Ti  XVI 

138.79 

F  V 

1 36  955 

10 

Na  V 

138  812 

200 

Fe  X 

137.777 

Ti  VII 

138.814 

1 

Na  IV 

137.062 

10 

B.  VII! 

138.9 

750 

Na  IV 

137.144 

10 

Na  V 

138  917 

300 

Ti  IX 

137.153 

3 

Mg  IV 

1.38.939 

1 

V  VIII 

137  194 

50 

0  V 

1 39.0289 

300 

Ca  XV 

137.21 

V  VIII 

139.188 

50 

Mg  V 

137.234 

600 

Cu  XI! 

139.210 

IUU 

Ti  XVli 

137  31  ? 

Sc 

139  319 

100(1 

V  VIII 

137  316 

100 

Sc  XIV 

139.46 

Sc 

137.352 

100 

K  VI) 

139,480 

20 

Ti  IX 

137.377 

20 

C  V 

139.5  P 

Mg  V 

137.414 

800 

V  VI 

139.55 

70 

Sc 

137.418 

70 

Ni 

139.55 

20 

V  VIII 

137.491 

120 

Sc  XVI 

139.60 

Mn  VIII 

137.50 

100 

Mn  VII 

139.65 

500 

Mg 

137.509 

10 

Mg 

139.705 

10 

Na  VI 

137.589 

10 

V  Vlll 

139.730 

•>oo 

Ti  VII 

137.661 

20 

F  VI 

139.758 

500 

Fe  XX 

137  70  ? 

F  VI 

139.800 

600 

Na  IV 

137.714 

10 

Br  VIII 

139.8 

750 

li  IX 

137.743 

1 

Na  IV 

139.867 

200b 

Mg  V 

137,748 

700 

Na  VII 

139  867 

200b 

Sc  XII! 

137.80 

300 

Fc  X 

139.868 

11  He  l.i  Be 

11  e  N  O  P  Ne 

N»  Mg  Al  Si  P  S  Cl  Ar  X 

Ca  Sc  Ti  V 

Cr  Mn  Fe  Co  Ni  Cu 

Zn  Ga  Ge  As  Se  Br  Kr 

761 


139  884 


FINDING  LIST 


143  42 


Wavelength 


Intensity 


Multiple! 


Ti  XII 

139  884 

3 

F  VI 

139  900 

700 

Ti  VI 

139  911 

3 

Mn  VIII 

139.93 

50 

Sc 

139  980 

100 

Mg  IV 

139.993 

70 

Cl  XVII 

140.0  P 

0  V 

140  045 

10 

K  VI! 

140  085 

50 

O  V 

140.109 

20 

Mg  IV 

I4C.I21 

120 

Ne  IV 

140.13 

15 

Na  V 

140.17! 

10 

Mg  IV 

140.176 

200 

Ca  XIV 

140  20 

Ti 

140  240 

3 

V  XVI 

140.25 

Na  V 

140  258 

10 

F  V 

140  266 

10 

Zn  XU 

140  283 

40 

Fe  X 

140.296 

Ti  XV 

140  34 

N  V 

140  356  P 

160 

Ti  XII 

140  361 

l 

Mn  VII 

140  38 

25U 

V  VIII 
Fe  X 
Ne  V 
Mn  VIII 
Ne  V 


!>U.SH 

140.427 
140.443 
140  443 
140.451 


140.475 
140.52 
140  525 
140.55 
140.560 


140.665 

140.678 

140.72 

140.73 
140.76 


F 

IV 

140.781 

; 

N« 

:  V 

140.79 

i  50 

1 

F 

IV 

140.816 

Ni 

140  83 

30 

Na 

i  VI 

140.833 

200 

K 

XII 

140.85 

Mg  IV 

140.868 

200 

Mg 

i  iv 

140.915 

80 

Se 

VIII 

140.92 

400 

V 

VIH 

140.934 

50 

Mg 

;  IV 

140.965 

100 

Na 

VI 

141.040 

10 

Ca 

Ni 

XII 

141.05 

141.06 

60 

50 

Ti 

VI 

141.061 

3 

Sc 

VIII 

141  09 

800 

Ca 

VIII 

141.110 

50 

Ti 

VI 

141.113 

10 

V  XVIII 

141.15  ? 

Ca 

VIII 

141.153 

50 

F  VI 

141.154 

200 

Mn 

VII 

141.17 

50 

Ti 

141.208 

1 

C  V 

141.27  P 

Mn 

VIII 

141.29 

70 

Wave  length 


1  Keenly 


Multiple! 


Ni 

Se  VIII 
Ca  XV 
Se  VIII 

Cu 


Ni 

Mn  VIII 
Mn  VII 
Se  VIII 
V  VIII 


Ni 

V  VIII 
Ti  VI 
Se  VIII 
Fc  X 


Ti  XV 
O  V 
Cu 
Ni 

V  XV11I 


Na  IV 
Na  V 
V  VIII 
Se  VIII 
Na  IV 


l_a  a  i  v 
Ca  Xill 
Na  V 
Ni 
F  V 


Ne  V 
Br  VIII 
Ne  V 
Ti 

Ti  X 


Ne  V 
K  XIII 
Mn  VII 
Ti  X 
Na  IV 


Ne  V 
3  i  XV 
Sc  VIII 
N  V 

Sc 


Cu 

Ne  IV 
Cu  XIII 
Mg  V 
N  V 


Cu 

Se  VIII 

Sc 

Ca 

Ti  VI 


Ca  VIII 
Ne  V 
N  V 
Ne  V 
Sc  IX. 


Cu  XIII 
Ne  V 
Sc  IX 

Ar  XVIII 
Ti  XVI 


141.35 

60 

141.38 

>00 

141.66 

141.68 

800 

141  694 

300 

141.70 

30 

1  141.76 

100 

141  81 

200 

141.82 

800 

141.864 

200 

141.87 

60 

141.924 

100 

141.988 

3 

142.01 

700 

142.019 

20 

142.09 

142.12 

10 

142.158 

200 

142.22 

40 

142  23  ? 

142.232 

200b 

142.232 

200b 

142.247 

100 

142.28 

900 

142  363 

100 

i  42 .37 

142.39 

142  415 

10 

142.42 

50 

142.422 

100 

142.44 

ICO 

142.5  P 

142.52 

100 

142.543 

1 

142.595 

3 

142.66 

40 

142.68 

250 

142.68 

200 

142.687 

10 

142.688 

10 

142.72 

150 

142  72 

142  75 

800 

142.797 

1  , 

142.836 

200 

142.892 

600 

142.93 

15 

142.930 

5 

142.933 

600 

142.981 

1  -J 

143.033 

500 

143.10 

7C0 

143.120 

200 

143.173 

100 

143  176 

1 

143.216 

250 

143.22 

50 

143.241 

10  -/ 

143.27 

100 

143.324 

230 

'43.334 

2 

143.34 

150 

143.393 

200 

143.4  P 

143.42 

143.44 

FINDING  LIST 

1 

: 

147.346 

Hie  meat 

Wavelength 

latcn»i(y 

Multiple! 

Element 

Wavelength 

Intensity 

Muhiplrt 

Sc  XV 

14:. 44 

Cu 

145  671 

100 

Sc  VIII 

14.3.44 

500 

F  VI 

145.691 

300 

Sc  XVI 

141.487 

100 

K  IX 

145.702 

125 

N  V 

MI. 520 

10  A 

23 

N  V 

145.742 

50  -A 

19 

r  n 

141  634 

15C 

K  IX 

145.753 

125 

K  XI. i 

143.76 

500 

Ni  X 

145.777 

60 

Ni 

1 4  3.80 

50 

Se  VIII 

145.78 

200 

Mn  VII 

143.87 

20 

Ti  V 

145.79 

1 

Sc  VIII 

14.1.89 

700 

Ca  XIV 

145.80 

F  V 

143.897 

100 

Na  IV 

lo  846 

10 

N  V 

'.43.914 

20  A 

22 

Na  IV 

146.060 

300 

c  v 

143.94 

Mg  V 

146.083 

600 

Sc  VII! 

143.94 

400 

Ni  X 

146  119 

15 

F  V 

143.965 

15 

Sc  VIII 

146.22 

600 

Ne  IV 

144  02 

10 

Ne  IV 

146.26 

10 

Ca 

144.038 

150 

Na  IV 

146.298 

100 

Ca  VIII 

144.069 

200 

O  V 

146.345 

ICO 

Ti 

144.092 

1 

Na  IV 

146.398 

10 

Ca  VIII 

144  Ill 

50 

Na  VI 

146  398 

10 

Nc  IV 

144.15 

10 

Se  VIII 

146  42 

800 

Cu  XIII 

144.186 

2 

Mg  V 

146.464 

500 

Ni  X 

144.271 

150 

Mg  IV 

146  526 

250 

Ne  IV 

144.28 

5 

Cr  VII 

146.532 

1000 

Ca  XV 

144.29 

F  VI 

146.576 

200 

Fe  X 

144.328 

F  V! 

146.613 

300 

Na  V 

144.330 

200 

V  VIII 

146.613 

180 

Ni  X 

144.379 

15 

Mg  V 

146.621 

400 

N  V 

144.392 

30  A 

21 

Sc  IX 

146.628 

300 

Ti 

144  461 

I 

Cu 

146  669 

1000 

Na  V 

144.546 

200 

F  VI 

,46  676 

400 

Se  VIII 

144.55 

300 

Sc  XV 

146.71 

Ti  V 

144.551 

6 

N  V 

146.716 

30  -A 

18 

F  V 

144.637 

100 

F  VI 

146.718 

200 

V  VIII 

144.653 

600 

N  V 

146.767 

60  A 

18 

Na  V 

144.661 

100 

V  VIII 

146  789 

200 

F  V 

144.673 

90 

Cr  VI 

146.82 

200 

Cu 

144.728 

250 

Sc 

146.825 

300 

O  V 

144.802 

100 

Mg  IV 

146.337 

200 

Cr  VI 

144.81 

100 

T.  V 

146.897 

3 

O  V 

144.837 

100 

Se  VII! 

146.92 

300 

Mn  XIX 

144.86  ? 

N  V 

146.921 

30  -A 

3.01 

Se  VIII 

144.89 

300 

Mg  IV 

146.954 

400 

Ni  X 

144.933 

15 

Sc  IX 

146.954 

400 

N  V 

144  978 

40  -A 

20 

Ni 

147.00 

70 

Na  IV 

144.979 

10 

Mg  IV 

1  <7.005 

200 

Cr  VI 

145.01 

200 

Cr  VI 

’.47.02 

300 

Sc  XIV 

f 45.035 

200 

Mg  IV 

K7.050 

200 

Ni  X 

145.040 

300 

Sc  VIII 

147.09 

500 

N.  X 

145  110 

2 

C  V 

147.1  P 

V  V 

145.177 

i.OOd 

v  vii; 

147.126 

100 

¥  V 

145  392 

200 

Nr  V 

147.13 

150 

Se  VIII 

145.41 

800 

Fr.  XXII 

147  14  ? 

F  VI 

145.462 

100 

K  IX 

147.157 

150 

Mg  V 

145  485 

500 

Ti  IX 

147.157 

1 

F  VI 

145.489 

100 

He  XXI 

147.20  ? 

Cu  XXVII 

145.5  F 

Sc  VIII 

147.23 

400 

V  VIII 

145.507 

400 

Mg  IV 

147.252 

150 

V  XIX 

145  54  ? 

M-  V 

147.352 

300 

F  V 

145.547 

300 

O  V 

147.261 

720 

F  VI 

145.585 

100 

Ca  XII 

147.27 

:o 

Se  VIII 

145.59 

600 

Se  VIII 

147  29 

800 

Ti  XVI 

145.62 

Sc  IX 

147.310 

300 

F  VI 

145.630 

100 

Ti 

147.316 

1 

Cu 

145.651 

350 

Mg  IV 

147.319 

160 

He  XVIII 

145.656 

10 

Sc  IX 

147.346 

200 

147  4062 


FINDING  LIST 


1 50  867 


Beaten 

Wavefccftb 

1  etc  teat  v 

MulUptet 

Klcaeal 

Wavelength 

Intensity 

Mnhipfct 

Mg  IV 

147.4062 

3C0 

Ne  IV 

148.91 

20 

N  V 

147.424  P 

240 

3.01 

Mg  IV 

148.558 

7 

Mg  IV 

147  500 

4 

Na  V 

149.001 

200 

Mg  IV 

147.535 

300 

Ti  VI 

149.010 

20 

Sc  XV 

147.54 

Mg  IV 

149.024 

1 

Cu 

147.544 

200 

O  V 

149.034 

10 

K  XIV 

147.57 

50 

O  VII. 

149.06  V 

Sc  VIII 

147  58 

800 

O  V 

149.078 

150 

Si  XI 

147  60 

Ni 

149  21 

30 

Mg  IV 

7.630 

60 

Ar  VIII 

149.33 

150 

Sc  VI 

147.740 

100 

Se  VIII 

149  34 

700 

Mg  IV 

147.748 

150 

Sc 

149.357 

lOOd 

Cu  XI 

147.748 

60 

Cl  VII 

149.37 

Ti  XVII 

147.78  ? 

Ti  VI 

149.392 

10 

Sc  VIII 

147.78 

800 

Mg  IV 

149 .400 

5 

Sc  IX 

147  834 

200 

ci  vii 

149  43 

Ni  XII 

147.847 

1 

Na  VI 

149  442 

10 

Mg  IV 

147.881 

80 

Cu  XI 

149.460 

40 

Na  V 

147.897 

200 

Ni 

149.47 

50 

Sc  VI 

147.90 

100 

Ti  VI 

149  560 

10 

K  IX 

147.943 

200 

Ne  IV 

149  59 

10 

I  V 

147.946 

400 

Na  VI 

149.621 

10 

Se  VIII 

147.95 

400 

Ti  VIII 

149.653 

3 

K  IX 

147.973 

25 

Ti  XVII 

14966  1 

F  V 

148  002 

500 

Cu 

149.703 

800 

Ti 

148.014 

1 

Cr  VI 

149.72 

300 

Sc  IX 

148  103 

200 

Ti 

149.842 

3 

Ti  VI 

148  104 

3 

Ar  XII 

149.93 

F  V 

148.108 

100 

Cr  VI 

149.93 

400 

Mg  IV 

148. 1 14 

120 

Ni 

149.97 

40 

N  V 

143  116 

40  A 

16 

Ti  VIII 

149.981 

1 

Ca  XIV 

148.15 

V  XVII 

150  03 

N  V 

148.168 

70  A 

16 

Ti  VIII 

1 50.039 

60 

Sc  VI 

148  18 

150 

O  VI 

150.089 

500 

2 

Sc 

148  249 

100 

Sv  IX 

'  50  092 

500 

Sc 

148.287 

200 

N  V 

1  0  116 

70  A 

14 

Ti  VI 

148  303 

20 

()  VI 

151.124 

250 

2 

N  V 

148.328 

10  A 

15 

N  V 

156.171 

140  A 

14 

C  V 

148.35 

Fc  Vll 

150.185 

50 

N  V 

148  387 

40  -A 

15 

Ti  VI 

150.13 

3 

Ni  XI 

148  402 

100 

Mg  XII 

150  21  I* 

Sc  XIV 

148. 47 

He  VII 

1M)  281 

100 

Sc  VIII 

148  48 

1000 

Na  IV 

1 50.29V 

400 

Ti  VIII 

148.493 

1 

Sc  VIII 

150.30 

700 

C  V 

148.5  P 

A!  XI 

150.31 

Sc  VI 

148.536 

I00d 

Ti  VI 

150.315 

3 

Ti  XV 

148.54 

F  IV 

150.335 

10 

Sc 

148  580 

103d 

Cu  XI 

150.356 

! 

Ni 

148 

50 

He  V!1 

150.402 

50 

Na  V 

148.642 

400 

1  IV 

150.422 

10 

F  VI 

148.653 

400 

N  V 

160.429 

20  A 

13 

Ne  IV 

148.66 

5 

Sc  XIV 

150.46 

Ar  VIII 

148.73 

100 

K  XIV 

!  so. 48 

100 

Cr  VII 

148.736 

600 

N  V 

150  488 

50  -A 

i.3 

Sc 

148  743 

lOOd 

c  v 

150.61  p 

Ne  V 

148  78 

15b 

Fe  VII 

150.524 

100 

Ne  IV 

148.79 

15b 

Na  IV 

150  545 

300 

Sc 

•48.805 

200 

Ni 

150.56 

40 

Se  VIII 

148.81 

800 

A1  XI 

150  -1 

Ti  VIII 

148.820 

1 

V  VI! 

150.625 

200 

Ni 

148  83 

40 

Na  !V 

150.647 

200 

Cu 

148.846 

800 

Na  IV 

150.695 

200 

Fc  XXIII 

148.85  ? 

Fe  Vll 

15G.806 

500 

Na  V 

148.856 

300 

Fe  VII 

150  851 

500 

V  VII 

148.903 

300 

Ti  VIII 

150.867 

.35 

764 


I ‘>0  900 


FINDING  LIST 


iu  * 


He  men* 

Wavelength 

Intensity 

Mulupict 

Sc  X 

!  50  900 

300 

Ne  IV 

i<0  93 

5 

Sc  X 

1.50.919 

400 

Sc  XVI 

150  94 

Na  IV 

150.908 

200b 

Na  V 

150  968 

200’j 

F  IV 

1 50  977 

100 

Sc  X 

150  995 

500 

F  IV 

151  005 

100 

Fe  VII 

151  022 

600 

re  VII 

151  044 

100 

Na  IV 

1 5]  048 

10 

K  XIII 

1 51  05 

50 

F  IV 

151  079 

1 

Na  V 

151  127 

400 

Fe  Vll 

151.143 

200 

Na  V 

151  188 

100 

Mn  XXI 

151,21  •' 

Fe  VII 

151  268 

50 

Na  IV 

151  301 

100b 

Na  V 

151  103 

100b 

Sc  IX 

151  401 

400 

Ne  V 

151  42 

120 

Ic  VII 

151.430 

400 

()  V 

151  4470 

250 

Ne  IV 

15146  P 

0  V 

151.4772 

300 

O  V 

151  4782  P 

100 

Ti  VIII 

151  484 

10 

Fe  VII 

151  485 

50 

Fe  VI! 

151  510 

400 

0  V 

151  5465 

330 

O  V 

15!  5476  P 

100 

Fe  VII 

151  671 

420 

K  XIV 

151  68 

100 

Ar  VII 

151  70 

50 

Ni 

151.70 

30 

Mn  XX 

15174  ? 

Fe  VII 

151.748 

100 

Fe  VII 

151.780 

500 

Mg 

151  808 

10 

Ne  IV 

151  82 

75 

Ca  X 

151.812 

75 

Ni 

151.85 

10 

Ar  XI 

151  86 

Ti  VIII 

15|  864 

10 

Ar  VJi 

151.88 

10(1 

Sc  XIV 

15!  89 

Ti  VI 

151  897 

1 

Co 

151.91 

600 

Ti  VIII 

151.915 

1 

Fe  VII 

151  968 

100 

Mg  V 

152  019 

10 

1  V 

152.035 

50 

Fe  VII 

152  069 

300 

Mg  V 

152.149 

300 

Ni  XII 

152  152 

1 

Ni  XII 

152.153 

’5 

Ti  VIII 

152  164 

21 

F  V 

152  174 

% 

Ne  IV 

152.23 

75 

Ar  VII 

152.26 

150 

0  IV 

152  264 

1  A 

Ti  VI 

152  338 

10 

F  V 

152.339 

200 

i  HJe  meet 

Wavelength 

lute^fsly 

Muhipfct 

1  o  IV 

152.355 

I  A 

II  Mg  V 

152  384 

100 

1  F  V 

152  391 

300 

P  K  XI 

152  46 

Co 

152  SO 

600 

F  V 

152  511 

400 

j  Mg  V 

152X27 

100 

F  V 

152.563 

200 

Mg  V 

152  591 

lOd 

1  Sc  V1 

152.60 

250 

Co 

152  66 

200 

1  Sc 

152.681 

200 

C’o  iX 

152  7> 

5 

Cr  XVIII 

152.74  ? 

|  K  XIII 

152.77 

300 

Sc  XIV 

152  85 

K  VII 

152  888 

20 

j  Fe  VU 

152  906 

50 

Ti  VI 

152  960 

10 

('o 

152  % 

700 

I  IV 

152  997 

1 

Ca  X 

153  012 

150 

Ca  XIV 

153  03 

F  IV 

153  102 

10 

N  V 

153.136 

180 

12 

F  IV 

153.141 

10 

O  IV 

153.162 

1  -A 

Sc 

153  172 

300 

N.  XII 

153  174 

5 

N  V 

153  192 

280 

12 

Ti  VI 

153  255 

3 

X  XII 

1  53  26 

Co  IX 

15  3  29 

150 

Ti  VI 

>53  384 

3 

C  V 

153.53 

Ti  VI 

153  550 

35 

N  V 

153.624 

30 

1 1 

K  VII 

151  624 

100 

Ar  XII 

153.61 

Ti  XVI'I 

1 53.64  ? 

Fc  VII 

153.658 

50 

F  VI 

15.3  678 

200 

N  V 

153  68.3 

60 

1 1 

F  VI 

153.741 

300 

Fe  VII 

153.742 

20 

Co  IX 

153  78 

60 

Sc  XV 

153.80 

:•  vi 

153.880 

400 

Co 

153.89 

800 

K  XIV 

153  91 

200 

O  V 

1.53.9516 

20(1 

Sc 

154.006 

230 

Fc  VII 

154.039 

100 

I  I  VI 

154.161 

1 

Ni  X'l! 

154.175 

15 

Cr  V! 

154  19 

400 

v* 

154.214 

50 

f  f 

154.25 

50 

r\i  • ' 

154  269 

100 

Sc  *  = 

154.29 

250 

F>  VS! 

154  304 

200 

I  t  VII 

154  334 

400 

Fe  VII 

154  359 

100 

Cr  VI 

154  41 

500 

Ar  XII 

154.43 

755 


T 


154  446 


FINDING  LIST 


158  52 


He  roc  ol 

Wavelength 

lnlcauty 

Muluplet 

- j 

Hlcmcai 

Wavelength 

la&eniity 

Uuhjpkl 

he  VI! 

154.446 

50 

Ni 

156  30 

50 

Nc  IV 

154  49 

25 

Ti  VII! 

156  444 

10 

h  VI 

154  506 

300 

Ne  IV 

156  48 

25<l 

Sc 

154  507 

100 

K  VIII 

156  07 

225 

Fc  VI! 

154  562 

200 

Na  IV 

156  536 

800 

Sc 

154  643 

300 

K  VIII 

150.543 

75 

he  VII 

154  648 

50C 

Cu 

156  557 

200 

Al  XI 

154.66 

K  VIII 

1 S6.566 

25 

I  c  VI! 

154  70! 

400 

Co 

156  59 

400 

Ti  Vi 

154.768 

6 

V  VII 

156  60* 

700 

Cu 

1 54. 78' 

400 

Nc  V 

156  61 

20 

Na  XI 

154  8  r 

Ca  XIII 

156  68 

he  VII 

154  846 

300 

Ni 

156  68 

40 

he  VII 

1 54  885 

100 

Na  IV 

156  780 

500 

Sc  XV 

1 54.89 

Cu 

156  847 

20C 

he  VII 

154.920 

400 

Ne  IV 

156  87 

15 

Co  IX 

154  92 

150 

Na  IV 

156  887 

300 

he  VII 

1 54.94' 

400 

()  VIII 

156  92 

1* 

Co  IX 

155.06 

25 

Na  V 

157  036 

200 

Na  IV 

155  090 

100 

Cr  XIX 

157  08 

1 

Sc  VI 

155  10 

150 

Na  IV 

157  090 

400 

Ni  XIII 

155  12 

Ti  VIII 

157  Ii2 

3 

he  VII 

155  122 

50 

f  V 

157  2 

P 

Al  XIII 

155  2  P 

Na  V 

1 57.209 

700 

he  VII 

155  243 

200 

Ni 

157.24 

40 

Na  IV 

155.248 

200 

Ca  XIV 

157  30 

Co 

155,27 

400 

Cu 

157  359 

400 

Cl  VII 

i  55.32 

Ti 

15/378 

6 

9a  IV 

155  354 

10 

K  VP 

157  473 

50 

:>c  vi 

155  36 

50 

Ti  VII! 

157  472 

3 

he  VI! 

155  412 

SO 

N.  XXVI 

157  5 

P 

Na  IV 

155.445 

100 

Na  V 

157.511 

200 

Ti  VIII 

155.456 

1 

h  V 

157.515 

lOOd 

Mn  XXII 

155  46  7 

T.  VIII 

1 57  528 

1 

Ti 

155.444 

1 

Ni  XIII 

15/55 

50 

he  XV 

.55  50 

Na  IV 

157  599 

100 

Co  IX 

51 

25 

Ne  IV 

157.63 

25 

Na  IV 

!.-»5.5J  5 

400 

Ni  XIII 

157.770 

40 

Ti 

155  545 

1 

Ne  IV 

157  78 

15 

he  VII 

155  548 

50 

Na  IV 

1  57  782 

300 

Ca  XIV 

155.62 

Ni  XII 

157  798 

2 

Na  IV 

155.622 

10 

Ti  XVI 

157.81 

h  IV 

155.624 

10  -A 

Ne  IV 

157.86 

10 

Co  IX 

155.65 

150 

K  XIII 

157.86 

200 

h  IV 

155.673 

10  A 

Sc  XIV 

157.86 

Ti  VIII 

155.677 

20 

Sc  XV! 

157  94 

1 

Na  IV 

155  693 

200*1 

S  XVI 

158  0 

P 

K  VIII 

1  55  71  5 

125 

Ni 

158.00 

40 

Cu 

155  718 

150 

N  V 

158  024 

P 

240 

10 

Sc  XV 

155  73 

Ti 

158  042 

3 

Cl  VII 

155  78 

Nc  IV 

158  06 

25 

he 

155.78 

N  V 

1 S8.088 

P 

360 

10 

Na  IV 

155  781 

100 

Nc  IV 

158.11 

10 

he 

1  55  81 

K  XI 

158  1 1 

Na  IV 

1 55  832 

10 

h  IX 

1 58.1 2 

P 

K  VIII 

155.961 

175 

he  VII 

158.163 

300 

K  VIII 

155.985 

100 

Co  XI 

158.27 

1 

he  VII 

155.991 

500 

(’  V 

158  374 

20 

Cr  XX 

1  <16.01  7 

Ni  X 

158  374 

150 

K  XIII 

156.03 

50 

Ti 

158  391 

3 

O  V 

156  1189 

iOO 

I-  IV 

158  398 

10 

()  V 

156  1521 

150 

V  VII 

158  467 

600 

0  V 

156.2269 

200 

C  V 

158.47 

C  V 

156.233 

4 

15 

he  VII 

158.477 

400 

F  VI 

156  247 

600 

he  XXI 

. 

1 58  52 

? 

766 


IS*  5 JO 


FINDING  LIST 


162  *3 


Fbrocai 

Wirckogth 

iaieauiy 

M*  HI 

15*  530 

lOd 

F  IV 

158.537 

4006 

F  V 

158  537 

4036 

Ni 

158.54 

50 

<)  IV 

158  553 

1  A 

1  IV 

158  601 

IOC 

O  IV 

158  606 

2  -A 

Nr  IV 

158  65 

75 

Sc  xv: 

158  68 

B  V 

158  73  P 

N.  XIII 

158.77 

50 

Co 

158  80 

900 

<)  V 

158  813 

lOOd 

Nr  IV 

158  82 

75 

N  V 

158  *62  P 

40 

Co  X 

158  88 

A.'  VIII 

158  n 

400 

F  IV 

158  925 

100 

O  V 

158.926 

150 

N  V 

158  928  P 

70 

Co  IX 

158  94 

15 

Ti 

158  952 

3 

(  U 

159  077 

100 

Ar  XIII 

159  08 

Ar  VII! 

159  18 

250 

Mg  HI 

159209 

IGd 

V  XVII 

(59  30 

()  V 

159  343 

250 

N  IV 

159.366 

Id  A 

()  V 

159  380 

250 

Cu 

< 59.462 

IOO 

I  V 

1 59.558 

1 

Co  IX 

159  56 

150 

F  V 

159  658 

10 

Mg  III 

159  755 

IGd 

Ca  XIII 

1! Vi.il 

N  IV 

159  8  3 

Id  A 

V  VII 

159  855 

30G 

N.  XIII 

159  97 

Ni  X 

159  975 

60 

Ni  XII 

159  975 

1 

Al  IV 

160.073 

800 

()  V 

160  141 

10 

Mg  IV 

160.2358 

200 

Sc 

160.337 

230 

Ni 

160.38 

30 

Sc 

160  387 

200 

N  IV 

160.451 

Id  A 

Nc  IV 

160  47 

50 

C  V 

160.53  P 

N  XII 

160  554 

2 

Ca  VIII 

160.592 

50 

Sc  VI 

160  637 

300 

Ca  VIII 

160  640 

50 

.Sc  XVI 

160  725 

330 

Cm 

160  763 

500 

Ni  X 

160  798 

5 

ci  xvii 

160.8  P 

Mg  IV 

160.8088 

!  50 

Ti  VIII 

160  914 

1 

Sc 

160.949 

230 

Ca  XV 

169% 

V  VII 

161  122 

600 

Mg  III 

161  135 

10 

Sc 

161  162 

700 

Mofoplet 


6  3* 


6  37 


6.3* 


K  tomcat 

W*vcieagi!i 

Ictuut> 

Maniple! 

Ti  XVI 

161  17 

F  VI 

161  174 

120 

N  VI 

161 .22 

6 

N  IV 

161  256 

2d -A 

6  35 

F  VI 

16!  257 

100 

N  IV 

161.786 

2d -A 

6  34 

Ti  VIII 

I6I.2VC 

6 

F  VI 

161 .308 

TOO 

F  VI 

161. .14: 

90 

Sc  VHP 

161.353 

>00 

F  V| 

161  414 

ICO 

Co 

161  46 

300 

F  VI 

16!  .47/ 

120 

Cu 

>o!  551 

3CO 

Ni  XIII 

161  56 

50 

Ar  Xill 

161  61 

V  XIX 

1616! 

Fe  XXI 

1616: 

Cr  VI 

161  65 

600 

Cr  VI 

161  68 

600 

Al  IV 

161  686 

700 

Co 

161.70 

200 

Cu 

161  748 

250 

Ca  XIII 

161  75 

N-  XIII 

161  78 

V  VI! 

161  836 

400 

Co 

161  88 

800 

Cr  VI 

161  90 

200 

Sc 

161  908 

200.1 

Cr  VI 

161  93 

100 

Ni 

161  94 

30 

Ca  IX 

161  979 

80 

F  V 

162  011 

200 

Ti  VIII 

162  016 

1 

F  V 

162  053 

300 

Co 

162  07 

-'00 

Cu 

162  078 

300 

F  V 

162.082 

300 

I-  V 

J62  121 

390 

Mr  XX 

162  16 

Ni 

162  1 

40 

F  V 

162.172 

300 

Sc 

162  172 

200d 

F  V 

162  215 

300 

Sc 

162  236 

400 

F  V 

162  270 

400 

Ci. 

162.32 

500 

Mn  V|| 

162  349 

800 

Ca  :x 

1*2  371 

160 

N  !V 

162.374 

2  -A 

6.33 

1  VIII 

162  40! 

5 

J  IV 

162  42.3 

10  A 

6.32 

Na  IV 

162  445 

806 

()  V 

162.494 

250 

Ti  XVI 

162.51 

N  V 

162.556  P 

480 

Co  XI 

162.56 

500 

Sc  XVII 

'62.65  ? 

Cu 

162  651 

100 

Mn  VII 

162.667 

600 

Cr  XXI 

162  67  ? 

Mn  VII 

162.707 

300 

Cr  VI 

162  76 

400 

N  IV 

162  816 

Id 

2.16 

Cl  XI 

162.83 

767 


162  90 


FINDING  LIST 


166  645 


Hkmeal 

Wavelength 

Intensity 

Multi  pie( 

11  Hicmeni 

u 

Wavelength 

intensity 

Multipiei 

Ni 

Ca  XIII 

Cu  IV 

Ar  XIII 
li  V 

62.90 

162  91 
162.926 

162  % 

162 

50 

20  A 

20 

Sc  XVI 

O  V 

Sc  VIII 

N  IV 

Ar  XIII 

164.67 

164.7087 

164  772 
164.79-* 

164.80 

300 

300 

30 

2  13 

CV  XI 

Sc 

Cr  VI 

V  VI! 

F  VI 

162  90 
163TA, 
163.01 

161  134 

163  138 

1 

300 

500 

200 

200 

Ni  XIV 

Cr  VI 

Na  IV 

Co  XI 

Ca  XV 

164.80 

164.84 

164.841 

164.91 

164.94  P 

300 

400 

120 

V  VII 

Na  IV 

Ca  IX 

Ar  XII 

Cu 

163  182 

163.187 

163.229 

163.23 

163.271 

400 

600 

240 

300 

Mg  ’ll 

O  V 
re  VII 

Sc  XVI 

Cu 

164.954 

164.986 

165.081 

165.11 

165.127 

200 

150 

300 

300 

V  XVIII 

N  IV 

Co  XI 

Sc  VIII 

Sc  XVI 

163.29  ? 

163.311 

163.32 

163  416 

167  44 

Id 

150 

400 

2.15 

Mg  III 

Mn  XX 

F  IV 

Ca  XIV 

Sc  VIII 

165.195 
!65  2"  ? 

lo^'o 

165.36 

16  395 

10 

10 

300 

F  V 

F  V 

Fe 

F  V 

Ne  IV 

163.456 

163  501 

163  52 

163  518 
!o3 .56 

300 

400 

500 

60 

Ti  VI! 

Ni 

Fe 

F  IV 

Cu 

165.40? 

165.43 

165.47 

165  479 

165.481 

6 

70 

500 

1 

250 

Mg  'II 

F  V 

Cu 

Ne  IV 

Na  V 

163.586 

163.596 

163.598 

163.60 

163.616 

10 

200 

250 

10 

300 

Ar  X 

Ti 

Sc  VIII 

Fe  XVI 

Ni 

165  53 

165.653 

165.654 

165.656 

165.69 

400 

1 

400 

20 

30 

Cr  VI 

Na  IV 

Co 

Na  V 

N  IV 

163.80 

163.840 

163  85 

165  930 
163.949 

400 

400 

500 

200 

lOd 

2.14 

Ti  VII 

Ni 

Ti  VII 

Co  XII 

C  V 

165.716 

165.81 

165.836 

165.86 

165.91  P 

1 

40 

3 

N  IV 

B  V 

F  VI 

Ne  V 

N  IV 

1 63  972 
163.99  P 

164  015 
164.02 
164.048 

2  A 

too 

100 

50  A 

6.31 

6.30 

N  IV 

Fe  VII 

F  V 

Sc  VIII 

Cl  XI 

165.945 

165.95 

165.983 

166.022 

166.07 

50 

600 

900 

200 

2.12 

Ca  Xlii 

K  XIII 

Ni  XIV 

Ne  V 

Ni  XIII 

164.09 

164  13 

164.146 

164.15 

164  15 

250 

35 

100 

Ni 

Ti  VII 

O  V 

O  V 

F  V 

166.08 

1 66.63? 

166.1178 

166  1504 

166.177 

JO 

10 

200 

250 

10CJ 

M*  III 

Ti  VII 

0  V 

Cu 

Ne  V 

164  159 
164.173 
'64.1766 
164.259 

164  29 

10 

10 

150 

200 

80 

K  XI 11 

O  V 

Ni 

Cu 

Sc  VIII 

166.19 

166.2351 

166.29 

166  308 

166.317 

100 

300 

50 

120 

300 

Cr  VI 

V  VII 

Mg  III 

Sc  VIII? 

Ti  V 

164.30 

164  302 

164  384 
'.64.444 

164  446 

100 

too 

200 

100 

35 

N  IV 

Sc  VI 

Fe 

N  IV 

F  IV 

166.337 

166.35 

166.35 

166.377 

166.444 

10  -A 

350 

600 

20  -A 

200 

6.29 

6.29 

Ti  VII 

Cl  X 

Ar  XI! 

V  VI! 

Cr  VI 

164.478 

164.5 

164  5! 

164.523 

164  56 

3 

50 

300 

j! 

Ni 

Cr  VII 

N  IV 

F  IV 

I!  iV 

106.46 

i66.49 

166.496 

166.499 

166.540 

50 

59 

20  -A 

200 

75  A 

6.28 

6.28 

0  V 

0  V 

F  IV 

0  V 

0  V 

164.573f 

164.588? 

164  612 

164.6256 

164.6570 

300 

250 

200 

200 

330 

Ti 

Cr  VII 

Fe  VII 

Cl  XI 

Cu 

166.566 

166.57 

166.629 

166.63 

166.645 

1 

70 

50 

100 

768 


166.67 


FINDING  LIST 


170.54 


Element 

Wavelength 

Intensity 

. . “ 

Muluplet 

Element 

Wavelength 

Intensity 

Muhiplet 

Cr  XIX 

166.67  ? 

Na  IV 

168.544 

500 

Co 

166.71 

400 

Ni  VIII 

168.58 

150 

N  V 

166.875  P 

440 

8 

N  V 

168.587  P 

120 

7 

Ni  XII 

166.88 

Ni  VIII 

168.62 

10 

Sc  VIU 

16C.916 

300 

T.  Vll 

168.652 

10 

Ca  X 

166.945 

200 

Co  XII 

168.68 

N  V 

166.946  P 

520 

8 

Ni  VIII 

168.87 

40 

Cr  VII 

166  95 

50 

Fe  VIII 

168.90 

700 

Sc  VI 

165.957 

200 

Sc  XI 

168.942 

200 

Ca  XIV 

167.00 

Ni  VIII 

168.95 

20 

Cr  VII 

167.03 

80 

Ar  XII 

169.00 

Ca  X 

167.034 

250 

Ti 

169.030 

1 

Ni  VIII 

167.07 

80 

Co  XII 

169.04 

0  IV 

167.145 

Id  -A 

Sc 

169.105 

100 

Sc  VI 

167.17 

200 

Mg  III 

169  150 

100 

C  V 

167.218 

19 

Ni  VIII 

169  16 

400 

Ti  XVI 

167.22 

F  IV 

Vj.  166 

20C  -A 

Ni  '  III 

167.3? 

20 

Sc  VI 

169.26 

350 

C”  IV 

167.392 

10  -A 

Ni  VII! 

169.27 

40 

c  v 

167  402 

4 

24 

Ti  VII 

169.301 

20 

Ne  V 

167.47 

150 

Cr  VI 

169.44 

800 

Fe  VIII 

167.49 

700 

Sc 

169.451 

200 

Cr  VII 

167.50 

70 

O  IV 

169.47 

0 

Na  V 

167.51 0 

100 

F  IV 

169.481 

100 

Ne  V 

167.61 

30 

Cu 

169.488 

150 

Ar  XII 

167.62 

F  IV 

169.502 

100 

Ti 

167.625 

1 

O  IV 

169.58 

1 

Fe  VIII 

167.64 

700 

F  IV 

169.610 

100 

Ni  VIII 

167.66 

10 

Sc  XVI 

169.65 

Ne  V 

167.67 

250 

F  IV 

169  661 

200 

N  IV 

167.709 

150 

2.10 

Ni  XIV 

169.69 

Ne  V 

!o7.83 

25 

K  XII 

159.71 

F  V 

167.858 

100 

Cr  XIX 

169.72  ? 

Ne  IV 

167.92 

25b 

Ti  XVI 

169  74 

Ne  V 

167.92 

25b 

Mg  III 

169.746 

100 

Ti 

167.930 

1 

F  IV 

169.748 

200 

Ni  VIII 

167.97 

40 

Sc  VIII 

169.759 

400 

0  V 

167.9883 

400 

6 

Cu 

169.765 

150 

O  V 

167. 9910 

300 

6 

F  IV 

169.790 

300 

0  V 

168.0084 

250 

6 

F  IV 

169.839 

300 

Fe  VIII 

168.03 

700 

Fe 

169.88 

600 

0  V 

168.0469 

200 

6 

Co  XII 

169  91 

0  V 

168.0776 

200 

6 

Sc  XV 

170.00 

Ni  VIII 

168.08 

20 

Cu 

170.007 

150 

Na  IV 

168.084 

1000 

N  IV 

170.074 

200 

2.C9 

Cr  VI 

168.09 

700 

S*c 

170.105 

100 

Ne  IV 

168.10 

10 

Ni  VUI 

170  17 

80 

Cu 

168.111 

150 

F  IV 

170.187 

200 

Ni  XIV 

168.12 

N  IV 

170.208 

50  A 

6  27 

Ti  XVIII 

168.13  ? 

Mg  X 

170.21  P 

Ti 

168.162 

10 

O  V 

170.2194 

330 

Sc  XI 

168.165 

100 

N  IV 

170.249 

100  -A 

6.27 

Fc  VIII 

168.18 

800 

Sc  VI 

170.25 

250 

Ti 

168  192 

10 

Ni  VIII 

170.27 

20 

Co  XI 

168.327 

90 

Co  XI 

170.73 

2 

N.  VIU 

168.33 

10 

Co  XII 

170  33 

Co  XII 

168.34 

Ti  VII 

170.358 

125 

Cr  VI 

168.35 

300 

Cr  VII 

170.39 

100 

Ni  XIV 

168.37 

N  IV 

170.463 

50  -A 

6.26 

Sc  XI 

168.396 

400 

Ti  XVII 

170.48  ? 

Ca  Xili 

168.40 

Co  XXV 

170.5  P 

Na  !V 

168.409 

800 

Ni  XIV 

170.50 

F  IV 

168.450 

200 

N  IV 

170.505 

100  -A 

6.26 

N  V 

168.514  P 

50 

7 

Ni  VIII 

170.52 

250 

Fe  VIII 

168.54 

800 

1 

Sc  VI 

170.54 

150 

769 


170  559 


FINDING  LIST 


174.C8 


Element 

Wavelength 

Intensit  / 

Muhiplet  j| 

Ti  VII 

170.559 

20 

IT 

Cr  VI 

170.57 

200 

! 

V  XX 

170.58  ? 

! 

X 

170.58 

100 

i 

Ar  X 

1 70.63 

200 

j 

Na  V 

170.631 

100 

i 

Co  IX 

1 70.70 

500 

1 

Sc 

170.735 

100 

O  VIII 

170.80  . 

Mg  III 

170.802 

500 

Ni  VIII 

170.84 

10 

Cr  VII 

170.85 

£0 

Na  V 

170.923 

100 

Ti  VII 

170.938 

3 

0  IV 

170.9*0 

1  A 

Cr  VII 

170.98 

70 

O  IV 

170.988 

I  A 

F  IV 

171.066 

300 

O  IV 

171.071 

5 

Fe  IX 

171.075 

900 

Na  V 

171.076 

!00d 

o  iv 

171. 121 

5 

O  IV 

171. 191 

1 

F  V 

I 71 .214 

10 

F  V 

171.241 

100 

F  V 

171.302 

200 

S  VI 

171.33 

20 

Fe  XV 

171.359 

40 

Ar  XI 

171.36  P 

Ni  XIV 

171.37 

Cr  VI 

171.39 

400 

Ti 

171.392 

3 

Mg  III 

171  395 

400 

Sc 

171.530 

200 

Ca  XV 

171.58 

Li  II 

171.582 

100 

3 

Mg  IV 

171.657 

250 

Fe  XVI 

171  66 

300 

Co  XI 

171.66 

2 

Ti 

171.723 

3 

Sc 

171.823 

100 

Ti  VII 

171.888 

20 

Mg  III 

171.896 

Ti  VII 

171.952 

6 

Se  VII 

172.0 

500 

Cu 

172.036 

400 

Cl  XII 

172.06 

V  XVIII 

172  10  ? 

Ni  VIII 

172.10 

40 

Ni  XIV 

172.16 

O  V 

1 72. 1  ;-9 

700 

2 

Co  IX 

172.19 

150 

Cr  VI 

172.20 

200 

K  XIV 

172.26 

100 

Mg  IV 

172.311 

150 

i 

Ni  VIII 

172.32 

20 

Co  XII 

172.33 

Ti  VII 

172.353 

6 

Co  XII 

172.41 

Cr  VI 

172.48 

600 

Ne  IV 

172.49 

200 

3 

Ne  IV 

172.53 

250 

3 

K  XII 

172.57 

( 

Ne  IV 

172.62 

400 

1 

I'  IV 

1 72.653 

10 

f 

Element 


Wavelength 


Intensity 


Ni  VIII 

172.67 

40 

Ca  XVI 

172.73  ? 

Cr  VI 

172.83 

500 

Se  VII 

172.9 

700 

1 

Co  IX 

172.91 

Ni  VIII 

.  <2.93 

20 

O  VI 

172.935 

950 

F  V 

173.020 

tOO 

O  VI 

173.082 

1000 

F  VI 

173.145 

100 

Cu 

173.193 

100 

Sc  XV 

173.27 

C  V 

173.281 

10 

Sc 

173.346 

100 

Ni  VIII 

173.41 

750 

Sc  XV 

173.49 

B  V 

173.54  P 

F  V 

173.656 

10 

F  V 

173.714 

10 

Ni  XV 

173.73 

Sc  IX 

173.771 

300 

O  IV 

173.803 

! 

As  VII 

173.82 

600 

O  IV 

173  851 

2 

Sc  IX 

173.858 

400 

O  IV 

173  917 

5 

N  VI 

173.92 

Ne  V 

173.93 

500 

Ni  VIII 

173.95 

40 

O  IV 

173.968 

I 

Na  IV 

174.008 

10 

Fe  VIII? 

174.03 

100 

Cl  VII 

174.04 

150 

K  XIV 

174.09 

50 

O  IV 

174.105 

5 

Ne  IV 

174.12  P 

Cr  VI 

174.17 

300 

Cl  XII 

174.21 

O  IV 

174.220 

10 

Ni  VIII 

174.22 

10 

Ni  VIII 
Cr  VII 
Ne  IV 
Ni  VIII 
K  XII 


i 74.24 
174.28 
174.30 
174.36 
174.40 


750 

80 

15 

400 


Ni  VIII 

174.46 

250 

F  V 

1 74.490 

300 

Ni  VIII 

174.50 

10 

F  V 

174  513 

300 

O  V 

174  560 

150 

F  V 

174.568 

300 

Sc  IV 

174.57 

200 

Fe  X 

174  58 

700 

C!  VII 

174  60 

200 

As  v;i 

174.60 

1000b 

N  IV 

174.602 

200 

Co 

1 74.67 

309 

F  V 

174.698 

400 

As  Vll 

174.70 

1000b 

Co 

174.71 

300 

Ni  VIII 

174.75 

40 

Ni  VIII 

174.79 

150 

Co  XIII 

174.82 

Ne  IV 

174.88 

50 

Ni  VIII 

174.88 

80 

Multipiet 


4 

4 


14 


9 

6 


2.07 


770 


178.15 


174.910 


FINDING  1. 1ST 


Element 

Wavelength 

\ntsnsity  Multiplex 

Element 

Wavelength 

Intensity 

Muhiplet 

Ca  Vlll 

174.910 

50 

Ti 

176.538 

i 

Ne  IV 

174.92 

40 

Ar  Vll 

176.57 

500 

Ni  VIII 

174.92 

750 

Cr  VII 

176.61 

100 

Ni  VIII 

174.95 

40 

Ar  CII 

176.62 

Ca  VIII 

174.976 

50 

K  XII 

176.68 

Ni  XV 

174.99 

Ni  VIII 

176.69 

80 

F  IV 

175.033 

10 

Fe  XI 

176.694 

40 

Ni  VIII 

175.13 

400 

Ni  XV 

176.70 

F  IV 

175.132 

I 

Ni  VIII 

176  74 

250 

V  XVIII 

175.16  7 

Se  VII 

176.8 

40 

As  VII 

175.20 

600 

Cu 

176.824 

100 

K  VII 

175.210 

100 

Ni  VIII 

176.87 

750 

Fe  X 

175.26 

600 

Ca  XV 

176.88 

N.  VIII 

175.26 

40 

Ni  VIII 

176.95 

250 

Ni  VIII 

175.28 

40 

As  VII 

176.% 

600 

Cr  VII 

175.31 

80 

Ni  VIII 

176  98 

40 

Ni  VIII 

175  32 

4000 

Cl  XI 

177.00 

K  Xil 

175  35 

Ni  VIII 

177.10 

10 

Co  XII 

175.44 

Cl  XII 

177.11 

As  VII 

175.46 

1000 

N  IV 

177  119 

iOOb-A 

6  25 

Fc  X 

175.48 

N  IV 

177.142 

IOOb-A 

6.25 

Cu 

175.484 

300 

Ne  IV 

177.16 

400 

Ni  VIII 

175  49 

20 

N  IV 

177.163 

200  -A 

6.25 

Ni  VIII 

175  54 

40 

N  IV 

177.182 

100b -A 

6.25 

Ni  VIII 

175.56 

750 

Ni  Vlll 

177.19 

400b 

As  VII 

175.56 

1000 

As  VII 

177.23 

1000 

Sc  XVII 

175.61  ? 

Ti  VII 

177.238 

60 

Ni  VIII 

175.62 

20 

Fc  X 

177  24 

800 

Cu 

175.633 

250 

Ni  XIV 

177.28 

Ni  VIII 

175.64 

400 

Ni  VIII 

177.29 

80 

C  V 

175.67 

Ni  VIII 

177  32 

40 

Ni  VIII 

175.67 

400 

Ni  VIII 

17"  43 

80 

K  XV 

175.68 

50 

Cu 

177.466 

200 

Cl  XII 

175.71 

Sc  XV 

177.47 

Cr  VI 

175.75 

600 

S  X 

177.55 

250 

Co  XIII 

175.77 

Ni  XIV 

177.56 

Ni  VIII 

175.80 

1000 

Co  XI 

177.58 

1 

Cr  VII 

175.81 

80 

As  VII 

177  58 

900 

Ti  VII 

175.812 

90 

O  IV 

177.598 

1  -A 

Ni  VIII 

175.82 

1003 

N  IV 

177.602 

100b -A 

6.24 

As  VII 

175.84 

800 

N  IV 

177.621 

IOOb-A 

6.24 

Sc  IV 

175.89 

200 

Ni  VIII 

177  63 

10 

Ni  VIII 

175.91 

40 

N  IV 

177.646 

250  -A 

6.24 

Ni  VIII 

175.94 

750 

O  IV 

177.659 

!  -A 

Ca 

175.963 

50 

Sc 

177  686 

200 

Ne  IV 

176.01 

250 

O  IV 

177.698 

2  -A 

Ni  VIII 

176.03 

400 

Ti 

177.729 

1 

Cr  VI 

176.04 

800 

Ni  VIII 

177.73 

40 

Ni  XV 

176.10 

O  IV 

177.761 

5  A 

Ti 

176.105 

1 

Al  X 

177.80 

K  VII 

176.122 

200 

O  IV 

177.808 

6  A 

Ni  VIII 

176.13 

250 

Ni  VIII 

177.83 

10 

K  VII 

176.181 

20 

Ni  VIII 

177.87 

10 

Ni  VIII 

176.21 

10 

Ca  Vlll 

177.886 

20) 

Cu 

176.232 

150 

Cl  XI 

177.96 

Ni  VIII 

176.25 

80 

Ni  VIII 

177.97 

20 

Ni  VIII 

176.29 

250 

F  IV 

177.971 

200 

Fc 

176.32 

400 

As  VII 

178  00 

800 

As  VII 

176.32 

900 

Li  II 

178.015 

100 

2 

Sc 

176.325 

300 

Fc  XI 

178.060 

400 

Ni  VIII 

176.35 

20 

Ni  VIII 

178.06 

20 

F  IV 

176.367 

400 

F  IV 

178.126 

100 

N:  VIII 

176.42 

40 

Ar  XII 

178.15 

F  V 

176.477 

10 

K  XII! 

178  15 

300 

Ni  VIII 

176.50 

150 

He 

178.15 

600 

H  He  li 

Be  B  C  N  ()  F  Ne 

Na  Mg  Al  Si  P  S  Cl  At  K 

Ca  St  Ti  V 

Cr  Mn  Fe  Co  Ni 

Cu  Zn  Ga  Ge 

As  Se  Br  Kr 

771 


178.23 


FINDING  LIST 


i 82.323 


Klcmtnl  Wivelength 


Ti  XVI 
Ca  VIII 
F  V 
Cu 

Ni  VIII 

F  IV 
N  IV 

Ca 

Ti  XVII 
Ti  VII 

F  V 
F  V 
As  VII 
Ca  VIII 
F  IV 

Ti  Vkl 
Ca  VIII 
As  VII 
O  V 
F  IV 

Ca  VIII 
Ni  XV 
Ni  VIII 
F  IV 
Sc  VIII 

Na  XI 
Ni  XV 
Ni  VIII 
Co  XIII 
Fe 

Co 

Ti  VII 

Co 

Ca  VIII 

Cu 

Fe 

Ni  XV 
Ti  XIX 
S  IX 
V  VI 


178.23 

178.241 

178.434 

178.4*9 

178.52 

178.540 
178.547 
178.557 
178.57  ? 

178.572 

178.590 

178.612 

178.62 

178.639 

178.670 

178.673 
178.684 
178  69 
178.713 
178.724 

178.747 

178.75 

178.77 

178.805 

178.821 

178.83  p 

178.87 

178.91 

178.98 

179.00 

179.08 

179.107 

179.16 

179.215 

179.223 

179.23 

179.28 

179.31  ? 

179.32 
179.323 


Intensity 


200 

500 

150 

80 

100 
1  A 
50 

10 

400 

300 

900 

200 

300 

20 

50 

700 

150 

100 

10 

400 

100 

700 


250 

500 

500 

10 

500 

100 

150 

400 


450 

1000 


FlctQCM 


Sc  VII 
At  X!V 
O  IV 
S  X 

K  XII 

Ni  VIII 
Ne  IV 
Fe  XI 
Fe  X 
Co  XII 

O  IV 
As  VII 
Fe  XI 
Mg  IV 
Cl  IX 

S  X 
Ar  VI 
Ni  VIII 
As  VIl 
Mg  IV 

Sc  V 
Cl  XI 
Co  XIII 
N  IV 

Sc  V 

Cu 

As  VII 
Ni  VIII 
Fc  XI 
O  IV 

Sc  XV 
O  IV 
Mg  IV 
Mn 
Mg  X 

S  XVI 
F  IV 
Sc  V 
As  VIl 
F  IV 


Mulliniri 


12.29 


As  VII 
Ar  VIII 
Sc  V 
K  XIII 
Ca  VIII 


179.38  600 
1 79.40  500 
179.42  150 
179.46  400 
179.509  150 


Ne  IV 
Ne  IV 
Ti  XVII 
F  IV 
N  IV 


N  IV 

179.554 

2 

Co  XIII 

179.59 

Cu  IV 

1 79.630 

15 

Fe  XI 

179.762 

600 

N:  VIII 

179.77 

40 

P  XV 

179*  p 

As  VIl 

179.82 

400 

F  IV 

179.827 

100 

Ti 

179.842 

1 

I;  IV 

179.907 

1 

F  IV 

179,943 

200 

Ni  VIM 

179.97 

550 

F  IV 

180.029 

10 

Ni  :;v 

180.06 

Ar  VI 

180.07 

80 

Mg  IV 

180.071 

350 

Ni  VIII 

180.12 

250 

Sc  V 

180.14 

350 

Se.  VIl 

180.2 

80 

Ar  VIII 

180  25 

750 

2  -A 


12.28 


Na  IV 
Cl  XI 
Mg  X 
o  :v 
Ca  XV 


N  IV 
O  IV 
V  VI 
Co  XIII 
Mg  XII 


j  Na  IV 
Ti  VI 
C  VI 
I  Fe  XI 
O  V 

Mg  III 
I  Ni  VIII 


Wavelength 

Intensity 

Multi, >Ict 

180.260 

200 

180.29 

180.351 

2 

180.36 

150 

lc'9.37 

180.39 

250 

1 80.40 

75 

180.407 

700 

180.45 

700b 

180.45 

180.481 

5 

180  52 

900 

180  500 

300 

Io0.sl8 

400 

ISO.  7; 

180.72 

350 

1 80  "7 

120 

I80..V, 

40 

180.79 

900b 

180.797 

400 

180.82 

200 

180.85 

180.87 

180.928 

5  -A 

12.27 

180% 

200 

1 80.986 

200 

181 .08 

400 

181.10 

40 

181.140 

400 

181.150 

15 

181.21 

181.275 

25 

181.345 

350 

181.37 

■too 

181.50 

181.5  P 

181.521 

400 

181.55 

50 

181.57 

800 

181.571 

400 

181.61 

100 

181.65 

100 

181.65  ? 

181.65.5 

200 

181.746 

400 

2,(h 

18 '.758 

800 

181.84 

181 .86 

181  876 

10 

181.90 

181.943 

100 

6. 21 

181  995 

1  5 

182.050 

750 

182.09 

182.1  P 

182.126 

600 

182.151 

90 

182  17  P 

182.173 

500 

182.205 

150 

182.240 

300 

182.27 

20 

182.282 

400 

182.31 

300 

182.324 

20d 

6.22 

772 


FINDING  LIST 


Sc  V 

Ni  VIII 
Mn  VII 
As  VII 
Co  XIII 

Ni  VIII 

Sc 

As  VII 
Mn  VII 
Ca  VIII 

O  IV 
Sc  VII 

Ni  VIII 
Ni  Vlli 
N  IV 

Ne  IV 
O  IV 
Ni  VM 
N  IV 
Ni  VIII 

Mn  VI! 
Ni  VII! 
As  VI! 
Mg  III 
I-  V 

Ni  VIII 
Sc  VII 
I-  V 
Ni  VIII 
As  VII 

N  IV 
Mn  VII 
Ni  VIII 
Ne  IV 

I  V 

Ni  VIII 
Ne  IV 
O  IV 
Ni  VIII 

O  IV 

N  IV 
Ai  XIV 
Ni  VIII 
Mg  IV 
N  IV 

0  IV 
Ci  XIV 
Ni  VIM 
Na  III 
Sc 


Waveknglb 

182.392 
182.44 
182  50 

182.51 

182.52 

182.55 
182,618 
182.68 
182.69 
1 82  707 

182.711 
182.743 
182.76 
182  79 
182.827 

182.83  P 
182.832 
182.87 
182  894 

182  94 

182.96 
182.46 

182.97 
182.973 
182.979 

182.99 

182.993 

183  016 
183.02 
183  14 

183.146 

183.15 

183.16 

183.17 
183.238 

183.23 
183  25 
183.353 
183.39 
183.395 

183.402 
183.41 
183.44 
183  442 
183.450 

183.454 
183.46 
183.51 
183  575 
183.593 


My  luptct  jj  Hlcmcot 


Sc 

183  626 

1 30 

Ni  VIII 

183,63 

10 

Co  XIII 

183.65 

Sc 

183.673 

100 

As  VU 

183.68 

1000 

Mn 

183.72 

600 

Na  Ill 

183.747 

100 

Ni  VIII 

183  80 

40 

Ni  VIII 

183.83 

900 

Ni  VIII 

183.91 

80  d 

Mg  IV 

183.921 

50 

')  VI 

183.937 

650 

'C  VII 

183.96 

200 

Ni  Vlli 

183  97 

20 

As  Vli 

184  06 

800 

|  K  XV 
Ti  VI 
O  VI 
Ni  VIII 
Ca  VIII 

Mn 

Mg  IV 
N  IV 
Ni  VIII 
Na  III 

N  IV 
Ar  VIII 
Ca  V 
As  VII 
Ar  VIII 

Ca  IV 
Ca  XVI 
Ca  IX 
|  Ni  VIII 

j  I'e  XI 

Co  XIV 
Ca  V 
As  VII 
Ca  IX 
N  IV 

Ni  VIII 

N  IV 
Ar  XI 
He  X 
Ni  VU1 

K  IX 
Sc  VII 
Ni  VIII 
f  e  XXIV 
Ni  VIII 

Ne  V 
Mn  IX 
Fe  XI 
Ni  XV 
Ar  XIII 

Cu  IV 
Ni  Vlli 
As  VII 
Ca  V 
Ni  VII! 

As  VII 

Sc 

Fc  VIII 
Ni  VIII 

Ni  XVI 


Wive  length 

184.07  ? 

184.106 

.84.117 

184.12 

185158 

184.19 

184.199 

184.200 

184.20 
184  2  1  8 

184.247 

184.27 

184.280 

184.29 

184.32 

184.338 
184.37  1 

184.37 ; 

184  40 
184.41 

184.41 

184.415 

184.43 

184.433 

184.437 

184  44 

184.485 

184.51 

184.53 

184.58 

184.586 

184.607 

184.62 

184.63  P 
184.68 

184.73 

184.80 

184.800 

184.89 

184.90 

184.938 

184.95 

185.06 

185.102 

185.18 

185  19 
185.219 

185.22 

185.23 
185.23 


Intensity 


Multiple: 


50 

700 

320 

1 

6.18 

550 

2 

6.18 

600 

N  IV 

185.237 

1 50d 

N  IV 

185.257 

S50d 

C!  IX 

185.26 

Ca  V 

185  288 

50 

N  IV 

185  306 

200d 

O  IV 

185.384 

l 

Co  XIII 

185.39 

Mn  VIII 

185.46 

900 

Nc  IV 

185.48 

100 

F  IV 

■  85 .484 

300 

Sc  VII 

185.526 

300 

Ca  V 

185  540 

100 

O  IV 

185.544 

2 

n  :v 

185.568 

3 

Sc  VII 

185.575 

40 

190  181 


185  623 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Miiltiplet 

Element 

Wavelcugth 

Intensity 

Multiple! 

N  IV 

185.^23 

5 

6.16 

.... 

As  VII 

187  38 

900 

Ni  VIII 

185.65 

80 

Mn 

187.45 

500 

As  VII 

185.66 

800 

Ca 

187.515 

40 

Ca  XIV 

185.74 

Mn 

187.63 

400 

O  V 

185.745 

500 

12 

Ti 

187.671 

1 

Sc  Vil 

185.808 

330 

Mg  IV 

187.697 

15 

Ni  VIII 

185  82 

10 

Ti 

187.752 

1 

N  IV 

185.853 

75  -A 

12.24 

Mn 

i  87.76 

500 

K  IX 

185.883 

250 

Ti 

187.819 

I 

Cl  X 

186.06 

Ni  VIII 

187.87 

lO 

K  XIV 

186.06  P 

Co  XIV 

187  89 

N  V 

186.063  P 

520 

6 

F  IV 

187.916 

100 

Ca  XX 

186.1  P 

Ar  XIV 

187.95 

N  V 

186.149  P 

620 

6 

Mn 

?  87.96 

500 

Ni  VIII 

186.16 

10 

I-  IV 

188.004 

10 

Ni  VIII 

186  18 

80 

Ni  VIII 

188.06 

20 

N  IV 

186.218 

50  -A 

12.23 

Mn 

188.09 

500 

As  VII 

186.25 

700 

Mg  IV 

188.146 

15 

Cu 

186.2% 

150 

O  IV 

188.152 

5 

Ni  VIII 

•86.31 

10 

()  IV 

188.190 

i 

C  V 

186  329 

18 

Mn 

188.19 

600 

Mn 

186.35 

500 

Fe  XII 

188  219 

70 

Ar  XIII 

186  38 

Fe  XI 

188.305 

400 

Ti 

186.417 

1 

Co  XIII 

188.42 

Ni  VIII 

186  49 

250 

Mn  IX 

188.48 

900 

Mg  III 

186.510 

900 

4 

Sc  XVI 

188.50 

F  IV 

186.558 

100 

Mg  ill 

188.526 

300 

Ne  IV 

186X8 

750 

7 

Ni  VIII 

188.58 

150 

Fe  VIII 

186  60 

800 

N  IV 

188  583 

200b 

6  13 

Ca  XIV 

186  62 

Co  XIV 

188.60 

N  IV 

186  690 

250d 

6.15 

N  IV 

188.606 

200fc 

6.13 

C  V 

1 86.697 

30 

23 

N  IV 

188.656 

250 

6.13 

N  IV 

186  709 

250d 

6.15 

F  IV 

188.656 

200 

F  V 

186  715 

400 

Mn 

188.67 

600 

C  V 

186  745 

30 

23 

S  XI 

188  68 

225 

N  IV 

186.759 

<00d 

6  15 

N  IV 

188.743 

300b 

6.12 

Ni  VIII 

186.76 

10 

F  IV 

188.758 

100 

F  V 

186.788 

400 

N  IV 

188.762 

300b 

6.12 

Ne  IV 

186.79 

25 

N  IV 

188  818 

300 

6.12 

Co  XIV 

186.79 

Ar  XI 

188.82 

F  V 

186.842 

500 

F  IV 

188.834 

10 

S  XI 

186.85 

200 

Fe 

188.86 

500 

Ni  VIII 

186  86 

10 

Na  III 

188.870 

200 

0  IV 

186.872 

2 

Co  XIII 

188.89 

F  V 

186.879 

300 

Sc  XVIII 

l_.»98  ? 

Fe  XII 

186.885 

60 

Ca  XIV 

189.00 

Ne  IV 

186  92 

75 

Mn 

189.06 

800 

Ni  VIII 

186  93 

40 

Mn  IX 

189.16 

800 

0  IV 

186.936 

s 

Ni  XV 

189.21 

F  V 

186  968 

400 

Na  III 

189  346 

100 

0  i  / 

186.982 

1 

N  IV 

189.365 

1 

6.11 

F  V 

187  008 

400 

N  IV 

189.386 

5 

6.11 

Ai  XI 

187  08 

N  IV 

189  437 

10 

6.11 

Ni  VIII 

187.08 

10 

Mn 

189.49 

500 

F  IV 

187.105 

200 

Ar  XI 

189  57 

N  IV 

187  ,23 

10 

6.14 

Mn 

189.82 

400 

N  IV 

187  142 

10 

6.14 

F  V 

189.943 

200 

Mg  X 

187.17 

Mn  IX 

i  89.98 

N  IV 

187.194 

20 

6.14 

S  X 

189.99 

150 

Mg  III 

187.194 

800 

3 

Fe  X 

190.02 

400 

Ni  VIII 

187.20 

20 

Cl  XI 

19C  03 

Ni  VIII 

187.23 

10 

K  XIV 

190.07  P 

F  IV 

187  240 

100 

Na  IV 

190.126 

600 

Fe  VIII 

187.27 

600 

N  V 

190.155  P 

200 

5.01 

Ne  X 

18''.. 3  P 

Ti 

190.181 

1 
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194  593 


finding  lis^ 


Hemcnt 
0  V 

r  ix 

Mn  IX 
Ne  IV 
N  VII 

xvi 

He  VIII 
Cl  VI 

Sc  VII 
H  Vi 

Mn 
Ti  VI 
Mn  X 
Fe  XII 
N  IV 

Cl  XIII 
Cl  VI 
N  IV 
Ne  V 
Fe  Vlil 

Ni  XV 
Na  III 
Ne  V 
K  XIV 
N  IV 

Ne  V 
Co  XIV 
Cl  XI 
Mn  X 
O  IV 

O  IV 
He  VIII 
Cl  VII 
S  X 
e  iv 

K  XIV 
Cl  XII 
O  IV 
H  IV 
Mn  IX 

I  IV 
Cl  VII 

o  iv 

Ti 

F  IV 

Co  XIV 
He  XIII 
Mn 

Cu  IV 
H>  XII 

F  V 
F  VIII 
Ti 

N  IV 
■S  X 

N  IV 
F  V 
N  IV 
N  IV 
C'  IV 

H  IV 

Ca  V 
N  IV 
Co  XIV 
C  V 


_  W*vclcn#ih 

194.593 
194  b: 

194  61 
194.62 
194  71  p 

194. 72 
194  762 
J94  80 
194  813 
194  840 

194  88 

194  900 

195  03 
195  127 
195  202 

195  22 
195.23 
195  258 
195.37 
195  476 

195.52 
195.538 
195.55 
195  59  p 
195  610 

195.62 
195  66 

195  69 
195.85 
195.863 

196  009 
196.046 
196  12 
196.14 
196  27 

196  31  p 
196  33 
196  348 
196  351 

196.38 

196  390 

196.39 
196.435 
196.443 
196.448 

196.48 
196.531 
196.54 
196  585 
196  649 

196  713 
196  76 
196.785 
196  802 
I  -'6  83 

I  96  86a 
196  870 
196  92! 

196  944 
!%  96 

196  963 
196.970 

197  000 
197.01 
197  024 


199.804 


Id  A 
400 
500 

500 
400 
Id  -A 
I 

600 


50 

5T0 


5.07 


Ci  XIII 
Mn  X 
F  V 
K  XIII 
K  VIII 

n 

s  VIII 
Fe  XII 
N  IV 
N  IV 

F  V 
N  IV 
K  VIII 
Ti  VI 
F  IV 

C  IV 
Mn  X 
F  IV 


50 

N  IV 

N  IV 

200 

400 

I 

I  Sc  VII 
!  Fe  XVII 

1007  -4 

200 

15.18 

I.i  II 

Mn  IX 

Cl  XII 

500b  -A 

100 

400b 

400b 

2 

15  17 

6.06 

6  06 

5  06 

Sc  VII 

K  XIII 

Ca  V 

F  IV 

Cu 

100 

250 

400 

4 

6  06 

2A__ 

Ca  XVII 
Ti  VI 

F  IV 

Na  IV 

F  IV 

198.40 
198  42 
198.476 
198  49 
198  5.36 

198.540 
198.550 
198.58 
198  740 
198.764 

198  765 
198.821 
198.975 
198.977 

199  004 

599.04 
199.03 
199.086 
199  087 
199.159 

199.166 
199  26 
199  282 
199  32 
199  37 

199  522 

199.54 

199.553 

199.607 

199.723 

199.74  9 

199.759 

199.761 

199.769 

199.804 


100 

150 

125 

3 

50 

250b 

250b 

I 

300 

250 

400 

300 

10 

800 

300 

200d  -A 
450b  -A 

100 

300 

600 


50 

50 

300 

100 

100 


6  05 
6.05 


6  05 


5  04 


15  15 

1.5.14 


200 

500 

600 

500 
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FINDING  LIST 


204.64 


Element 

Wavekngtn 

Inter 

N  IV 

199.806 

20 

F  IV 

199.849 

500 

N  IV 

199  857 

50 

Ca  V 

199  890 

150 

k  vm 

199  921 

375 

Mn  XXIII 

F  IV 

199  93  P 

199  934 

500 

Ti 

199  960 

3 

Ti 

199.997 

F  IV 

200  001 

500 

Fe  XIII 

200  073 

60 

F  IV 

200  089 

700 

O  VIII 

N  IV 

200  15  F 

200  340 

300 

K  VP 

200  341 

50 

Fe 

Ca  V 

200.37 

200  512 

250 

Cu  VII 

200  667 

1000 

Mn  XI 

200,67 

>0 

C  IV 

200  68 

25d 

Ti 

700  691 

] 

Co  XIV 

Fe  XVII 

200  75 

200  80 

*00 

Sc  VI 

200  810 

100 

O  IV 

200  827 

2  ■ 

5  u  VII 

200  85! 

750 

Ca  V 

200.860 

150 

E  V 

200  Mi  i 

100 

O  IV 

200.915 

2 

600 

Cr  VI 

200  94 

Cu  Vil 

2^  948 

500 

Cl  Ml 

200  96 

o  iv 

200.966 

2 

(>  IV 

200  995 

5 

600 

F  IV 

201  011 

O  IV 

201  C22 

1 

I  IV 

201  063 

700 

C  IV 

20!  073 

O  IV 

201  098 

•> 

F  JV 

201  101 

600 

Fe  XII 

201  134 

70b 

Fc  XIII 

201 . 1 34 

70b 

Multiple; 


Hfciitenl 


Cl  VI 
F  IV 
F  IV 

Sc  XVI 
Ti  VI 
Cu 

Cr  VI 
F  IV 

Sc  VII 
K  XIII 
Cl  X 
Cr  VI 
Cr  VIII 

Cu 

Ar  XIII 
Fe  XII 
Ti  VI 
N  IV 

K  XIII 
Fe  XIII 
Cu 

Cl  XIII 
O  V 


201  I? 
201  160 


300 

800 


201  222 

600 

201  25 

201.311 

'4) 

201  329 

150 

20!  33 

300 

201  465 

400 

201  476 

40 

20!  48 

200 

201.50 

20!  54 

6C9 

201 .54 

201.615 

200 

201  69 

201  745 

30 

201  865 

125 

20!  988 

100.1 

202.01 

50 

202  056 

80 

202  065 

200 

202.10 

202  161 

300 

12  20 


5.03 


18  22 


14 


O  V 
Mn  X« 
O  V 
Cr  XIX 
N  IV 

Na  III 
Cl  XII 
N  IV 
S  VIII 
S  IX 

Sc  VI 
Fe  XI 
Na  III 
Fc  Xi 
Na  HI 

Cr  VII 
Mn  VII 
Mn  X 
O  IV 
Sc  VI 

F  IV 
Ca  VII 
O  IV 
Na  III 
C  IV 

F  IV 
Ti  VI 
Sc  VI 
Na  III 
Na  III 

Ar  XIV 
Cu 

Ti  VI 
N  IV 
N  IV 

Ca  VII 
N  IV 
O  V 
Cl  X 
Fe  XIII 


Wavelength 

202.184 
202  191 
202  224 
202.283 
202.303 

202.334 
202.38 
202.393 
202.42  > 

202.485 

202.490 
202.54 
202.595 
202  605 
202.62 

202.638 
202  67 
202.720 
202.72.7 
202.760 

202.78 
202.86 
202.86 
202.885 
202  921 

202  989 

202  989 

203  044 
203  050 
203.C57 

203.152 
703  200 
203  216 
203  282 
203.324 

203.35 
203  432 
203  434 
20.7.642 
203.694 

203.701 
203.780 
203  783 
203  80 
203.81 


Intenxiiy 

Multiplei 

400 

300 

14 

300 

14 

30C 

1 

14 

300 

14 

380 

14 

300d  A 

15.12 

200 

500b  -A 

15.11 

50 

250b 

50 

300 

30 

300 

900b 

900b 

15 

200 

10 

150 

25 

300 

50d 

5.02 

100 

6 

50 

200 

200 

600 

3 

501-  -A 

5  10 

50b  A 

15  10 

100 

50  A 

15.10 

330 

13 

70 


o 

V 

203  821 

380 

(> 

V 

203.851 

730 

V 

X 

203  87 

o 

V 

203  890 

420 

o 

V 

203.935 

330 

Na 

Ca 

i  IV 

VII 

203.959 

204  002 

200 

250 

Cu 

204  056 

150 

Mn  VII 

20*.  13 

900 

5 

VI 

204  19 

50 

Fc 

XIII 

204.26 

Ne 

IV 

204.27 

75 

Mr 

XI 

204.29 

N 

IV 

204  302 

150d 

Sc 

VI 

204.310 

100 

Ca 

VII 

204  376 

50 

Mn 

IX 

204.43 

600 

Ne 

IV 

204  53 

12.7 

Sc 

VI 

204  610 

50 

Ai 

XIV 

204  64 

13 

13 


13 

13 


18.21 


777 
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204.708 


FINDING  LIST 


K  tomcat 

Wavelength 

O  IV 

204.708 

Sc  VI 

204.719 

Cu 

704.725 

Ca  Vil 

204.736 

Fe 

204  77 

Ne  IV 

204  79 

O  IV 

204.901 

Ne  IV 

204  91 

Mn  XII 

204.92 

Fe  XII! 

204.951 

N  VII 

204  98  F 

Mn  XI 

204  98 

O  IV 

204  9% 

Cr  VIII 

205.01 

Sc  VI 

205.072 

O  V 

205.105 

Ar  XIII 

205.24 

Mn 

205.27 

Ni  Vll 

205.275 

Cu  IV 

205.278 

He 

205.31 

Ni  VII 

205.359 

P  X 

205.38 

Co  XI 11 

205.38 

Cl  X 

205.40 

Cu  VI  i 

205.402 

Cl  XI  u 

205.47 

Na  IV 

205.487 

1  V 

205  552 

Cu 

205.610 

Ni  VII 

205.637 

Cr  Vlll 

705.6S 

Ni  VI! 

20’  o83 

Ar  XIII 

205.77 

K  IX 

205.772 

V  V 

205  778 

Ni  Vll 

205.807 

O  IV 

205.842 

Co  XV 

205.85 

K  IX 

205.862 

Ti 

205  880 

Ni  Vll 

205.885 

N  IV 

205.940 

At  XIII 

205.94 

Na  IV 

205.956 

N  IV 

205. 968 

O  IV 

206.002 

Cl  X 

206.02 

N  IV 

20o.a?8 

Ni  Vll 

206.030 

Na  IV 

206. 1 55 

Co  Vll 

206.23 

K  XIX 

206  3  P 

Cu 

296.355 

Si  XIV 

206.4  P 

F  V 

206  430 

Cr 

206.53 

F  V 

206.594 

P  XV 

206.6  P 

Co  VII 

206.60 

C  IV 

206.641 

N  IV 

206.707 

Ca  X 

206.746 

Cu 

206.842 

Na  III? 

206.S71 

Ictensity 


Multiple' 


Element 


A 


1.1 

200 

-WO 

150 

400 

75 

1 

25 

50 


1  -A 
'’00 
100 

150 

900 

100 

60  -A 


20 

50 


150 

600 

400 

300 

320 

400 

10 

300 

300 

200 

1 

375 

1 

240 

500b 

400 

500b 

2 

500 

;oo 

300 

150 

t*X) 


200 

100 

300 

10 

1500 

lOrf 

50 

350 

10 


6  04 

6.04 

6.04 


5.01 

12.19 


Co  XV 
Mn  XI 
Mn  X 
Cr  Vlll 
O  IV 

O  !V 
Cu  IV 
Cu  XIX 
O  IV 
P  X 


Wave  length 


106.94 

207.02 

207.06 

207.07 

207.183 

207.239 

207.282 

207.31 

207.348 

207.35 


300 

40 

60 

20 

20 

15 


Ca  X 

Cl  X 

207.386 

7.07.41 

25 

Cr  VI 

207.44 

200 

Na  111? 

207  4.58 

10 

N  IV 

207  500 

20<l 

12. 

S  X 

207.53 

200 

K  VI! 

207.568 

20 

Cr  VI 

207.61 

30C 

P  X 

207.67 

200 

Cu 

207  733 

150 

Cl  Vll 

207.76 

200d 

j  O  V 

207.794 

550 

16 

N  IV 

207.813 

200d  -A 

18.' 

Co  XI' 

207.85 

Cu 

207.925 

350 

Mn  X 

Mn  XI 

207.98 

208.02 

400 

N  IV 

208  066 

400d-A 

I5.C 

Al  Vll 

208  1  ? 

N  IV 

208.113 

400b -A 

15  C 

K  Xlll 

208.12 

150 

N  IV 

208.131 

400b -A 

15.0 

N  IV 

208.150 

400b -A 

15.0 

Ni  Vll 

V  XV111 

208.182 

208.22  ? 

240 

F  IV 

Ar  XIV 

208  754 

208.31 

900 

S  X 

208.33 

200 

Fe 

208.44 

200 

Ne  IV 

708.49 

500 

2 

Cu  IV 

208.507 

15  -A 

N  III 

2.0?  'A' 

30d  -A 

N  IV 

’..8.5:0 

lOOd 

12.1 

Cr  IX 

<.08  53 

F  IV 

208.549 

200 

Ni  Vll 

208  580 

200 

Cr  VIII 

Ca  XV 

208.63 

208.6ft 

200 

N  HI 

208.670 

50t)  A 

Ni  VII 

208.679 

80 

Fe  XIII 

208  690 

20 

n  in 

208.730 

50  -A 

Nc  IV 

208.73 

500 

2 

Ne  IV 

208  90 

400 

2 

Ni  Vll 

208  940 

240 

Sc  VI 

C!  XI 

Ni  XV 

209.050 

209.18 

209.18 

100 

N  V 

209.274  P 

800 

N  V 

207.308  P 

800 

2 

N  IV 

209.378 

400b 

6.03 

Al  Vll 

709.4  1 

N  IV 

209.407 

400b 

6.03 

Cr  IX 

209.44 

200 

N  IV 

209.471 

400b 

6.03 

778 


209  57 


FINDING  LIST 


214.205 


Ktemcnt 

Wavelength 

Intensity 

Muhifdct 

Fitment 

Wavelength 

Intensity 

MuHiplet 

Mn  XI 

209  57 

i 

Sc  VI 

212.121 

50 

Fe  XIII 

209.634 

40 

S  XII 

2I2.M 

150 

Ca  VII 

209.723 

250 

Co  VII 

212.15 

1000 

Fe 

209.75 

300 

j  Co  VII 

212.23 

80 

Cl  XIII 

209  81 

Ni  VII 

212.316 

160 

Co  VII 

209  815 

10 

n  m 

2)2.359 

50d -A 

Sc  VI 

209  821 

200 

C  IV 

212  421 

250 

N  IV 

209  842 

150b 

12.16 

N  III 

212.465 

100  -A 

'  c  XIII 

209  927 

50 

1  Ni  VI! 

212.516 

700b 

Cl  Xi 

209  93 

Ne  IV 

212.56 

750 

6 

N  !  V 

209  976 

100b -A 

15.07 

Ni  VII 

212.560 

20 

P  V 

210  00 

10 

O  IV 

212  578 

5<1 

N  IV 

210  028 

< 

8 

<N» 

15  07 

S  X 

212  60 

C!  X 

210  08 

Co  Vil 

212  61 

250 

N  IV 

210  092 

!00b -A 

15  C7 

!  Ni  VII 

212.625 

60 

1 1  II 

210  1 

! 

Co  VII 

212  64 

1000 

N  IV 

210.111 

100b  A 

15.07 

Co  XVI 

212.78 

Mn  XI 

210  16 

Mn  XI! 

212  81 

Cu 

210.217 

150 

Ni  VII 

212.856 

20 

Co  XVI 

210  23 

Ni  VII 

212.904 

600 

Mn  XII 

210  34 

Co  VII 

212  91 

900 

Co  VII 

210.37 

40 

Ni  VII 

212.949 

400 

Pc 

210.40 

300 

O  IV 

212.974 

iOd 

Ar  XIII 

210  46 

Cr  VIII 

213.03 

200 

I  IV 

210.480 

100 

V  VI 

213  04 

20 

Sc  VI 

210  523 

40 

|  Co  VII 

213.06 

20d 

1  IV 

210  545 

100 

n  iv 

213  061 

IOd 

Sc 

210.550 

200 

N  III 

213.086 

lOOd-A 

Cu 

210.612 

150 

Ni  VII 

213  096 

300 

Cr  IX 

210.62 

Sc  VI 

213  118 

200 

Fe  X 

210.67 

2( 

K  V> 

213.121 

50 

Co  VII 

210  68 

10 

1  Ni  VII 

213.133 

80 

Co  VII 

210.71 

10 

j  N  III 

213  164 

200d -A 

Cr  Vli 

210.77 

80 

Sc  VI 

213.192 

100 

..  8111 

21 1  00 

Ca  VII 

| 

2’  4.194 

10 

(  ,  '.xvii 

2110  P 

•  Ni  Vli 

2)3.258 

100 

N  VII 

211.037 

loO 

V  VI 

213.32 

30 

Cu  IV 

211.109 

50  A 

Ni  VII 

213.339 

200 

i  IV 

211.152 

10 

N  III 

213.364 

50d  A 

Co  VI! 

211.25 

10 

Ar  XIV 

213  42 

Ni  VII 

211  298 

80 

Ni  VII 

213  422 

240 

Cr  IX 

211  32 

n  ;v 

213  443 

300d  A 

18  19 

Fe  XIV 

211.32 

80 

N  III 

213.447 

lOGd-A 

N  IV 

211.405 

400 

2.03 

Ni  VI) 

213.496 

300 

Sc  V) 

211.416 

400 

Ni  VII 

213.515 

500 

Cr  VIII 

211  42 

200 

S  XI 

213.55 

125 

Ni  VII 

211.433 

240 

V  VI 

213.6! 

10 

Sc 

211  505 

170 

Cu  IV 

213.617 

8  -A 

Vi  VII 

21 1  539 

10 

F  V 

213  684 

IOd 

Mn  XI 

211.54 

Sc  VI 

213.702 

100 

Sc  VI 

2l!.ol2 

200 

Ni  VII 

213. 714 

500 

Ni  VII 

2ll  649 

240w 

Mn  XI 

213.75 

Co  V !  I 

211  65 

40 

Fe  XIII 

21.3  781 

40 

N  IV 

21 1  679 

250d 

12  15 

F  IV 

213  848 

700 

■Sc  VI 

21 1 .696 

50 

V  VI 

213.87 

60 

Cu 

211  707 

200 

Ni  VII 

213.908 

600 

Fe  XI! 

211.749 

30 

Ni  VII 

213.924 

200 

Ni  VU 

211.719 

280 

O  IV 

213  975 

15 

()  IV 

211  808 

Id  -A 

()  IV 

214.028 

25 

K  XVI 

211  81  ? 

Ni  VII 

214.042 

300 

Cr  IX 

211  97 

P  IV 

214.062 

700 

Ni  VII 

211.993 

180 

Ni  VII 

214  ill 

140 

N  III 

212  019 

20d  -  A 

O  IV 

214.152 

40 

N  III 

212.049 

50  -A 

Ni  VII 

214.166 

40 

N  III 

212.087 

80  A 

O  IV 

214.205 

15 

_ 
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1 


214.235 


FINDING  UST 


218. S46 


Kkmrrt 

WkvcknftL 

intensity 

Muhaplct 

j  Fkment 

Wftvcfettfih 

intensity 

MuHiplet 

n»  m 

214  235 

400 

Si  VIII 

216.800 

20d 

Ni  VII 

214.237 

20 

Fe  XIII 

216.88 

35 

O  IV 

214.249 

2 

1  Si  VIII 

216.918 

100 

S  VI 

214.28 

20 

Fe  XIV 

216  95 

()  IV 

214.290 

2 

Ca  VIII 

216  955 

100 

N  IV 

214.291 

250 

12  14 

!  o  iv 

216  960 

1 

K  V» 

214.351 

100 

i  Ni  VII 

217.018 

160 

N  IV 

214  414 

50d  A 

18.17 

;  Ca  VIII 

217.040 

200 

Ft  XI I 

214  415 

20 

Mn  XII 

217  10 

Ni  VII 

214  440 

120 

!  Fe  IX 

217.108 

400 

Ni  VII 

214.492 

1 40d 

Co  VII 

217.13 

20 

V  V  I 

214  50 

10 

j  Ni  VII 

217  138 

240 

Na  III 

714.595) 

200 

Sc  IV 

217.189 

40 

Si  VIII 

214  750 

100 

Cr 

2:7  19 

300 

F  III 

214  804 

3 

Ar  XII 

217.21 

N  IV 

214  843 

10 

12.13 

N  IV 

217.218 

500 

13  1[ 

S  XI 

214  85 

125 

P  V 

217  22 

20 

F  III 

214.862 

3 

Fe  XII 

217.283 

30 

Na  III 

214  868 

400 

Ne  IV 

217  34 

7^ 

S  XI 

214.98 

100 

Na 

217.385 

10 

Mn  XI! 

215.03 

Cr 

217.55 

200 

0  V 

215.040 

380 

4 

Cr 

217  6! 

200 

Cr  IX 

215.04 

S  XI 

217.63 

200 

Na  III 

215  042 

200 

Ne  IV 

217  64 

75 

O  V 

215  103 

420 

4 

Ni  VII 

217.658 

160 

S  XII 

2.5.18 

I5C 

Cu 

217.743 

200 

Na  III 

215.230 

400 

Cl  XIII 

217.77 

O  V 

215  245 

500 

4 

Ne  IV 

217.78 

75 

Co  VII 

215.26 

80d 

Ni  VI! 

217  781 

10 

Ti  XVII 

215  31  •* 

Si  VII 

217.826 

350 

Na  III 

215.340 

400 

Ne  IV 

217  83 

125 

Ca  XV 

215.37 

Mn  X 

217.88 

Cr 

215.38 

300 

Co  VII 

217  88 

20 

Ne  IV 

215.40 

2.4 

N  IV 

217.895 

5000  A 

15  06 

Ar  XII 

215.49 

N  IV 

218  044 

400b  A 

15.05 

Na  IIP 

215  498 

10 

N  IV 

218  067 

400b  -  \ 

15  05 

Sc  IV 

215.522 

100 

4 

N  IV 

218  088 

400b  A 

15  05 

Cu 

215  611 

500 

V  VI 

218.09 

90 

Na  III 

215.671 

400 

Mn  X 

218  1 1 

F  V 

215  676 

10 

Co  VI! 

218  11 

20 

Ne  IV 

215.71 

15 

N  IV 

218  116 

400b  A 

15  05 

N  IV 

215.755 

75 

12.12 

Ne  IV 

118.13 

100 

Ni  VII 

215.759 

600 

Cr 

21*  15 

100 

He  IV 

215.84 

75 

Nc  IV 

2)8  18 

50 

Mn  XI 

215.86 

S  XII 

218.20 

7.50 

Na  III 

215  870 

100 

Fe  XIV 

218.21 

Ni  XV 

2. 5.94 

N  IV 

218.250 

400 

n  in 

S  XI 

215.95 

250 

Ar  XII 

218.29 

Cr  IX 

215.97 

Ne  IV 

218.34 

75 

()  V 

216  018 

500 

14 

N  III 

218.349 

50  A 

Cu  IV 

216  063 

50  A 

N  III 

218.378 

70  A 

Ni  VII 

216  064 

400 

Ni  XVI 

218.39 

Na  III? 

216  120 

100 

N  III 

218.416 

100  A 

Mn  XII 

216.12 

Co  VII 

218.42 

40 

Co  VII 

216.205 

20 

Nc  IV 

218.48 

I00d 

Ni  VII 

216  408 

300 

Ni  VI! 

2! 8  531 

100 

Ne  X 

216.41  P 

Mn  XII 

218.56 

Cu 

216.454 

250 

Co  VII 

218.56 

10 

Cr  XXII 

21651  P 

Ne  IV 

218,64 

125 

Ni  VII 

216.550 

140 

V  VI 

218.64 

60 

Mn  XI 

216.60 

Mn  XII 

218.70 

Cr  VIII 

216.67 

Ni  VII 

218.764; 

100 

Co  VII 

216.70 

250 

Ne  IV 

218  7? 

250 

Cr  X 

216.72 

400 

Sc  VI 

218.837 

400 

Na  XI 

216.8  P 

Ni  VII 

218.846 

20 

780 


zutirAHt 


itftfinBi  t  *ii*« 


’lit  88 


FINDING  LIST 


223  497 


U  XII 
Mn  XII 
F  III 

Co  VI! 
Ni  VII 


Ai  VI 
P  VII 
Cu  IV 
Cr 

Co  XVI 


As  VI 
Cr  IX 

Ti 

Co  VII 
I-'e  XIV 


Cc  ,  II 
N  ,V 
Co  VII 
N  IV 
Co  VII 


O  V 
Co  VII 
Co  VII 
Ni  XVIII 
Cr  X 


Cr  XI 
Co  VII 
Co  VII 
K  VII 

Ti 


K  IV 

Co  VII 
Co  VII 
N  IV 
Co  VII 


Ar  VI 
Co  VII 
Co  VII 
As  VI 
Co  VII 


K  VI' 
Co  V!( 
Ar  XV 
Co  VII 
Cr  X 


Sc  VI 
Co  VII 
S  IX 
Co  VII 

C  „  V.i 


219  S3 
219.54 
219  588 
21964 
219.782 


219.90 
219  91 
219  927 
219  94 
219  94 


220.0 
220  02 
220.045 
220  07 
220  09 


220.10 
220.124 
220  23 
220  280 
220  34 


220  352 
220  37 
220  405 

220.41 

220.42 


220.42 
220  515 
220  62 
220  629 
220  739 


220  765 
220.77 
220.81 
220  885 
220  89 


220  95 
220  96 
220.98 
22  i  0 
221.02 


221.035 
221.06 
221.10 
22!  15 
221.18 


221  204 
221  24 
221  26 
221.30 
221.37 


20 


120 
450 
6  -A 
200 


K  VII 
Ni  XXVI 
Co  VI] 

O  IV 
N  IV 


Co  VII 
N  IV 
Fe  XIII 
N  IV 
N  IV 


Ni  XV 
V  VII 
Co  VII 
Ti 

K  VII 


800 


1 

400 

60 


10 

50 

10 

400 

150 


12.09 
12  08 


Of  VI 
Cr  XIV 
Fe  VIII 
O  V 
Co  VII 


Ca  VII 

K  VII 
Co  VII 
Co  VII 
Ne  IV 


800 

150 

150 

10 


10 


Co  VII 
Cl  XI' 
Co  VII 
O  IV 
()  IV 


150 

1000 

100 

1 


700 
40 
20d 
2<J  A 
20 


18  42 


200 

40 

150 

1000 

750 


C  IV 
Co  VII 
Sc  VI 
St  VI 
N  IV 


Co  VII 
Ni  XVI 
C!  XII 
N  VII 
Cl  XII 


100 

1  sc 


2C 


Co  v>; 
Ne  IV 
Ni  VII 
S  IX 
V  VI 


Co  VII 

Gc  VI 
Co  VII 
Ni  VII 
F  IV 


Sc  VI 
N  IV 
h  IV 
P  VII 
F  IV 


H  lie  I.i  Hi  B  C  N  O  ! 


221.480 

150 

221  497 

I 

221.52 

1000 

221.543 

10 

22 i .567 

10 

221  597 

10 

2216  P 

2.21  52 

250 

221  648 

15 

221  729 

300S> 

221.75 

1000 

221  789 

450 

221  830 

40 

221  854 

300b 

221.871 

300b 

221.93 

221.95 

200 

221.96 

900 

222.02! 

« 

222.122 

100 

222  14 

100 

222  16 

200 

222  189 

200 

222.235 

200 

222.37 

10 

222.373 

222.450 

too 

722.53 

10 

222.57 

1000 

222.60 

200 

222.67 

750 

222.72 

•*22.72 

10 

222.763 

25 

222.77? 

15 

222.791 

350 

222.54 

80 

222.844 

150 

222  855 

390 

222  893 

30d  -A 

223.08 

1700 

22.3.09 

223.10 

223  !  2  P 

223  14 

223  19 

900 

223.235 

125 

223.248 

20 

223.27 

100 

223.30 

100 

223.30 

1000 

223.32 

600 

223.37 

750 

223.377 

100 

223  394 

300 

223  408 

100 

223.421 

500d  -A 

223.456 

200 

223.4S 

350 

22.3.497 

100 

15.04 


15.04 


15  04 
15  04 


15.41 


18  16 


>c  As  Se  ir  Kr 


223.52 


FINDING  LIST 


227.20 


Kirmcnt 

Wsvekngth 

Intensity 

Multiple! 

]  Fie  meal 

Wavelength 

Intensity 

Ge  VI 

Co  VII 
Mn  XII 
Ne  IV 

Si  IX 

223.52 

223.54 

223.56 

223.60! 

223.72  P 

400 

1000 

125 

80 

Ti  V 

Co  vn 

|  Ni  VII 
[  V  V 

C  IV 

225.347 

225.43 

225.476 

225.48 

225.49 

400 

40 

40 

30 

4 

11  09 

O  IV 

Co  VII 

Ni  VII 

Ni  VII 

0  IV 

223  728 

223.73 

223.762 

223  819 
223.841 

1 

1000 

60 

60 

1 

j  Cu  IV 
!  Co  VII 

Co  VII 

:  Ni  vn 

N  IV 

225.497 

225.68 

225.71 

225.734 

225.741 

25  -A 

80 

40 

200 

50d  -A 

18.40 

Cr  X 

Co  VII 

Cr  IX 

Fe  VIII 

C  IV 

223.86 

223.86 

223.87 

223.870 

223  9 

750 

200 

tiii 

Ni  VII 

V  VII 

Co  VII 

Ge  VI 

N  III 

225  760 

225  79 

225.33 

225.87 

225.837 

40 

500 

750 

700b 

300d  A 

Co  VII 

Ni  VII 

Co  VII 

F  V 

Ni  XV 

223.91 

223.948 

223.99 

223  999 

224.04 

550 

20 

250 

1 

Co  VII 

Ni  VII 

V  VI 

N  III 

Co  VII 

225.87 

225.889 

225.90 

226.030 

226.03 

10 

60 

70 

300  A 
1000 

Co  VII 

Co  XIV 

Cl  VII 

Ti 

Cu  XIX 

224.08 

224  13 

224  14 

224  169 

224.22 

80 

300 

1 

3 

O  III 

F  III 

!  Ni  VII 

F  III 

N  III 

226.038 

226.055 

226.062 

226.094 

226.122 

50d 

6 

180 

10 

100  -A 

Ar  XII 

Co  VII 

Co  VII 

Ni  VII 

Ce  VI 

224.25 

224  335 

224  Zo 

224.381 

224  40 

550 

10 

320 

1000'u 

F  III 

Cr  VI 

Ni  VII 

Cr  X 

Ni  VII 

216.169 

276.20 

226.215 

226.24 

226.268 

20 

500 

20 

<7 

Ge  VI 

Gc  VI 

C  IV 

V  VI 

V  VI 

224  40 

224.49 

224.5 

224  50 

224.59 

1000b 

1000 

2 

900 

90 

11.10 

Ca  VII 

F  V 

Ni  VII 

Ni  VI! 

T. 

7.26.292 

226.341 

226.347 

226.399 

226.409 

50 

200 

140 

20 

1 

Cl  XIII 

Co  VII 

Mn  XII 

N  IV 

Co  VII 

224.60 

224  60 

224.62 

224  629 

224.71 

10 

450b 

1000 

12  07 

Cr  XI 

Ti 

N  III 

Ti 

S  IX 

226  45 

226  462 

226  520 

226.561 

226.59 

1 

50d -A 

1C 

IOO 

Ni  VII 

Cr  X 

Fe  XV 

S  IX 

Ti 

224.724 

224  74 

224.745 

224.75 

224.818 

280 

40 

450 

1 

F  V 
!  T. 

Ni  VII 

V  VI 

Ti 

226.608 

226.629 

226.158 

226.66 

226,68.* 

90 

t 

40 

60 

1 

N  III 

V  V 

Ni  VII 

Co  VII 

Gc  VI 

224  873 

224.90 

224  919 

224  93 

224.94 

50d  -A 

30 

240 

!0 

700 

Ge  VI 

C  IV 

Ti 

As  VI 

Ge  VI 

226.69 

226.72 

226.722 

2268 

226  82 

300 

6 

1 

100 

500 

1 1 .08 

Si  IX 

Ti 

C!  VII 

N  IV 

F  V 

225.073 

225  033 

225.08 

225.110 

225.114 

800 

1 

500 

800b 

lOd 

6 

Co  VII 

N  III 

N  III 

Mn  XIII 

F  IV 

226.83 

226.832 

226  910 

226.91 

226  944 

7.0 

350  -A 

400  A 

600 

Co  VII 

N  IV 

V  VII 

Ni  VII 

N  IV 

225.12 

225.142 

225.16 

225  182 

225.212 

80 

800b 

800 

20 

800 

6 

6 

Co  VII 

Si  IX 

N  IV 

1-  IV 

F  IV 

226.98 

227.007 

227.026 

227.079 

227.101 

1 50<1 

800 

100 

300 

500 

12.06 

S  IX 

Co  VH 

Ni  V  M 

0  IV 

N  III 

225.23 

225  23 

225  238 

225.299 

225.302 

50 

150 

60 

25 

70d  A 

fl 

Co  VII 

Ni  VII 

C  V 

S  VI 

Cr  VI 

227.11 

227.191 

227.192 

227.20 

227.20 

20 

140 

100 

200 

400 

13 

782 


227  211 


Itcmcn! 


F  IV 
Fe  XV 
Si  IX 
O  V 
Ni  VII 

Cr  X 
O  V 
Cl  XII 
N  III 
S  XII 

O  V 
N  III 
O  V 
Ni  VII 
K  VII 

G  V 
Ni  VII 
Ti 

Ca  VI 
O  V 

Fe  XV 
Ni  VII 
Cl  XII 
Ni  VII 
S  VI 

Ge  VI 

V  VII 
Co  VII 
Ni  VII 
Ca  VI 

Ni  VII 
Ni  VII 
Ti 

V  VIII 

S  X 

P  IX 
Ni  VII 
C  IV 
Cl  XII 
Ni  VII 

Ge  VI 
Co  VII 
Ni  VII 
F  IV 
Mn  XI 

Ni  VII 
F  IV 
Sc  V 
Mn  XI 1 
Ca  VI 

F  IV 
V  VIII 
S  X 
Cr  X 
N  III 

N  III 
S  IX 
N  III 
Ni  VII 
Fe  VII 

0  III 
Ti  V 
Ni  VII 
O  III 
Co  XVI 


FINDING  LIST 


211.21 


227.211 

400 

227.22 

20 

227.30 

227.377 

300 

227.377 

40 

227  42 

227.469 

3C0 

227.47 

227  479 

250b 

227.50 

150 

227.511 

380 

227.515 

250b 

227.549 

300 

227.570 

10 

227.625 

100 

227.634 

300 

227.636 

180 

227  639 

i 

227.642 

20 

227  689 

300 

227.70 

227.734 

227.83 
227.831 

227.84 


228.790 
228.84 
228.844 
228.864 
228  866 

228.893 
228  909 
228.927 
228.988 
229.07 


40 

20 

200 


227.86 

300 

227.88 

400 

227.88 

20 

227.889 

160 

227.922 

100 

228.02.3 

200 

228.039 

80 

228  135 

| 

228.15 

228.1? 

250 

228.25  P 

228.255 

100 

228.27 

25d 

228.29 

228  299 

10 

228  41 

900 

228.425 

40 

228  484 

80 

728.496 

1 

228.52 

228.541 

100 

228.552 

10 

228.565 

300 

■>28.61 

'28  628 

350 

2 28. 64 r 

100 

228.67 

400 

228.70 

350 

228.71 

228.762 

250b-, 

250b  -A 
100 

250b  -A 
40 
20 

10 


.0 


11.07 


Co  VII 
Ci  XIII 

il  K  v» 

|  Ge  VI 
|  Ge  VI 

ij  V  VII 

II  He  II 

Ar  VIII 
Ni  VII 
Co  VII 

Ti 

Ca  VI 
He  II 
P  V 
Na  III 

Co  VII 
O  IV 
Ar  XVIII 

V  VIII 
N  IV 

O  IV 

F  III 

V  VIII 
lie  II 
Ti 

Ge  VI 
Cr  XI 
Ti 

Co  XIV 
Co  VII 

Ti 

C  IV 
Co  VII 
Ca  VI 
F  III 

N  III 
T. 

Na  ill 
F  III 
N  III 

K  VIII 

n  ;;i 

O  IV 
He  II 
K  VIII 

K  VIII 
O  IV 
N  III 
N  III 
V  VIII 

Ge  VI 
Sc  V 
N  III 
N  III 
Ar  VIII 

C  IV 

F  III 

O  IV 
Fe  VII 
O  IV 


O  V 
O  IV 
(>  IV 

o  rv 

Cr  X 


229.13 

20 

229.15 

229.258 

150 

229.26 

700 

229.35 

400 

229.38 

600 

229.431 

P 

5 

229.44 

250 

229.569 

80 

22.9.61 

1000 

229.61 9 

3 

229.734 

350 

229.736 

P 

6 

229.83 

200 

229.868 

300 

229.87 

1000 

229.8% 

I 

229.9 

P 

230.00 

230.0.35 

lOOd 

230  040 

1 

230.117 

35 

230  12 

500 

2.30  139 

P 

9 

230.155 

1 

230.25 

230.29 

230.304 

7.30.34 

230.36 

2.30.425 

230.43 

2.30.45 

230.495 

230.553 

230. 491 
230.591 
230.593 
2.30.603 
230  626 

230.678 

230.681 

230.682 
230.686 
230.706 

230.745 

230.755 

230.765 

230.789 

230.82 

230  82 
230.848 
230.861 
230.879 
230.88 

233.9 

231  011 
231  031 
231.043 
231.070 

231.070 
231  101 
231  140 
231.200 
231  "" 


;oo 


40 

1 

25d 

20 

250 

1 

300b -A 

1 

200 

1 

300b  -A 
250 

300b -A 
2 
12 
300 

375 

5 

250b  -A 
250b  -A 
200 

200 

100 

25Cb  -  A 
250b  A 
350 


6 

10 

100 

60b 

380b 

40 

15 

40 


11 


10 


18.39 


11.06 


11.05 


783 


mm 


235  563 


231.239 


FINDING  LIST 


Element 

Wavelength 

Intercity 

MulUplel 

Element 

Wavelength 

Intensity 

Mulliplel 

O  IV 

231.210 

40 

O  IV 

233.457 

60 

7 

0  IV 

231.299 

60 

N  Ill 

233.459 

350b -A 

¥  IX 

231.3  P 

V  Vll 

233.47 

700 

Co  VII 

231  32 

40 

O  IV 

233.496 

60 

7 

V  VIII 

231.33 

N  111 

2'  498 

350b -A 

I  III 

231.381 

I 

O  IV 

233  521 

40 

7 

He  11 

231,454  P 

17 

7 

F  IV 

3  3.526 

400 

N  III 

231.465 

150  -A 

C  IV 

233  53 

lOOd 

11.04 

Co  Vll 

231.48 

20 

O  IV 

233  561 

90 

7 

N  III 

231.497 

150  -A 

O  IV 

233.5% 

40 

7 

N  111 

231.540 

200  -A 

N  III 

233  599 

300b -A 

i'i 

231  553 

1 

N  111 

233.620 

300b  A 

1>  XI 

231  67 

100 

N  111 

233.696 

300b  A 

Co  VII 

231.68 

40 

N  lli 

233.716 

300b -A 

he  Vll 

231.726 

300 

Mn  XIII 

233.73 

Mg  III 

231.730 

1000 

2 

Co  Vll 

233.75 

250 

Ge  VI 

231.78 

700 

he  Vll 

233.762 

50 

Co  Vll 

231.79 

20 

Ti 

233.787 

1 

C)  V 

231.82 3 

380 

Ni  XVIil 

233.79 

35 

V  Vll 

231.99 

300 

Cr  X 

233  80 

N  IV 

232.112 

100 

5  07 

he  XV 

233.865 

30 

Mn  Xlll 

232.12 

Co  Vll 

234.01 

40 

N  IV 

232  145 

150 

5.07 

Co  Vll 

234  05 

10 

Ge  VI 

232.16 

500 

N  IV 

234.124 

6C0b 

5.05 

Ci  XI 

232.18 

Ti 

234.184 

3 

As  VI 

232.2 

100 

C  IV 

234.19 

4 

11.03 

N  IV 

232.223 

200 

5.07 

N  IV 

234.195 

600b 

5.05 

he  Vll 

232.256 

200 

Mn  Xlll 

234.24 

Ca  VI 

232.275 

300 

N  IV 

234.249 

600b 

5.05 

Co  Vll 

232  35 

150 

Mg  111 

234.258 

850 

1 

Ti 

232.361 

I 

Co  Vll 

234  27 

20 

Co  VII 

232  425 

40 

Ne  IV 

234.319 

125 

he  Vll 

232.442 

200 

he  Vll 

234.336 

200 

Ti 

232.466 

1 

Co  Vll 

234.34 

1000 

Ni  XVI 

232.49 

He  11 

234.347  P 

40 

5 

Co  Vll 

232.51 

250 

Co  XV 

2.34  41 

Ca  VI 

232.531 

250 

S  Xll 

234.48 

75 

Co  Vll 

232.56 

900 

V  XXI 

234.49  P 

Ge  VI 

232  57 

200 

Cl  Xll 

234  64 

He  11 

2.32.584  P 

24 

6 

Ge  VI 

234.65 

400 

Co  Vll 

232  65 

900 

Cl  XI 

234.67 

K  V? 

232.673 

50 

Ti 

234.680 

1 

Ti 

232.71 1 

1 

Cr  XI 

234.68 

Co  VII 

232  80 

80 

Ne  IV 

234.704 

125 

Ti 

232.847 

1 

he  Vll 

234.754 

200 

N  Ill 

232.854 

300d  -A 

Co  Vll 

234.79 

1000 

Si  VI1< 

232.864 

10 

P  XI 

234.84 

400 

Co  XXV 

232.9  P 

Cl  XI 

234.84 

he  Vll 

232.948 

100 

Ti 

234.902 

1 

Ci  X 

232.96 

Co  XVII 

234.91  P 

he  Vll 

233.021 

300 

P  IX 

234.94  P 

Co  VII 

233  06 

20 

O  IV 

234.988 

10 

Ge  VI 

233.14 

500 

Ge  VI 

235.05 

500 

h  IV 

233.159 

200 

Mn  Xlll 

235.08 

Si  VIII 

233.159 

10 

Ti 

235.0% 

10 

Cl  XI 

233.17 

Co  Vll 

235  13 

10 

h  IV 

233.222 

600 

Si  VIII 

235.221 

10 

Cr  XI 

233.26 

P  X 

235.27 

400 

h  IV 

233  297 

200 

Cu  IV 

235.299 

30 

N  111 

233.332 

400b  A 

Ti 

235.316 

3 

N  111 

233.368 

406b .  A 

Ti 

235.353 

6 

N  111 

233,393 

350b  -  A 

Ti 

2.35.450 

6 

F  IV 

23.3.393 

500 

Cr  XI 

235.52 

N  111 

233  424 

400b  -A 

Mn  XI 

23.5.55 

Co  Vll 

233.425 

20 

Si  VIII 

235  563 

20 

784 
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240  30 


235.57 


FINDING  LIST 


Klcmcn.' 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Multiple! 

Ge  VI 

235.57 

800 

N  III 

238.134 

300  -A 

Fe  VII 

235.659 

200 

Ge  VI 

238.14 

500 

Ti 

235.683 

20 

Co  VII 

238.17 

20 

V  IX 

235.72 

400 

C  IV 

238.200 

10GJ 

11.02 

Cr  XI 

235.74 

C  IV 

238.250 

I50d 

11.02 

F  V 

235.840 

100 

Co  VII 

238.27 

80 

Ti 

235.887 

10 

Ti 

238.294 

1 

V  VIII 

236.01 

300 

O  IV 

238.360 

400 

N  IV 

236  068 

550 

12.05 

Co  VII 

238.37 

900 

C  IV 

236.071 

2d 

Fe  VII 

238.386 

100 

Co  VII 

236.09 

250 

P  X 

238.53 

Co  XIV 

236.11 

O  IV 

238.571 

500 

Cr  XI 

236.26 

N  IV 

238.657 

500b 

15.03 

Ar  XIII 

236.27 

N  IV 

238.683 

500b 

15.03 

Cu  IV 

236,343 

5 

Ti 

238.689 

3 

Ni  XVI'I 

236  36 

3 

N  IV 

238.694 

500b 

15.03 

Fe  VII 

236.388 

50 

N  IV 

238.731 

500b 

15.03 

Ge  V! 

236.40 

400 

N  IV 

238.769 

500b 

15.03 

c;  V 

236.44 

100 

N  IV 

238.802 

600 

15.03 

Co  VII 

236.45 

80 

Cu  XVIII 

238  87  P 

Co  VII 

236.51 

150 

Ge  VI 

738.97 

700 

0  I '.I 

236  710 

50d 

A1  VII 

239.030 

lOOd 

Fe  VII 

236  779 

20 

N  IV 

239.146 

450b 

15.02 

Co  \  II 

236.82 

10 

N  IV 

239.174 

450b 

15.02 

Fe  VII 

236.865 

20 

C  IV 

239.196 

25 

11.01 

Ti 

236.914 

1 

N  IV 

239.212 

450b 

15.02 

P  X 

236.95 

N  IV 

239.243 

450b 

5.03 

N  IV 

236.954 

! 50d  -A 

18.38 

Ge  VI 

239.28 

700 

P  XI 

237.00 

400 

Ca  VI 

239.296 

20 

T- 

237.059 

3 

Co  XIV 

239.33 

Si  XIV 

237.2  P 

Co  VII 

239.37 

10 

Cl  V 

237.23 

200 

Ti 

239.404 

3 

Cr  XI 

237.24 

Co  XV 

239.42 

Ti 

237.250 

1 

V 

234.44 

300 

He  11 

237.331  P 

70 

4 

A!  XIII 

239.5  P 

Ge  VI 

237.36 

500 

Ni  XVI 

239.53 

C!  XI 

237.42 

Ca  VI 

239.535 

350 

V  VII 

237  50 

300 

O  IV 

239.592 

10 

Ti 

237.519 

1 

N  IV 

239.616 

500b 

5.03 

N  III 

237.532 

450b  -A 

N  IV 

239.632 

400b 

5.03 

N  III 

237.565 

450b -A 

N  IV 

239.659 

400b 

5.03 

Co  VII 

237.575 

10 

N  IV 

239.679 

400b 

5.03 

N  III 

237.624 

450b  -A 

N  IV 

239.708 

400b 

5.03 

V  IX 

237.66 

Fe  VII 

239.728 

100 

Cl  XIV 

237.70 

N  IV 

239.763 

400b 

5.03 

Co  VII 

237.73 

10 

S  XI 

239.81 

150 

Mn  XII 

237.78 

Fc  VII 

239.851 

50 

Cr  XI 

237.79 

F  IV 

239.856 

700 

Ge  VI 

237.80 

600 

Ti 

239.933 

1 

Ti 

237.826 

1 

O  IV 

239.935 

1 

Ni  XVI 

237.87 

Ge  VI 

240.00 

700 

N  IV 

237.873 

400b 

5.04 

Ti 

240.009 

1 

N  IV 

237.908 

400b 

5.04 

F  IV 

240  017 

700 

F  IV 

237.913 

300 

Fe  VI! 

240.049 

50 

F  IV 

237.555 

400 

Fe  VII 

240.076 

50 

N  IV 

237.991 

500 

5.04 

O  IV 

240.079 

2 

F  IV 

238.012 

300 

F  IV 

240.079 

900 

N  III 

238.034 

350  -A 

F  IV 

240.146 

700 

Fe  VII 

238.040 

20 

Fe  VII 

240.216 

200 

Ge  VI 

238.04 

800 

V  VIII 

240.22 

300 

F  IV 

238.042 

200 

F  III 

240.231 

3 

Ti 

238.054 

6 

S  XII 

240.26 

175 

N  111 

238.093 

350  -A 

F  III 

240.264 

1 

F  IV 

238.099 

100 

r  IV 

240.275 

700 

Co  VII 

238.11 

40 

V  IX 

240.30 

785 


246  561 


240.31  FINDING  LIST 


F  lenient 

Wavelengih 

Intercity 

Multiple! 

F.lcmenl 

Wavelength 

Intensity 

Multiple  l 

P  XI 

240.31 

100 

Mn  XIV 

243.45 

Ti 

240.321 

3 

Ti 

243.503 

i 

N  IV 

240.363 

200 

12.04 

V  IX 

243  58 

F  IV 

240.371 

700 

V  VIII 

243.69 

100 

F  III 

240  546 

3 

F  IV 

243.736 

200 

Cr  XI 

240.56 

Ar  XIV 

243.74 

Fe  VII 

240.565 

50 

Ai  VI 

243.760 

600d 

Gc  VI 

240  65 

700 

Fe  XV 

243.783 

50 

Fe  XIII 

240.713 

50 

F  IV 

243.796 

300 

F  III 

240.720 

6 

Sc  V 

243.823 

40 

Ca  VI 

240.721 

300 

Cl  VI 

243.85 

600 

F  III 

240.735 

1 

Sc  V 

243.872 

500 

Co  VII 

240  745 

10 

Cl  VI 

243.88 

150 

A1  VII 

240.770 

200d 

6  1  XIV 

243.88 

ci  vii 

240.83 

300 

r  IV 

243.922 

400 

F  III 

240.857 

1 

Ti 

243.968 

3 

Cl  VII 

240.87 

200 

O  III 

2*4.049 

iOOd 

Ti 

240.926 

10 

N  IV 

244.100 

300b 

18.14 

O  III 

240.979 

lGOd 

Fe  XVII 

244.152 

10 

Ti 

241.013 

1 

Ti 

244  291 

1 

0  III 

241.037 

104V1 

V  IX 

244.46 

100 

Mn  XIV 

241.07 

Ti 

244  482 

1 

F  III 

241.135 

1 

Fc  VII 

244.535 

100 

V 

241.14 

200 

P  VIII 

244.55 

100 

Ti 

241.240 

1 

Cr  XII 

244  70 

Ti 

241.271 

1 

F  III 

244.701 

6 

Cr  XI 

241.48 

F  111 

244  769 

20 

Cu 

241  583 

150 

Ti 

244.779 

1 

Fe  XIV 

241.739 

60 

V  IX 

244  89 

Ti 

241.750 

1 

!  c  iv 

744.907 

500 

3 

0  III 

241.819 

50 

Fe  XXIV 

245.00  P 

Cr  XI 

241.87 

F  III 

245.005 

10 

0  III 

241  875 

50 

N  III 

245  021 

400d-A 

Ar  XIII 

241.90 

N  III 

245.1  15 

400d  -A 

V  VII 

24 '.91 

200 

Fe  VII 

245.151 

120 

Ti 

241.91/ 

3 

Ti 

245.258 

1 

Ge  VI 

242.00 

700 

V  X 

245.35 

100 

0  IV 

242.045 

5 

Fe  VII 

245.497 

120 

Ti 

242.059 

1 

Ti 

245  535 

1 

O  IV 

242.140 

10 

Ti 

245.637 

1 

0  IV 

242.183 

1 

0  IV 

245.7 

2d 

Ar  XIII 

242.22 

Cr  XI 

245.70 

Ca  VI 

242.265 

150 

C  IV 

245.775 

200d 

li 

F  V 

242.324 

3GG 

C  IV 

245.830 

250d 

1 1 

Ca 

242.384 

150 

F  III 

245.866 

3 

Ti 

242.403 

1 

V 

245  89 

200 

F  V 

242.439 

200 

Ti 

245.894 

1 

Ti 

242.475 

3 

Ti 

245.937 

1 

S  XI 

242.57 

125 

S  XI 

245.94 

75 

Ca  VI 

242.592 

150 

Si  VI 

246.001 

400 

Ti 

242.604 

1 

Fe  VII. 

246.005 

20 

Ca  VI 

242.631 

250 

Si  VII 

246.06 

Cl  XI 

242.76 

Ti 

246.198 

6 

S  XI 

242.82 

175 

N  Ill 

246.706 

650b -A 

Ti 

242.847 

3 

Fe  XIII 

246.210 

50 

CI  VI 

242  89 

250 

Ti 

246.235 

1 

He  II 

243.027  P 

130 

3 

N  III 

746.249 

650b  -A 

Ti 

243.035 

3 

O  III 

246.265 

150 

S  XII 

243.06 

700 

N  III 

246.311 

650b  A 

Cl  VI 

243  19 

400 

P  VIII 

246.32 

50 

Cl  VI 

243.21 

100 

Ti 

246  395 

3 

Ti 

243.259 

1 

Sc  V 

246  424 

400 

F  III 

243.357 

3 

O  IV 

246.465 

5  A 

Fe  VII 

243.370 

400 

O  IV 

246.503 

10  -A 

F  III 

243.407 

I 

O  IV 

246.563 

15  A 

786 
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246.564 


FINDING  LIST 


251.52 


N  IV 
N  III 
N  IV 
A!  VIII 


0  III 
N  IV 
C  V 
C  V 
Ar  XIII 


Wavelength 


246  564 
246.699 
246.743 


Ti 

247  135 

N  IV 

247.205 

Ti 

247.278 

C  V 

247.31 

C  IV 

247.357 

Ti 

247.385 

A1  VIII 

247.40 

C  IV 

247.4)5 

Fe  VII 

247.458 

Ti 

247.536 

N  V 

247.561 

Co  XVII 

247.62 

P  VIII  247  64 

Cr  X  247.67 

V  IX  247.70 

N  V 

247.706 

Ti 

247.719 

Co  XV 

247.76 

248.150 

248.153 

248.320 

248.320 


248.371 


248.383 

248.428 

248.433 

248.45 


248.459 


2 


248.478 

248.481 

248.484 


248.538 
248.540 
248.563 
24S.574 
248  592 


248.618 

248.654 

248.661 

248.668 

248.68 


248.738 
248.744 
248.908 
248  91 
248.980 


Intensity 


Multiple! 


Wavelength 


1 

100 

350  -A 
50ti 


350  -A 


500 

350  -A 
500b 
83 


350  -A 
1 

500b 


Ti 

251.266 

Cu  IV 

251.278 

A1  VIII 

251.347 

Ca  IV 

251  354 

Na  III 

251.371 

Ca  VI 

251.465 

Mn  VII 

251.479 

Intensity 


Multiple! 


251  533 


FINDING  LIST 


256.894 


element 


Wavelength 


Ti 

Ne  III 
Ms  V 
VV 

V  IX 

Ti 

Cu 

Ti 

Ne  III 
Ti 

Ca  VI 

V 

S  VI 
Cu 

Fe  XIII 
Ti 

Ti  VII 

V  X 
Fe  XIV 
Cu 

Ti  VII 

V  V 
0  IV 
Ti  VII 
Cr  X 

Cu 

Si  VIII 
Sc  V 
Ti 

S  XI 

O  IV 
Ti  V 

V  IX 
O  IV 
Ti  XII 

Co  XV 
S  XI 
Ti 
Cu 
Ti 

V  X 
O  III 
Ti 

S  XI 
Ti 

Ni  XIV 
Sc  V 
Si  X 
Cu 

Ti  VII 

P  XI 

V  IX 
Ti 

S  X 
Ti  XX 

Ti  VII 
Ti  VI 
P  XI 
Cr  X 

F  III 

Ti 

F  III 
Ti 

N  IV 
Ti 


251.533 

251.54 

251.600 

251.60 

251.61 

251.622 
251.670 
251.715 
251.72 
251  8C» 

251.816 

251.87 

251.91 

251.947 

251.949 

252.065 

252.162 

252.17 

252.190 

252.223 

252.275 

252.40 

252.564 

252.571 

252.62 

252  780 

252.79 

252.846 

252.874 

252.93 

252.948 

252.958 

252.96 

253.082 

253.142 

253.34 

25.3.35 

253.427 

253.465 

253.518 


Intensity 

6 

200 
100 
20 


35 

200 

1 

200 

6 

50 

100 

200 

200 

SO 

20 

200 

100 

40 

150 

800 
20 
40(1  - 
60 


750 

500 

3 

25 

40 

900 

60 

35 


50 

1 

150 

1 


Multiple! 


Element 


Wavelength 


253.53 

253.548 

10 

253.591 

1 

253.62 

150 

253.674 

1 

253.69 

253.733 

500 

253.772 

70 

253.786 

150 

253.811 

200 

253.90 

253.90 

253.906 

3 

254.00 

254  01  P 

254.022 

800 

254.03 

200 

254.05 

254.15 

254.165 

20 

254.188 

.3 

254.197 

10 

254.288 

20 

254  338 

100 

254.485 

6 

Inte  natty 


Muhiplet 


F  IV 
Cu 
P  XI 
Ti 

F  IV 

F  IV 
Ti  VII 
Cu 
Ti 

O  III 

Ti  VII 
S  X 
N  IV 
O  III 

V  X 

O  IV 
O  III 
O  IV 
Ti  VI 
Sc  V 

Cu 

Ti 

K 

V  X 

v  x 

P  V 
Ti 

F  III 
Sc  V 
F  III 

P  V 
F  III 
Ti 

F  III 
Ti 

F  III 
Ti 

Co  XV 
Ti 

Be  IV 
Ti 

He  II 
Cr  XI 
Ti 

F  III 

Cu 

Fe  XIII 
O  III 
Ti 

O  III 

O  III 

Ti 

F  III 
Si  VIII 
Si  X 


254.491 
254.510 
254.54 
254  524 
254.595 

254.681 

254.687 

254.772 

254.859 

255.044 

255.076 

255.08 

255.148 

255.158 

255.24 

255.252 

255.302 

255.302 

255.375 

255.379 

255.417 

255.439 

255.530 

2:5.54 

255.54 

255.60 

255.628 

255.632 

255.636 

255.667 

255.69 

255.723 

255.754 

255.770 

255.813 

255.863 
255.875 
255.88 
256.149 
256.27  P 

256  305 
256.317  P 
256.32 
256.338 
256.358 

256.365 

256.42 

256.425 

256.454 

256.460 

256  506 

256.525 

256.526 
256.53 
256.569 


200 

500 

1 

100 

10 

200 

700 

I 

10 

250 

20 

380 

50 


10 

1  -A 
300 
50 

350 

1 

50 


500 

3 

3 

300 

I 

500 

35 

I 

60 

10 

100 

6 


10 

320 

3 

35 

300 

100  A 
10 

150  -A 

150  -A 
I 
3 

10 


18.10 


788 


256  89* 


Kkment 


'Vsvcknjlh 


Intea .  1 1  y 


Cu 

Fe  XV 
V  X 
Ti 
Ti 

Sc  V 
S  X 
Si  IX 
Cu 

Ar  XIV 
Ti 

Fe  XIV 
Cl  XII 
Ti 

N  III 

Cu 

t; 

k  VI 
Cl  XVII 
Ti  VI 

N  III 
Ca  V 
Ar  XIV 
Cu 
Ti 

K  VI 
Mn  XXIII 
Ti 

Si  IX 
O  IV 

Ti 

O  IV 
Sc  V 
Ca  V 
Cu 

Ti 
V  X 
N  IV 
Si  X 
Si  IX 


Ti 

N  III 
Ti  VIII 

Sc  V 

Ti 

K  VI 

Cu 

Ti 

Ti 

Al  VII 
Cr  VII 
N  III 
AI  VII 

Ti  VI 

Ti 

Mn  XII 

Ti 

C  IV 
S  X 

e  iv 

Ca  V 
Cr  XIII 
K  VI 
Ti 


FINDING  LIST 

Muitjpiel  ~~  j[  Eleretm 


262  I 84 


256  898 

256  919 

257  00 
257.003 
257.155 

257.157 
257  16 
257.27 
257.315 
257.37 

257.382 

257.385 

257.43 

257.430 

257.502 

257.626 

257.645 

257.657 

257.8 

257  855 

257.953 

257.976 

257.98 

258  004 
258.008 

258.018 
258  02  I 
258.056 
258.10  F 
258.1  16 

258.178 

258.207 

258.238 

258.251 

258.26? 

258.267 

258.28 

258.320 

258.347 

258.36 

258.411 

258.467 

258.499 

258.610 

256,808 

258.868 
258.873 
258.927 
258.930 
258. 969 

259.035 
259.18 
259  189 
259.219 
259.232 

259.311 

259.3.3 

259.448 

259.471 

259.52 

259.542 

259.576 

259.59 

259.609 

259.649 


WlVticD|th 


Intensity 


400 

4C 

10 

6 

200 

too 

200 


I 

50 


6 

300d -A 

200 

6 

100 

250 

500d -A 
265 

150 

I 

20C 

I 

5 

I 

10 

150 

150 

450 

I 

150 

120 


50 

I 

650d  -A 
700 
40 

3 

150 

800 

3 

3 

10 

7000-A 

10 

250 


35 

300 

150 

.350 

150 

100 

20 


18.09 


10 

10 


I 


Mn  XIV 
Ca  V 
N  IV 

F  III 

Ti 

O  IV 
Ti 

Ni  VI 

Ti  VII 
Ni  VI 
F  II) 

Ti 

K  IX 

Ti  IX 
V  X 
Ti 
Ti 

O  III 

AI  VII 
K  II? 

AI  VII 
Ti 

Si  X 
Ti 

n  m 

Ti 

Si  IX 
N  VII 

Ti 

Ti 

Cu 

F  III 
Ti  VIII 

F  III 
Cu 
S  VI 
Cr  XIII 
Ti  VII 

Ti 

P  XI 
V  X 

O  III 
N  III 


260.389 

150 

260  408 

| 

260.41 

260  446 

165 

260  447 

600 

260  4% 

10 

260.52"' 

6 

260.555 

120 

1 

260.566 

260.591 

300 

260  704 

250 

260.713 

250 

260.782 

3 

260  829 

1 

260.834 

75 

260.916 

6 

260.93 

260  986 

3 

261 .026 

10 

261.027 

200ti 

261.053 

10 

261.200 

50 

261.219 

10 

261 .22-1 

1 

261.27  P 

200 

26! .280 

1 

261.282 

800d  -4 

1 

261 .365 

261  41 

261.45  P 

261.493 

10 

I 

261  578 

261.606 

300 

261.713 

100 

261 .725 

60 

261,749 

60 

261 .806 

200 

261  81 

50 

76I  83 

251.851 

60 

261.916 

I 

261.92 

262.04 

262.113 

100 

262.184 

800b 

12.02 
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FINDING  LIST 


267.661 


262.22 


Ficroent 


Cr  XIII 


Wavelength 

262.22 


latcmty 


Multiple! 


Element 


N  III 

262.233 

800b 

W  III 

262.289 

800b 

(  tii 

262.289 

10 

Ne  X 

262.3  P 

7: 

262.300 

3 

a  xn 

262.32 

b  V 

262.37  p 

Cu 

262  4*2 

200 

Ti 

262.499 

C  IV 

262  550 

150 

Cl  XII 

252.60 

C  IV 

262  624 

200 

Ti 

262.651 

10 

Ti  VIII 

262  718 

10 

O  III 

262.729 

10 

N  II! 

262.867 

400d  - 

O  III 

262.882 

50 

Ti 

262.894 

1 

N  III 

262.914 

500d  - 

T 

262.967 

1 

Ft  XVI 

262.967 

60 

P  X 

263.22 

Ti  VI 

263.246 

250 

Ti 

263.384 

6 

Co  XIII 
Ti  VIII 

Ti 

O  III 
O  III 

O  HI 
F  III 
O  III 
Ti 

O  III 

O  III 
Ti  VII 
Cu 
S  X 
O  III 

Mn  XII 
Ti 

O  III 
Ti 

P  XI 

O  III 

Ti 

Ti 

Cl  XIII 
Fe  XIV 

N  III 
Ti  VII 
N  III 
P  V 
N  III 

Ti 

N  III 
Ti  VII 
Fe  XVI 

C  III 

C  VI 

Ti  VII 
O  IV 
Ti 

N  III 


263  41 

263.564 

263.658 

263.692 

263.728 

263.768 

263.808 

263.818 

263.822 

263.861 

263.903 

263.944 

264.029 

264.24 

264.257 

264.26 

264.272 

264.338 

264.367 

264.41 

264.480 
264  650 
264.739 
264.78 

264  799 

264.822 

264.823 
264.846 
264.94 
264.945 

264.958 

264.966 

264.997 

265.00/ 

265.029 

265  05  I 
265.059 
265.062 
265.145 
265.232 


120 

6 

150 

200 

150 

150 

250 

1 

150 

10 

35 

150 

200 

200 


20 

250d 

3 


300 

I 

I 

60 

400b 

250 

400b 

300 

400b 

I 

400b 

35 

3 

100  -  A 


90 

I  -A 
3 

500d  -A 


9.01 

9.01 


7.27 


JLn: 


Ti 

N  111 
C  III 

V  XI 
N  III 

K 

O  V 
Ti 
P  X 
Ti 

V  X 
Co  XVI 
P  X 

N  111 
Ti  VII 

N  III 

Cu 

Co  VI 

Ti 

N  V 

N  III 
K  VI 

N  V 
Co  VI 
Ti  VII 

Cu 
N  III 

Co  Vi 
Ti 

O  IV 

O  IV 
N  III 
Sc  Vll 
N  Ill 
N  III 

C:  V 

Na  111 
Co  VI 
N  111 
O  IV 

O  111 
O  IV 
Co  VI 

N  111 
O  III 

Ti 

O  III 
O  III 
Ne  Ill 
O  III 

Co  VI 
Ti  VII 
Ti 

F  IX 
N  III 

C  V 
Co  VI 
Ti  VI 
Ti  VIIJ 
Co  VI 

Ne  III 
Cu 

Na  III 
Cr  XIII 
111 


Wavelength 

lolentily 

265.255 

I 

265.271 

SOM -A 

265.287 

lOd-A 

265.31 

265.339 

200b 

265.353 

50 

265.550 

250 

263.574 

6 

265.62 

265.666 

1 

265.70 

265.74 

265.79 

265.852 

200b 

265.951 

60 

265.978 

200b 

266.061 

200 

266.114 

100 

266.180 

3 

266.196 

120 

266.255 

5P0d 

266.344 

200 

266.379 

150 

266.498 

600 

266.502 

200 

266.584 

100 

266.613 

200b 

266.634 

400 

266.670 

3 

266.690 

1  -A 

266.729 

I  A 

266.737 

250b 

266.800 

200 

266.805 

350 

266.847 

400 

266.863 

150 

266.893 

500 

266.905 

400 

266.930 

400 

266.932 

40 

266.967 

250b 

266.967 

25b 

266.973 

800 

266.974 

350 

266.985 

350 

267.024 

3 

267.030 

350 

267.050 

150 

267.07 

300b 

267.121 

200 

267.13! 

500 

267.136 

60 

267.187 

1 

267.19  P 

267.199 

500d 

267.267 

30 

267.297 

600 

267.343 

200 

267.401 

60 

267.402 

500 

267.53 

300b 

267.562 

250 

267.642 

800 

267.65 

267.661 

250 

Multiplei 


7.26 


2.4 


790 


FINDING  LIS 


Flecteni 

Ne  III 

Ca  V 

N 

III 

N 

III 

Na  III 

T. 

IX 

N 

III 

N 

III 

P 

XI 

Ti 

Vli 

Ti 

VII 

Ti 

VIII 

N 

III 

N 

III 

F  IV 
Mn  XV 
N  III 
Ci  XII 
F  IV 


Mg  VIII 
Ti 

P  X 
Ti  VIII 
O  IV 


Cu 

Ti 

Ti  VII 
Mn  XII 
Ti 


Mg  VI 
Co  XV 
Ti 

Ca  V 
Fc  XIV 


Wavelength 


•  .  !  I 

267.772 

4UO 

400 

267.7*7 

300fc 

267  *48 

500 

267  86* 

600 

267  941 

I2C 

267.952 

54' 'j 

267  966 

_dOb 

26*02 

268  0J5 

200 

268.106 

35 

268  17* 

120 

268  212 

300  A 

268  255 

300  -A 

268  269 

6 

268.314 

400  -A 

268.347 

600d 

268.451 

50d 

268.473 

600d 

268  493 

1 

26*  566 

1 

268.583 

100 

268  623 

500 

268  699 

I 

268  703 

500  -A 

268  748 

1 

268  756 

400  -A 

268.77 

268.773 

500 

268.785 

400 

268.817 

100 

268.986 

650 

269.010 

1 

269.044 

400 

269  072 

250 

269.076 

300 

269  1 1 

269.199 

300 

269  21 

269.225 

200 

269  295 

to 

269  314 

1 

269.48 

269.533 

175 

269.559 

Id  A 

269  653 

200 

269.708 

1 

269.759 

90 

269,82 

269  939 

10 

269.993 

10 

270.004 

400b 

270.067 

3 

270.073 

650d 

270.20! 

650d 

270.22.5 

600 

270.281 

10 

270.305 

300 

270.324 

iOd 

270.38 

270,394 

750 

270.43 

270.443 

1 

270.494 

150 

270.512 

50 

7  N  O  F  Ne  Na 

Mg  A)  s; 

Multiple! 


Ti  VIII 
N  III 
C*  V 
C  III 

n  m 


Ti 

n  ni 

Ca  V 
Co  xm 
Be  IV 


N  III 
Ti 

Na  II 
Co  XVI 
O  III 


Ca  V 
Ti 

O  HI 
Ti  V?\ 
Co  '  i 


0  IV 
Si  X 
Co  VI 
Ti  VIII 
Cr  XXII 


0  IV 
Mn  XIII 
O  IV 
Co  VI 
O  IV 


Ca  V 
O  IV 
0  IV 
Ca  V 
Ti  VIII 


F  III 
Cu 

Ti  VIII 
Ca  VII? 
F  III 


Wavelength 


Imentity 


Muhiplet 


270.530 

1 

270.554 

50  -A 

270.570 

100 

270.583 

lOOd-A 

270.613 

150  -A 

270.675 

10 

270.677 

20 

270.685 

50  -A 

270.740 

200 

270.748 

10 

270.913 

6 

270.947 

7 

270.982 

10 

270.994 

650 

271. 014 

lOOd-A 

271.030 

6 

271.07? 

300 

271.141 

200 

271.16 

271.18  P 

271.209 

350 

271 .234 

6 

271.373 

5 

271.38 

271 .403 

50 

271.440 

50 

271.488 

6 

271.523 

50 

271.591 

3 

271.595 

500 

271.611 

10 

271.711 

50 

271.75 

271 .820 

150 

1 

271 .892 

271.990 

40 

271 .995 

40 

272.922 

600 

272.037 

90 

272.06 

P 

272.076 

272.09 

40 

272.127 

60 

272.149 

50 

272.174 

25 

272.265 

250 

272.273 

40 

272.310 

40 

272.336 

150 

272.369 

10 

272.417 

3 

272.424 

150 

272.441 

IOd 

272.481 

700 

272.523 

650d 

272.569 

3 

272.641 

200 

272  654 

650d 

272. 707 

1 

272.712 

20 

272.756 

10 

272.807 

100 

272.843 

6 

272.866 

150 

272.919 

10 

Sc  Ti  V  Cr  Mr.  Fe  Co  Ni  Cu  7.n 


Ga  Ge  A»  Se  Br  Kr 


27%  685 


272  982  FINDING  LIST 


irlcment 

Wavelength 

Intensity 

Muitiplct 

Element 

WaveLrifth 

Intel)  my 

Multiple  l 

Ca  V 

272.98? 

200 

Co  VI 

276.285 

700 

K  IV 

273.065 

100 

N  III 

276  326 

700 

P  V 

273  13 

10 

Co  VI 

276  424 

50 

N  IV 

273.140 

300 

18  07 

Cr  XI 11 

276.5 

Ti  VIII 

273.178 

90 

Ti 

276.565 

35 

F  III 

273.206 

6 

Co  VI 

276.570 

400 

Cu  XIX 

273.34 

10 

Mg  V 

276.581 

inoo 

Cu 

273.417 

200 

Ti  VIII 

276.701 

10 

N  III 

273.462 

400  -A 

Co  V! 

276.721 

700 

N  III 

273.503 

100  -A 

N  IV 

276.741 

10 

18.06 

N  III 

273.524 

450  -A 

F  III 

276.780 

35 

K  IV 

273.546 

50 

Ti  IX 

276.785 

7,0 

N  'll 

273.562 

300  -A 

Si  Vll 

276.839 

200b 

Ti 

273.562 

6 

Si  VIII 

276.839 

2t0b 

Ca  111 

273.695 

50 

F  III 

276.897 

20 

Ti 

273.916 

3 

Ti 

276.909 

i 

Na  II 

273.940 

12 

Fe  VI 

276.947 

300 

N  III 

273.977 

400 

Mg  Vji 

277.007 

300 

N*.  II 

274  023 

12 

Ti 

277.C34 

1 

Ti 

274.028 

6 

Si  VIII 

277.054 

200 

C  III 

274.051 

200d 

3.08 

Co  VI 

277  079 

500 

N  III 

274.108 

400 

Ti 

277.111 

3 

Si  Vll 

274.175 

200 

Ti 

277.168 

1 

Fe  XIV 

274.22 

60 

Cl  XIII 

277.17 

N  III 

274.258 

400b  -A 

Si  X 

277.261 

50 

F  HI 

274.260 

60 

O  III 

277.385 

350 

12 

N  III 

274.276 

400o-A 

Mn  XIII 

277.42 

N  III 

274.316 

40Pb  -  A 

O  III 

277.514 

5G 

N  III 

274.374 

400b -A 

Fe  Vi 

277.569 

600 

Ti  IX 

274  411 

10 

Co  VI 

277.579 

400 

N  IV 

274  451 

250 

!  1 .01 

Cl  XIII 

277.59 

Ca  III 

274.461 

10 

Fe  VI 

277.610 

200 

Ti  vin 

274.514 

3 

Ti 

277.760 

1 

Co  VI 

274.534 

100 

Cu 

277.761 

100 

K  IV? 

274.552 

150 

Sc 

277.809 

200 

Cu 

274.601 

150 

N  III 

27"  .813 

300  -A 

Na  II 

274.931 

20 

Ti  VU1 

277.813 

35 

Na  11 

275.003 

20 

Co  VI 

277.853 

200 

Al  XIII 

275.1  P 

Ti 

277.866 

3 

Ti 

275.128 

3 

N  111 

277.873 

300b -A 

Na  II 

275.218 

5 

N  111 

277.901 

300b -A 

Cu 

275.244 

100 

Sc  VI? 

277.943 

309 

Sc  XIX 

275.25  P 

Fe  VI 

277.951 

300 

0  III 

275.281 

iOO 

N  III 

277.961 

300  -A 

Al  VI 

275.350 

3000 

Ti 

277.984 

3 

Si  VII 

275  352 

250 

Co  VI 

278  013 

200 

N  IV 

275.354 

450 

18.35 

Ti 

278  065 

35 

0  III 

275.366 

150 

Co  VI 

278.113 

300 

O  III 

275.513 

200 

Fe  VI 

278.149 

500 

Si  VII 

275.665 

200 

Si  X 

278.15 

Mn  XII 

275.78 

Co  VI 

278.184 

700 

Co  VI 

275.818 

500 

Co  VI 

278.298 

200 

N  III 

275.829 

400b  A 

P  XU 

278.30 

N  III 

275  852 

400b -A 

Ti 

278.331 

60 

Ti  IX 

275.867 

60 

Fe  VI 

278.339 

500 

N  III 

275.871 

400b -A 

Co  VI 

278.300 

100 

N  III 

275.883 

400b  A 

Mg  VI' 

27S.406 

400 

N  III 

275.931 

400b -A 

N  III 

278.436 

400 

Co  VI 

275.944 

300 

Si  Vll 

278  445 

200 

Ti 

275.979 

1 

Fe  VI 

278.471 

300 

V  IX 

276  08 

N  III 

278.572 

400 

a  xr 

276.13 

Si  X 

278.61 

Mg  Vll 

276.145 

200 

Ti 

278.627 

10 

Co  VI 

276.167 

200 

Co  VI 

278.632 

700 

N  III 

276.193 

700 

Co  V' 

278.685 

500 

— 

. 

792 


278.699 


FINDING  LIST 


283.996 


Ftcrcenl 


A1  V 
Ti  IX 
Co  VI 
1i  V1U 
li 

Ai  VI! 
Co  VI 

c  v: 

Co  VI 
Ti  IX 

Ti 

Cu 

Al  VII 
Ti 

Co  VI 

Al  VII? 
Co  VI 
Cr  XIU 
Co  VI 
K  VII 

O  IV 
Co  VI 
Ti  VII 
K  VII 
O  IV 


Ti 

F  III 
Co  VI 
O  III 
F  IV 

K  IV 
O  IV 
Ti  VIII 
Co  VI 
F  III 

Ti  IX 
O  III 
C  111 
Co  VI 
O  III 

Ti  IX 
Al  IX 
Co  VI 

O  III 
O  III 


Ti 

Co  Vi 
O  !il 
Mn  XV 
Co  VI 

O  III 
Co  VI 
O  III 
C  III 

P  V 


Wavelength 


r,8  699 

278  /13 
278.790 
778.806 
278.926 

278.95 
278.98! 
279.02  p 
279. (MO 
279.074 

279  140 
279.150 
279.16 
279.195 
279.210 

279.256 

279.301 

279.32 

279.400 

279.433 

279.456 

279  508 
279.516 
279.521 
279.631 

279.631 

279.689 

279.780 

279.787 

279.834 

279.877 

279.933 

279.940 

280  003 
280.007 

280.027 

280.030 

280.043 

280.060 

230.116 

280.141 

280.16 

280.199 

280.234 

280.265 

280.284 
280.309 
280  328 
280.35 
280.350 


280.412 

280.464 

280.483 

280.522 

280.61 


Intensity 

MuHipiet 

Flcev^nt 

Wavelength 

Intensity 

MLltipiet 

800 

F  III 

281.204 

10 

225 

Sc  VI 

281.327 

200 

600 

F  III 

281.343 

20 

20 

1  C  III 

281 .390 

200  A 

7.22 

6 

Al  V 

281.397 

700 

500 

j  S  XI 

281.40 

!75 

1  Ar  VI 

781  43 

120 

200 

Ti  IX 

281.446 

6 

Cu 

281.492 

500 

20 

|  Na  II 

281.691 

25 

35 

Cu 

281.744 

400 

100 

!  Na  II 

281.788 

25 

1  Co  XVI 

281.88 

3 

j  Ti  VII 

281.898 

200 

400 

Ar  VI 

281.92 

160 

10 

1  N  III 

282.070 

700 

Ti 

282.986 

6 

500 

Mn  VII 

282.095 

30 

Mn  XV 

282.18 

20 

N  III 

282.209 

700 

5  -A 

i  Sc  VI 

282.209 

700 

700 

1  o  iv 

282.213 

2 

200 

Ti  VI 

282.215 

1 

20 

K  V? 

282.355 

150 

150 

4 

Ar  VI 

282.42 

240 

6 

Al  IX 

282.45 

100 

Ne  III 

282.49 

10 

8 

500 

Sc  VI 

282.497 

600 

1 

150 

Ti 

282.520 

300 

Ar  VI 

282.56 

40 

2(45 

Sc  VI 

282.587 

300 

4 

Ti  IX 

282.613 

20 

A!  VII 

282.65 

700 

Na  II 

282.709 

35 

60 

Ti  IX? 

282.720 

40 

20 

Na  II 

282.803 

35 

100 

Ti  VII 

282.898 

I 

300 

3.07 

Co  VI 

283.089 

800 

600 

Ne  ill 

283.15 

300b 

3 

50 

Ar  VI 

283.16 

120 

3 

Ne  III 

283.17 

600 

3 

600 

Ti 

283.204 

1 

Na  II 

283.258 

15 

5C 

V  XII 

283.28 

150 

Ti 

283.316 

1 

20 

Co  VI 

283.405 

500 

400 

N  IV 

283.419 

900b 

5 

50 

N  IV 

283.476 

900b 

5 

200 

S  VI 

283.50 

300 

N  IV 

283.583 

900 

5 

50 

Ti  VI 

283.586 

20 

400 

Fe  XII 

283.64 

50 

Ne  III 

283.66 

500b 

3 

2000  -A 

7.23 

Fe  VI 

283.770 

500 

150 

O  VIII 

283.83  P 

Fe  XIV 

230  69 

Co  VI 

280.706 

.300 

Mg  VII 

280.744 

300 

Co  VI 

280  775 

300 

F  III 

280.802 

1 

F  III 

280.905 

3 

Ca  V 

280  992 

400 

Sc  V 

280.997 

400 

Mg  XII 

281.1  P 

Ti 

281.193 

1 

N  III 

283.863 

400b -A 

Ne  III 

283.87 

300 

Co  VI 

283.883 

300 

N  III 

283.898 

400b -A 

Mn  XIII 

283.91 

Sc  V 

283  911 

900 

N  III 

283.937 

400b -A 

N  III 

283  977 

400b -A 

Sc  VI 

283.99 

40 

N  III 

283.996 

400b -A 

793 


2*4.0 


FINDING  LIST 


2*9  992 


■ 


Eic??>ettt 

Wsvekngtli 

intensity 

Multipfet 

Eleacat 

Wavelength 

lMeuity 

MuHipkl 

P  IV 

2*4.0 

I0h 

AI  VIII 

2-37.13 

N  HI 

264.040 

400b -A 

Si  X 

287.16 

AI  IX 

284.042 

lOd 

Ne  IV 

287.21 

<0 

Mn  VI! 

2*4.059 

100 

V  XXI 

2*7.25  P 

Fe  XV 

2*4  15 

80 

Cl  V 

287.33 

360 

Sc  VI 

2*4.263 

900 

Fe  VI 

287.333 

103 

N  III 

284.277 

400b -A 

Ti 

2*7.35, 

6 

N  III 

2*4.306 

400b -A 

Ti 

287.40 , 

6 

a  X!V 

284.31 

?,r  VII 

287  48 

40 

N  III 

284.336 

400b -A 

Sc  VIII 

287.55 

50 

Ti 

284.349 

20 

N  III 

287.56 

300d  -A 

N  III 

284.365 

400b -A 

Ca  V 

287.657 

150 

Co  VI 

284.366 

500 

Co  VI 

287  666 

400 

Fe  XXIII 

2*4.41  ? 

Sc 

287.873 

400 

Co  XVI 

284.42 

F  IV 

287.994 

1 

Sc  V 

284.450 

800 

Co  V' 

2*«.031 

400 

Fe  VI 

284  504 

*00 

F  IV 

23*1.078 

10 

Ca  V 

284.794 

too 

Sc 

28«  504 

300 

Ti 

284.829 

1 

i 

288.125 

6 

K  VI 

284.860 

20 

288.232 

6 

Sc  VI 

284.8*4 

600 

r  v 

288.267 

iOC 

Co  VI 

284.835 

400 

Sc  >' 

288.286 

600 

Cr  XI 

284.97 

Ti  VI 

782.355 

60 

Ca  V 

2S4.978 

300 

C  III 

288.423 

10 

3.05 

Co  VI 

285.034 

300 

S  XI! 

288.45 

175 

Ti  LX 

285.128 

20 

Fe  XIV 

288.45 

Sc  VI 

285.191 

800 

Ti  X 

288  462 

1 

r  ix 

285.36 

Co  VI 

238.509 

300 

Ti 

285.417 

90 

Fe  XIII 

288.52  ? 

AI  VIII 

285.467 

50d 

Fe  VI 

288.S51 

400 

Ti 

285.543 

35 

Mg  VI 

288.652 

10 

N  IV 

225.561 

600 

n 

V  XI! 

288.69 

• 

S  Xi 

285.58 

250 

Ti 

289.019 

3 

Co  Vi 

285.645 

300 

S  VI 

289  09 

200 

Ti 

283.672 

6 

Fe  VI 

289.112 

500 

0  IV 

285.710 

40 

AI  VIII 

289.12 

Co  VI 

78.5.713 

200 

C  IV 

289.143 

450 

9 

Ti 

285.726 

3 

Fe  XIV 

289.17 

AI  VII 

285.81 

Ti 

289.178 

1 

S  XI 

285.83 

200 

Si  X 

289  186 

100 

0  IV 

285.834 

60 

C  IV 

289.230 

500 

9 

N  III 

285.855 

450 

O  IV 

289.292 

10 

Ti 

285.860 

10 

Fe  V! 

289.302 

400 

Sc 

285.966 

300 

Ti 

289.318 

10 

Ti  IX 

285.981 

Cu  IV 

289.358 

0  -A 

N  III 

286.000 

450 

Ti  VIII 

289.375 

1 

0  II! 

286.038 

10 

Ti 

289. 4 '6 

1 

Ti  IX 

286.112 

20 

Fe  Vi 

289.468 

300 

Cl  V 

286.13 

200 

O  IV 

289.469 

5 

Ti 

286.233 

1 

N  IV 

289.479 

300 

18.33 

Cl  XIV 

286.26 

Fc  VI 

289.520 

400 

Ti 

286.333 

1 

P  IX 

289.53 

V  V 

286.36 

Ti  IX 

289.5  79 

90 

0  V 

286  448 

330 

Ti  X 

289.579 

90 

Ne  IV 

286.45 

75 

Sc  V 

289.589 

900 

AI  IX 

286.45 

o  iv 

289.590 

2 

Ti 

286.532 

20 

Fe  VI 

289.672 

200 

Co  XII 

286.64 

Cr  XIV 

289.70 

AI  VIII 

286  65 

Ti 

289.735 

1 

Sc  IV? 

286.677 

40 

Mn  XIII 

289.74 

V  V 

286.88 

Sc  IV 

289.850 

900 

Sc  VII 

286.927 

1000 

Fe  VI 

289.851 

400 

Ne  IV 

286.93 

75 

O  IV 

289  898 

5 

Ca  V 

286  96 

450b 

O  IV 

289  933 

2 

Ti 

287  041 

10 

Ti 

289.992 

1 

794 


290  03* 


tic  mem 

Fe  V' 
Ft  V, 

S  VI 
He  VI 
F  IV 

Ti 

Sc  VII 
Cr  X! 
Fe  Vi 
Ti  X 

Fe  VI 

Ti 

Ti 

F  IV 

F  IV 

Sc  l\"» 
Fe  VI 
Ti 

Cl  XIV 
Fe  VI 

Ti 

F  IV 
Si  IX 
Cl  XIII 
Sc  VII 

Ti 

Fe  VI 
Ti  X 
F  Ill 
N  III 


FINDING  LIST 


Ca  VI? 
Ni  XVIII 
Ni  XIV 
Fe  VI 
Ar  VI 


_W»»elen*tli 

290.038 
290  0*9 
290.13 
290.146 

290  147 

290  215 
290.232 
290.27 
297.271 
29V.  294 

25U.302 
290  344 
290.385 
290.440 
299.461 

290.487 
290.499 
290  506 
290.51 
290.577 

290.601 
290.608 
290.63  P 
290.7  i 
290.700 

290  726 
290.737 
290  813 
290.846 
290.865 


29! .976 
292.00 
292.03 
292  038 
292  15 


Intensity 

400 

400 

300 

400 

400 

10 

800 

600 

I 

500 

3 

20 

300 

200 

300 

200 

1 

400 

6 

200 

20 

600 

3 

400 

1 

60 

400b -A 


Fe  VI 

290.890 

200 

N  III 

290  916 

4oOb 

N  III 

290.930 

400b 

F  III 

290.945 

35 

N  III 

290.90.5 

400b 

Ti  VIII 

290.971 

35 

Fe  XII 

290  997 

S  XVI 

Fe  VI 

291 .0  p 

291.020 

500 

N  III 

291  023 

400b 

N  II! 

291.031 

400b 

0  IV 

291.054 

2  . 

Fe  VI 

291.184 

600 

Ti 

291.186 

60 

0  IV 

291.203 

3  - 

Fe  VI 

291.229 

600 

C  III 

291.3261 

500 

Mg  VI 

291.348 

300 

Ti 

291  403 

6 

Mg  VI 

291.458 

200 

Fe  VI 

291.473 

500 

Ti 

291.585 

3 

S  XI 

291.59 

200 

Fc  VI 

291  632 

200 

Fe  V! 

291.800 

;oo 

Fe  VI 

291.929 

500 

S  XI 

291.83 

o 

Fe  VI 

291.931 

50 

S*.  V 

291.932 

lOOOd 

! 

Ti 

291,958 

50 

10 

200 

200 


3.03 


K  V 
Fe  VI 
Cl  VII 
Mn  XIII 
Fe  VI 

Fe  VI 
Fe  VI 
Cl  XIV 
O  IV 
Ti 


Wavekngih 

iB*CI 

792 72u 

60 

297  343 

100 

292  34-1 

600 

292.344 

6PC 

292  36 

292  401 

| 

292.447 

750 

292  595 

t;c 

292  597 

400 

292  736 

700 

292  8 

P 

297.83 

P 

80 

292  901 

1 

292  925 

500 

293  026 

200 

293  033 

l 

293  046 

200 

293  050 

100 

293  12 

75 

293  124 

400d 

293  2U 

100 

293  240 

1 

293  248 

800 

293.25 

400 

293  257 

100 

293  292 

40C 

293.332 

150 

293  384 

400 

293  45 

50 

293  438 

100 

293.488 

400 

2i  1.549 

| 

293.640 

| 

293.65 

25 

293.684 

10 

293  745 

800 

293.798 

| 

293  820 

100 

293.943 

20 

793  95 

5 

293  966 

800 

294  040 

50 

294.05 

240 

294  10 

15 

1 

294  239 

294.265 

700 

294.292 

7uU 

294  302 

1 

294.339 

500 

294.39 

15 

294  5 

300 

294.515 

50 

294.529 

700 

294  63 

294.665 

400 

294  836 

300 

294.850 

400 

294  90 

500 

294.95 

294  960 

4C0 

295.014 

400 

295  04? 

200 

295.05 

295  051 

2 

295.070 


795 


FINDING  LIST 


300.817 


295  140 


Element 

Wavelength 

In  trusty 

Mul.  put 

<  ... 

|  hkmcm 

Wavelength 

imemiiy 

Muhjplet 

O  IV 

Ca  VII? 

Ti 

Co  v: 

f  hi 

295.140 

795.  (71 
295.207 

295  .2*58 
295.369 

2 

150 

6 

.00 

6 

1  Co  VI 

N  IV 

Ar  VII 

Ar  VII 

N  IV 

297.65! 

297.6S7 

297.66 

297.70 

297  704 

600 

600b 

200 

300 

600b 

15 

15 

Mg  VIII 

Ca  VII? 

F  III 

Co  VI 

Sc  VI 

>95.393 

293.396 

295  404 
>95.419 
295.47S 

10 

150 

3 

400 

900b 

N  IV 

V  XII 

N  IV 

Ti 

Ti 

297.770 

297.77 

297.816 

297.358 

298  014 

600b 

?G0 

1 

3 

15 

15 

Sc  VIII 

O  III 

Ti  X 

Ue  V 

O  III 

295  478 
295.511 
295.584 

295.6 

295  619 

900b 

150 

35 

50C 

250 

Cr  XI 

Sc  VI 

Co  VI 

Si  IX 

Ga  V 

298.03 

298.194 

>98.318 

298.32 

298.36 

800 

300 

1000 

S  XI 

Fe  VI 

O  Hi 

F  III 

O  III 

295.63 

Tiy  634 
295.657 
295.703 
295.716 

200 

400 

300 

35 

300 

Ti 

Co  XIV 

Ca  XVIII 

Sc  VI 

Sc  VII 

298  380 

298.38 

298  40  P 

298.428 

298.557 

1 

800 

600 

0  IV 
v  III 

O  III 

Co  VI 

0  III 

295.874 

295  889 
295.944 
295.976 
296.012 

5 

60 
■  50 

100 

200 

1  Co  VI 

Sc 

Cu 

Co  VI 

Sc  IV 

298  649 

298  66 

298  901 

298  989 

299.G41 

300 

200 

200 

500 

900 

1 

'o  VI 

r:  vn 

;■  v 

•Sc  V 

K  V 

296.050 

296.056 

296  1 1 

296  166 

296.169 

300 

35 

70 

400 

200 

|  Co  VI 

Co  VI 

I  Cu 

j  O  11! 
j  Ca  IV 

299.051 

299.157 

299  217 

299.275 

299.315 

200 

200 

150 

lOOd-A 

200 

Si  IX 

Co  VI 

0  III 

Fe  XV 

Sc  IV 

2%.  19  P 

2%  206 

296  22 

296.226 

2%.  31 6 

150 

100 

50d-A 

7.0 

500 

2 

j  G-i  V 
.  Co  VI 

O  IV 

?,*" 

299.41 

299.456 

299.499 

299.50 

299.56.3 

800 

500 

10 

175 

3 

Fe  VI 

Sc  VII 

Ca  IV 
o  XIV 
o  V' 

296.317 

296.539 

2%.  554 

296.68 

296.719 

100 

400 

250 

400 

Fe  VI 

Co  Vi 

0  IV 

Co  VI 

N  III 

299.579 

299.586 

299  620 

299.659 

299.661 

100 

200 

5 

200 

550 

.  e  VI 

Cl2  V 

Fe  VI 

C  IV 

Co  V! 

296.723 

296.75 

296.808 

296.857 

2%. 923 

300 

100 

500 

300 

700 

8 

O  IV 

Fe  V! 

N  ill 

Co  VI 

O  IV 

299.710 

299.803 

299.818 

299.822 

299.853 

5 

100 

550 

500 

15 

C  V 

Ca  III 

Fe  VI 

Cu 

K  V 

2%  951 

296  958 

296.98?; 

297.057 

297  064 

350 

300 

600 

100 

200 

8 

Ti 

S  XIII 

N  III 

Cr  XU 

Ga  V 

299.889 

299.89 

299.903 

299  95 

299.95 

1 

75 

200b  -  A 

■'00 

Mo  XXII 

Ti 

Fe  V| 

T:  Vi i( 

Sc  Vil 

297.07  ? 

297.106 

297.131 

297.197 

297.269 

3 

200 

20 

700 

Sc  V 

Na  II 

Na  II 

Cr  XIV 

K  V 

300.004 

300. 1 53 

300.202 

300.23 

300.252 

700 

160 

160 

200 

4 

Fe  VI 

Ti 

Co  VI 

Ti 

Ti 

297.308 

297.312 

297.372 

297.418 

297.527 

700 

1 

700 

1 

6 

N  IV 

Ti 

O  III 

K  V 

Ga  V 

300.318 

300.416 

300.455 

300.503 

300.51 

650 

1 

150d-A 

200 

900 

18.05 

Fe  VI 

Is  IV 

Cr  XIII 

Ar  VII 

N  IV 

297  568 

297.595 

297.6 

297.62 

297.634 

800d 

60Qb 

153 

600b 

15 

15 

Co  VI 

A1  IX 

Sc  VI 

Ga  V 

Sc 

300.537 

300.60 

300.677 

300.73 

300  817 

500 

300 

200 

200 

796 


W0.997  FINDING  LIST  306.20 


Element 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

Intensify 

Mbltipict 

Fe  VI 

300.997 

200 

Co  VI 

303.555 

100 

N'c  III 

301.12 

400 

7 

Co  VI 

3P3.619 

200 

C  a  V 

301.139 

20 

O  III 

303.621 

350 

6 

Ga  V 

301.15 

800 

Co  VI 

303.685 

300 

Co  VI 

301.203 

400 

O  VII! 

303.69  P 

C  li! 

301.206 

200 

7.21 

O  III 

303.693 

350 

6 

C  III 

301.2*3 

300 

7.21 

C  VI 

303  70  P 

Ti 

30! .244 

I 

Be  IV 

303.72  P 

C  III 

301.279 

100 

7.21 

Ti  XX 

303.75  P 

Ti  VIII 

301.297 

6 

He  II 

303.781 

665 

1 

Sc  VII 

301 .301 

300 

He  II 

303.786 

335 

I 

Na  II 

301.318 

90 

Ti 

303.79! 

1 

Sc  VI 

301.426 

400 

O  III 

303.799 

450 

6 

Na  II 

301.436 

100 

3 

Ga  V 

303.81 

800 

V  XII 

301.50 

N  III 

303.825 

450b -A 

Co  VI 

301  604 

50 

N  III 

303.856 

450b  A 

Co  VI 

301.713 

100 

N  III 

303.880 

450b -A 

Ca  III 

301 .741 

200 

Ti 

303.891 

35 

Cr  XIV 

301.78 

N  III 

303.910 

450b  -A 

Sc  VII 

301.820 

500 

Co  VI 

303.943 

200 

Ti  VI 

301.913 

20 

N  III 

303.960 

450b  -A 

Co  VI 

301  955 

500 

N  III 

303.985 

450b  -A 

Ti 

302.007 

1 

Ga  V 

304.01 

10 

Co  VI 

302.061 

50 

N  III 

304.035 

450b  A 

Co  VI 

302.123 

400 

N  III 

304.103 

300b  -A 

Co  VI 

302.157 

200 

Co  VI 

304.116 

200 

Cl  XIII 

302.24 

N  III 

304.203 

300d  -A 

Co  VI 

302.261 

100 

Fe  V! 

304.221 

700 

Ni  XIV 

302.27 

Ca  III 

304.330 

150 

Ti  VIII 

302.272 

60 

Co  VI 

304.374 

50 

Co  VI 

302.408 

400 

! 

Ci*. 

30-4.434 

100 

Sc  VI 

302.436 

lOOd 

Sc  ViII 

304.456 

100 

Sc  VII 

302.436 

100 

Ti  IX 

304  498 

1 

Na  11 

302.446 

60 

Co  VI 

304.531 

50 

Fc  XV 

302.45 

Fe  VI 

304.551 

700 

Co  VI 

302.471 

400 

Co  VI 

304.607 

100 

Si  IX 

302  51 

N  III 

304.786 

500b -A 

Ti 

302.558 

1 

N  III 

304.812 

500b  A 

Ga  V 

302.65 

10 

Mn  XIV 

304.85 

K  VI? 

302.657 

100 

N  III 

304.877 

500b  -A 

to  XVI 

302.69 

Ca  III 

304  910 

150 

Co  VI 

302.736 

300 

N  III 

304.921 

500b -A 

Ti 

302.906 

1 

Fe  XV 

305.00 

N  IV 

303.006 

500b 

14 

Ge  V 

305.0 

50 

N  IV 

.303.048 

500b 

14 

Co  VI 

305.037 

400 

Co  VI 

303.071 

100 

Al  IX 

305.10 

N  IV 

303.078 

500b 

14 

Fe  VI 

305.200 

400 

N  IV 

303.124 

500b 

14 

Sc  VIII 

305.260 

100 

Sc  VIII 

303.157 

Co  VI 

305.322 

100 

N  IV 

303.162 

500b 

14 

n  in 

305.596 

400 

5 

N  IV 

303.191 

500b 

14 

Co  VI 

305.612 

100 

Co  VI 

303. 19i 

3(H) 

O  III 

305.656 

450 

s 

N  IV 

303.280 

500 

18.04 

O  III 

305.703 

400 

5 

Si  XI 

303  31 

500 

Ti  VII 

305.730 

I 

Ni  XIII 

303.31 

N  Ill 

305.761 

500 

S  XII! 

303.37 

50 

O  III 

305.769 

500 

5 

Fe  XV 

303  40 

Cr  xn 

305.81 

Co  VI 

303  410 

200 

O  III 

305.836 

400 

5 

0  II! 

303.411 

350 

6 

Fe  VI 

505.837 

10C 

c  in 

303.432 

400d 

7.20 

O  III 

305.879 

200 

5 

0  III 

303.460 

350 

6 

N  III 

305.920 

500 

C  ill 

303.468 

100 

7.20 

Ti 

306.083 

I 

Cu  XIX 

303.51  P 

Ti  XI 

306.144 

1 

o  in 

303. r15 

350 

6 

Co  VI 

306.145 

100 

Fe  VI 

303.558 

400 

Ga  V 

306.20 

100 

797 


30c  46 


FINDING  LIST 


312.770 


Element 

Wavelength 

Intensity 

Muitplet 

~[[  Element 

Wavelength 

Intensity 

Multiplct 

Mn  X! 

Fe  VI 

Co  Vi 

0  IV 

Fe  VI 

3C6.46 

306  460 
306,567 
306.623 
306.823 

100 

100 

90 

200 

i  Al  VI 

1  S  XII 

1  Ga  V 

Fe  VI 

Al  VI 

309.596 

309.6  P 
309.61 

309.627 

309.852 

400d 

2C0 

100 

300d 

O  IV 

Fe  VI 

A1  IX 

Ga  V 

Fe  VI 

306.884 

306.922 

306.95 

306.99 

307  013 

60 

500 

1900 

200 

Sc  VIII 

Sc  VII 

Mn  VI 

C  III 

Mn  VI 

310  042 

310.043 

310.058 

310.1697 

310.182 

500 

100 

200 

700 

180 

3 

Sc  Vhl 

M»  VI 

Na  V 

A!  VI 

Sc  VII 

307  083 
307.109 

3C-7  152 
307.248 
307.320 

600 

100 

800 

350d 

200d 

Fe  VI 

Cu  IV 

Ga  V 

Ti 

P  V 

310  274 
310.380 

310  42 

310.518 

310.58 

500 

20  -A 

10 

1 

200 

Al  IX 

S  XIII 

Fe  VI 

Fe  VI 

Sc  VIII 

307.33 

307.36 

367  ' 75 
307.404 
307.447 

50 

400 

300 

40 

Fe  VI 

Mn  XI 

Mn  XII 

Co  XV 

Cu 

310.601 

310.61 

310.63 

310  69 

310.727 

400 

150 

Ti 

Ca  VII' 

Si  VIII 

Fe  XV 

Fe  VI 

307  493 
307.563 

307.65  P 
307.78 

307.800 

1 

100 

20 

300 

N  111 

N  III 

Fe  VI 

Cr  XXI 

Al  VI 

310.746 

310.803 

310  807 

310.90  7 

.310  908 

50b -A 

100b -A 

50 

300d 

C  IV 

Mil  VI 

Fe  VI 

Mn  VI 

Fe  VI 

307.806 

307.842 

307.884 

307  999 

308.007 

50f 

60 

50 

400 

300 

2.01 

Mn  VI 

N  III 

N  III 

Sc  VIII 

Fe  VI 

310.908 

311.007 

311.113 

311  138 

311  138 

800b 

350d  -A 

350d  -A 

200 

100 

0  III 

Sc  VII 

Fe  VI 

Ga  V 

Ti  XI 

308.051 

308  180 

308.187 

308.24 

1Q8  7  50 

50 

600 

200 

700 

10 

C  III 

Fe  VI 

K  V 

Sc  VIII? 

P  V 

311  157 

311.236 

311.243 

311.332 

311  35 

lOd 

200 

200 

100 

250 

7.19 

Si  VIII 

Na  V 

0  III 

Ga  V 
re  VI 

308.26  P 
308.264 

308.306 

308  32 

308.383 

50 

1000 

100 

200 

200 

F  III 

O  IV 

N  III 

Cr  XII 

N  III 

311.413 

311  495) 

311  550 

311.55 

3il,636 

20 

25 

500 

500 

Ti 

Fe  VI 

Nc  III 

Al  VI 

Mn  VI 

308.408 

308.534 

.308.56 

308.560 

308  560 

3 

400 

100 

300d 

400 

10 

Ti  XI 

O  IV 

Fe  VI 

n  in 

O  IV 

311.659 

311.682 

311.702 

311.721 

311.726 

1 

40 

700 

400 

10 

Ti  IX 

Ti  XI 

Fe  XI 

Fe  VI 

Mn  XIII 

.308.568 

308.568 

308.61 

308  644 

30.3.75 

.35 

35 

500 

Ni  XV 

Mn  V! 

Ga  V 

Mg  VIII 

Na  VI 

311.73 

311.748 

511.77 

311.806 

311.971 

200 

800 

lOd 

4C0 

Ca  XX 

Mil  VI 

Sc 

V  X 

S  XIII 

308.8  P 

308.853 

308. a95 

308.90 

308.91 

300 

300 

125 

Sc  VI 

Sc  VIII 

Al  VI 

Fe  Vi 

Mg  V 

311.947 

312.239 

312.241 

312.263 

312.311 

400 

200 

300d 

700 

1000 

Mn  XIII 

Fe  VI 

Fe  VI 

Al  VII 

A1  VII 

308.92 

308.960 

308.993 

309.012 

309.122 

300 

300 

iOOd 

lOOd 

Ga  V 

C  IV 

P  IV 

C  IV 

Cu 

312.39 

312  422 

312  44 

312.453 

312  505 

400 

750 

160 

700 

200 

2 

2 

Sc  VI! 

Ni  XVI 

P  X 

Mn  V! 

Mn  VI 

309.161 

309.40 

309.44 

309.440 

309.579 

500 

240 

200 

Co  XVJI 

Na  VI 

S  XIII 

Mn  VI 

K  V 

312  57  P 
312.608 

312.68 

312.692 

312.770 

300 

25 

160 

250 

798 


FINDING  LIST 


Ca  VII? 
Ga  V 
Ne  III 
Ti  XI 
Mg  VIII 

Na  VI 
Mn  XI 
Ne  III 
Ce  XIII 
V  X 

Sc  V 
Fe  VI 
Si  VIII 
N  IV 
C  III 

Sc  VII! 
Mg  VI 
Ca  Vii? 
Mg  VI 
N  III 


Mg  VIII 
Fe  VI 
N  IV 
Sc  VIII 
K  V 

F  III 
Sc  VIII 
Fe  VI 
F  III 
K  V 

P  XI 
Ti 

Ca  VII? 
F  III 

Ti 

Sc 

Ti  XI 
Mn  XIV 

Sc 

Ga  V 

Ca  V 
Si  VIII 

Ca  VI? 
Ga  V 
F  in 

Ni  XIV 
Sc 

Cr  XIII 
A!  IX 
F  III 

S  XIII 
Ca  VI? 

0  III 

Ti 

F  III 


Wavelength 


312.87 

312.91 

313.05 

313.229 

313.38 

313.478 

313.66 

313.68 

313.710 

313.743 

313.748 

313.80 

313.92 

313.95 

314.00 

314.049 

314.299 

314.31 

314.324 

314.41 

314.53 
314.554 
314  609 
•>i4  676 
314.715 

314.814 

314.850 

314.877 

314.940 

314.979 

315.022 

315.027 

315.060 

315.163 

315.181 

315.219 
315.420 
.3 15.5% 

315.536 

315.537 

315.64 

315.670 

315.702 

315.747 

315.779 

315.786 

315.844 

315.88 

315.890 

315.94 

316.115 

316.202 

316.389 

316.47 

316.484 

316.53 

316.567 

316.6 

316.78 

316.822 

316.84 
316.947 
316.967 
316.987 
316  995 


lateuity 


Multiple! 


Mg  VIII 
O  III 
P  XI 
Fe  VI 
Sc  VIII? 

N  IV 
Fe  XV 
Na  VI 
F  III 
Ti  VIU 

Ca  IV 
F  III 
Fe  XIII 
P  X 
Fe  VI 

Ca  IV 
Sc  VIII 
A1  IX 
Ti 

Sc  IX 


C!  IV 
Cr  XII 
i  Co  XI 
K  V? 
Ni  XV 

Mg  VII 

1C  III 
Ga  V 
Ti  VIII 
Cl  IV 

Cl  IV 
Na  IV 
F  IV 
F  IV 
Si  VIII 

Ti 

Cl  IV 
O  III 
F  IV 
Mn  VI? 

F  IV 
Cr  XII 
Cl  IV 
He  I 
Sc  VII? 

Ca  VI? 
Mg  VU 
Ga  V 
Ni  XVIII 
Mn  VI 

V  XI 
Mn  VI 
O  III 
Mn  VI 
Cl  IV 

Fe  XIII 
0  III 
Mn  VI 
Mg  IV 
Mg  VI! 


Wavelength 

317  029 

317.24 

317.24 

317.319 

317.437 

317.596 
317.62 
317  641 

317  791 
317.992 

318.094 

318  126 
318.21 
318.29 
318.364 

318  385 
318  408 

318.50 
318.543 
318.615 

318.75 

318.82 

318.85 

318  969 
319.01 

319.016 

319.29 

319  40 
319  463 

319.51 

31962 
319.638 
319.695 
319.740 
319  829 


latennty 

lOOd 
50d  -a 


321.176 


Multiple! 


319.887 

1 

319  99 

10 

319.996 

150 

320.C04 

200 

320.146 

120 

320  192 

320.20 

100 

320.25 

100 

320.392 

20 

320.4C6 

100 

320.445 

320.50 

100 

320.53 

320.56 

100 

320.598 

180 

320.60 

320. 68i 

180 

320.720 

lOOd 

320.874 

180 

320.88 

100 

320.93 

320.979 

600 

320.979 

180 

320.994 

321.00 

1000 

321.05 

321.079 

500b 

321  135 

500b 

321.162 

500b 

321.176 

220 

799 


321.198 


FINDING  LIST 


328  831 


Element 


N  III 
N  III 
C  III 
0  IV 
Mn  VI 


Ca  IV 
Ca  V 
Sc  XIX 
Fe  XV 
V  XII 


K 

Ca  V 
Ga  V 
Sc 

N  IV 


N  IV 
C  ill 
Cu 
F  III 
F  111 


Ti  VIII 
N  IV 
V  X 
Ti  XI 
Ca  V 


Mg  XII 
Ga  V 
Ga  V 
Ga  V 
N  IV 


S  XII 
Ca  V 
Ca  VI 
V  XIII 
N  III 


Mg  VII 
Mg  IV 
Cl  VI 
Ti  V 
N  III 


N  III 
A1  VIII 
N  II! 

N  III 
K  XVII 


Cu 
F  IX 
Cl  VI 
Ti 

Ca  V 


Sc  IX 
Ti  VIII 
Ga  V 
Ca  V 
Cu  IV 


Ne  II 
Sc  IX 
V  XIII 
Cu 

Ti  IX 


Ga  V 
Ca  V 
Cu 

Sc  VII? 
Cr  XII 


Wavelength 

loiec 

321.198 

500b 

321.278 

500b 

321.372 

lOd 

321.457 

2 

321  541 

180 

321.593 

12C 

321.609 

120b 

321.77  P 

321.82 

321.9 

322.146 

50 

322.166 

500 

322.30 

600 

322.35 

150 

322.506 

700 

322.572 

700 

322.5741 

800 

322.617 

150 

322.64/ 

20 

322.675 

10 

322.698 

1 

322.722 

700 

322  74 

322  75 

322  757 

250 

322.9  P 

322.92 

300 

322.98 

800 

323.(0 

300 

323.178 

600b 

323.18 

323.223 

300 

323.223 

300 

323.23 

323.263 

600d  -A 

323.29 

323.307 

900 

323.36 

600 

323.365 

85 

323.436 

500 

323.493 

500 

323.54 

323.620 

500 

323.675 

500 

323.74  P 

323.316 

600 

323.9  P 

323.94 

800 

324  047 

1 

324.110 

150 

324.199 

600 

324  207 

i 

324.24 

500 

324.477 

250 

324.485 

70  -A 

324.570 

20 

324.570 

50 

324.58 

324  607 

500 

324.712 

1 

324  94 

500 

325.020 

150 

325  038 

200 

325.121 

200 

325.13 

4 

2.03 


17 


325.31 

325.34 

325.393 

325.52 

325.570 


lOOri-A 


Ne  II 
Mn  VI? 
A!  VIII 
F  IV 
Mn  VI 


328.090 

328.129 

328.200 

328.213 

328.232 


20 

40 

lOd 

10 

200 


Ti 

328.248 

1 

Cr  XIII 

328.29 

S  XII 

328.39 

Cu 

328.412 

500 

Mn  VI 

328.431 

400 

0  III 

328.448 

500 

P  V 

328.46 

300 

S  VI 

328.51 

600 

Cu 

328.536 

250 

Mn  VI 

328.558 

180 

Ca  IV? 

328.577 

50 

Ga  V 

328.64 

300 

0  III 

328.742 

450 

P  V 

328.77 

300 

Cu 

328.831 

200 

11.13 


Cu 

325.687 

200 

Co  XIII 

325.70 

Ti 

325.767 

1 

N  III 

325.788 

20d  -A 

N  III 

325.841 

50d  A 

V  XI 

325.97 

V  XX 

326.07  ? 

Ga  V 

326.13 

400 

Co  XII 

326.17 

Ti 

326.259 

1 

P  XI 

326.45 

Ne  II 

326.542 

40 

Mn  VI 

326.571 

40 

Cu 

326.575 

200 

Ga  V 

326.76 

400 

Ne  II 

326.787 

50 

Sc 

326.791 

400 

P  XII 

327.0 

K  V 

327.031 

100 

C  III 

327.112 

400d 

7.13 

Mn  VI 

327  131 

20 

Si  IV 

327.137  P 

2.02 

C  III 

327.176 

400d 

7.13 

Si  IV 

327.181  P 

2.02 

Ti  XI 

327.192 

3 

Ne  II 

327.262 

30 

P  XII 

327.27 

Ne  II 

327.355 

20 

K  V 

327.376 

250 

Cu 

327.383 

150 

K  III 

327.605 

50 

Ne  II 

327.626 

20 

C  III 

327.784 

100  -A 

11.12 

Ca  Vj 

327.806 

200 

Mn  XIV 

327.84 

800 


10 


FINDING  LIST 


338.22 


328.845 


Element 

Wavelength 

Utemuty 

Multiple! 

Element 

Wavelength 

lntcosity 

Multiple! 

K  IIP 

K  IIP 

K  V 

Mn  VI 

Cu 

328.845 

328.933 

328.973 

329.043 

329  047 

100 

150 

100 

100 

1000 

Ca  IV 

Cu 

Cr  X 

Ti  IX 

Sc  VII 

352.808 

532.893 

332.97 

333.385 

333.386 

150 

1000 

3 

200 

K  HI 

Ca  IV 

Mn  VI 

N  ill 

Mn  XII 

329.053 

329.116 

329. 177 
329.242 

329.28 

100 

250 

40 

50d -A 

Ca  V 

Ca  VI 

St  X 

Cu 

Ca  V 

333.438 

333.44 

333.521 

333.562 

333.570 

200 

200 

300 

200 

Ca  VI 

N  III 

K  V 

Mr.  VI 

Ca  IV 

329.298 

329.307 

329.307 

329.320 

329.391 

150 

lOOd-A 

50 

!00 

150 

Mn  X 

Ca  V 

P  XII 

Na  V 

Ca  VII? 

333.73 

333.857 

333.88 

333.910 

334.136 

150 

900 

200 

Al  VIII 

Sc  VII 

Cu  IV 

Cu 

Ca  VII 

329.63 

329  640 
329.805 

329.851 

330.010 

300 

30  -A 

300 

200 

Sc  VII 

Ca  VI 

Fc  XIV 

Cu 

Co  XIV 

334.138 

334.14 

334.15 

334.204 

334.22 

500 

300 

Nc  II 

Ne  II 

Co  XV 

N  III 

P  XII 

330.146 

330.205 

330.25 

330.26 

330.29 

5 

5 

3000  A 

Ca  VII? 

N  III 

Ti  VI 

N  III 

Na  XI 

334.357 

334.407 

334.457 

334.476 

334.5  P 

100 

200  -A 

20 

250  -A 

Sc 

Ca  VII? 

Mn  XIV 

C  III 

Ne  II 

330.39 

330.403 

330.49 

330.617 

330.626 

100 

100 

100 

5 

7.12 

Al  VIII 

Ca  V 

Ti 

Ca  VII? 

N  IV 

334.51 

334.545 

334.859 

334.904 

335.052 

300 

1 

40 

850 

10 

K  III 

C  III 

Ti  VI 

Na  V 

Ne  I! 

330.684 

330.687 

330.703 

330.718 

330.790 

250 

100 

60 

10 

20 

7.12 

Fe  Xli 

P  XII 

K  VI? 

Sc 

Cr  VI 

335.06 

335.07 

335.175 

335.18 

335.20 

150 

iOG 

Ca 

Ca  V 

V  XI 

A!  VIII 

Ne  11 

330.809 

330.937 

330.94 

331.03 

331.069 

50 

300 

1 

Mg  VIII 

F  VII 

Ca  VI 

Ca  V 

Fe  XVI 

335.230 

335.27 

335.33 

335.344 

335.407 

lOd 

2506 

6 

Ti 

P  XV 

K  V? 

Sc  V! 

X  III 

331.074 

331.1  P 

331.168 

331.309 

331.416 

1 

50 

200 

50 

Cu 

Sc 

Sc 

Cu 

Cr  XI 

335.470 

335.58 

335.89 

335.919 

336  06 

150 

50 

50 

250 

Ca  IV 

Ne  II 

Ca  VII? 

Sc  X 

Ti  VI 

331.442 

331.515 

331.650 

331  679 

331.767 

200 

2 

160 

40d 

6 

Cu 

Cr  VI 

Ca  V 

Ar  V 

V  XI 

336.279 

336.30 

336.554 

336.56 

336.68 

250 

200 

150 

6 

Ci  IV 

Cl  XII 

Cr  XII 

K 

Ca  IV 

331.84 

331.94 

331.95 

331.966 

331.991 

200 

50 

250 

It  IX 

Ca 

Ar  VIII 

Cr  VI 

Mn  XII 

336.895 

337.020 

337.26 

337  28 

337.29 

6 

50 

lOOd 

Cr  XU 

Ti  VII 

N  III 

Ca  VIP 

N  11! 

332.06 

332.081 

332.140 

332.184 

332.333 

6 

650 

60 

650 

Ca 

Ca  V 

Ar  V 

Sc  X 

Ar  V 

337  396 

337.J41 

337.56 

337.911 

338.00 

100 

200 

150 

200d 

300 

6 

6 

Cu 

Ca  IV 

Na  V 

Ti 

A!  X 

332.405 

332.531 

332.550 

332.554 

332.78 

100 

235 

800 

1 

Sc  X 

Ca  V 

K  VI? 

O  VIII 

Ar  VIII 

338.03 

338.056 

338.161 

3.38  19  P 
338.22 

250 

150 

lOd 

H  He  U  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K 


Ca  Sc  Ti  V  Cr  Mn  Fc  Co  Ni  Cu  Zn  Ga  Ge  As  Se 


Br  Kr 


801 


.MMMjUde* . 


338  27 


FINDING  LIST 


347  777 


Wavelength 


Intensity 


Muhipiet 


Wavelength 


Intensity 


Multiple! 


N  111  338.349  500  -A 

P  Xll  338.41 

Si  VII! 

338  43 

Ar  V 

338.43 

100 

Sc  X 

338.447 

200 

N  III 

338  808 

250d  -A 

Co  XIII 

338.82 

Ca  VII 

338.824 

100 

Ca  IV 

338.828 

200 

N  III 

338.937 

300d -A 

Mg  VIII 

339.0C7 

lOOd 

Ar  V 

150 

Cu  IV 

339.038 

Mn  XIV 

339  19 

O  IV 

339.330 

2 

O  IV 

339.436 

~\ 

Ca  VI 

339.453 

150 

Sc  VIII 

339.52 

Co  XVII 

339.58 

P 

Ca  IV 

339.790 

150 

Ar  V 

339.89 

150 

Ca  VI 

339.953 

150 

Ca  VII 

339.965 

150 

Ca  VI 

340.037 

200 

340.389 
340.462 
340  516 


Ca  VII 

340.700 

K  IV 

340.745 

Ti  VI 

341.109 

re  XI 

341.115 

C  III 

341.143 

C  III 

341.179 

C  III 

341.242 

Ca  IV 

34!  284 

O  V 

341  391 

Ca  IV 

341.455 

Cu 

341.483 

Ca  XVIII 

341.54 

Sc  VI 

341.62 

Ti  IX 

341.691 

Mg  VIII 

341.75 

Mg 

341  790 

F  III 

341.921 

X  III? 

341.924 

P  XII 

342.06 

Mg  VIII 

342.07 

K  XIX 

342  2 

Co  XIV 

342.25 

Ca  VII 

342.394 

►  K  IV 

342.410 

Cu  IV 

L 

342.432 

Ca  IV 

342.447 

Mn  XIV 

342.56 

Ti 

VI 

342.595 

N 

III 

342.665 

r 

Mu  XII 

342.6'’ 

Cr  XIII 

342.69 

K  V? 

342.703 

100 

Cu 

342.713 

800 

N  III 

342  741 

300  -A 

K  IV 

342.805 

100 

Ca  Vll 

342.818 

50 

Ti  XIX 

342  82  ? 

Sc 

3>2.91 

50 

Si  IX 

342  97 

V  XII 

343.12 

O  V 

343  168 

40 

Ca  IV 

343  194 

100 

Ca  V 

343.194 

100 

A1  VII 

343.290 

10 

Ca  IV 

343.438 

200 

X  V? 

343.468 

150 

Si  VIII 

343.49 

Mn  XiV 

343.60 

Ca  V 

343.640 

200 

Ai  VII 

343  650 

lOd 

Ti 

343.668 

1 

F  III 

343.893 

35 

Co  XII 

343.93 

Ca  IV 

343.933 

250 

F  III 

343  934 

3 

Ca  V 

344.219 

100 

K  III? 

344.270 

200 

F  111 

.344.385 

20 

Cu  XVIII 

344.59  P 

K  III? 

344.635 

200 

N  IV 

344.916 

6001) 

Ca  IV 

344.958 

200 

N  IV 

345.025 

600b 

N  IV 

345.062 

600b 

Si  VIII 

345.10 

345.130 

345.207 


345.309 

345.368 

345.405 


Cu 

346.004 

600 

Mn  XII 

346.04 

V  XI 

346.11 

Cn  VI 

346.335 

100 

O  IV 

346.372 

15 

O  IV 

346.374 

15 

S  XI 

346.52 

O  IV 

346.692 

10 

Ti  VI 

346.728 

1 

Fc  XII 

346.859 

20 

Ca  V! 

347  005 

200b 

Ca  VII 

347.021 

100 

N  III 

347.072 

100  -A 

N  III 

347.148 

200  -A 

P  V 

347.24 

150 

Ca  VI? 

347.334 

50 

-•>.  .  j"1  . ■». 


FINDING  LIST 


356.246 


347  854 


Klcmeol 

Waveknflh 

lntenMiy 

Multiple'. 

Element 

Wavelength 

Intensity 

Muhiplet 

C  HI 

547.854 

300 

7.08 

Ca  VIII 

352.998 

Ca  VI 

34T967 

150b 

C  III 

353.000 

30Cd 

n  n 

Ca  VII 

547.972 

100 

Cu 

353  031 

150 

K  111 

347  999 

150 

N  IV 

353  056 

700 

18  30 

Ca  VIP 

348.043 

150 

Mg  V 

353.094 

1000 

Sc  X 

348.14 

Ne  II 

353.2149  st 

50 

P  V 

348  19 

250 

Cr  X 

353.22 

Fe  XIII 

348  20 

40 

Na  VII 

353  294 

800 

Cu 

348.413 

150 

Mg  V 

353.300 

650 

Ca  VI 

348  650 

50 

K 

353.325 

150 

N  HI 

348.683 

800b  -  A 

F  II 

353.423 

2  -A 

F  II 

548  795 

1  A 

K 

353.455 

150 

N  III 

348.816 

800b  -A 

Sc  X 

353.55 

Ca  VI? 

348.927 

50 

Cu 

353.568 

100 

Fe  XI 

348.97 

P  XI 

353  59 

Ca  VII 

34S.999 

20 

Ca  VIII 

353.699 

20 

Mg  VI 

349.155 

700d 

Ti 

353.757 

1 

Ti 

349.299 

1 

A1  VII 

353.776 

200d 

K  \ 

349.504 

200 

Cr  XIII 

353  81 

Ti  VI 

349.574 

6 

Fe  XIV 

353.84 

30 

Mn  XIV 

349.64 

Sc  Vil 

353  845 

200 

K  V 

>49.793 

150 

Mg  VIII 

353.86 

O  III 

349.825 

150 

Ti  VI 

353.877 

6 

Ti  XI 

349.91 

Ne  II 

353.9349  st 

30 

O  111 

349.918 

100 

Ti  IX 

353.939 

6 

Ti  XII 

349  933 

1 

K  IV 

354.139 

100 

Si  IX 

349.96 

50 

Ca  VIII 

354.165 

150 

0  III 

349.961 

50 

Mg  V 

354  223 

700 

Cu 

350.056 

100 

Sc  XI 

354.24 

100 

C  III 

350.132 

lOd  A 

11.27 

Sc  XI 

354.350 

100 

C  III 

350.35 

200d  A 

11.26 

K 

354.397 

50 

Si  VIII 

350.38 

Ca  VII 

354.418 

150 

S  XI 

350  40 

Ca  VIII 

354.488 

50 

Cu  IV 

350.421 

8 

K 

354.627 

20 

Ti  X 

350.596 

6 

Ti 

354.843 

1 

Na  VII 

350.645 

500 

K  IV 

354.927 

300b 

Ti  XI 

350.732 

1 

Na  VII 

354.950 

400 

Ar  V 

350.88 

150 

8 

rr  x 

354.96 

Ti  XII 

351.06 

Nc  11 

354  9622  st 

60 

Mg  V 

351.089 

850 

Ca  VIII 

354.975 

100 

Ti 

351.126 

6 

F  IV 

355  045 

200 

Cr  XIII 

351.14 

V  XII 

355.11 

Ti 

351.351 

1 

O  III 

355.137 

300 

Ca  VII 

351.373 

100 

Sc 

355.16 

60 

Ca  VII 

351.469 

100 

O  111 

355.293 

150 

Ar  XVI 

351.60  P 

Mg  V 

355.326 

860 

N  IV 

351.931 

500b 

16 

()  III 

355.333 

250 

N  II! 

35!. 979 

500b -A 

Ne  II 

355.4541  st 

20 

Ca  VII 

352.008 

50 

O  III 

355.469 

250 

N  III 

352.114 

20  A 

Co  V 

355.52 

1000 

Ft  XII 

352.115 

30 

Ne  11 

355.6559  st 

40 

A!  VII 

352.160 

!00d 

Ca  VIII 

355.704 

100 

Mg  V 

352.202 

700 

K  V 

355.800 

50 

Ne  1! 

352.2466  st 

30 

Ti  X 

355.811 

1 

P  X! 

352.26 

Ne  II 

355.839 

1 

Na  VII 

352.275 

600 

Co  V 

355.88 

900 

Ti 

152.348 

1 

c  vi 

355.89  P 

V  XI 

352  43 

Ne  II 

355.9476  st 

40 

Mg  VIII 

352  46 

Cu  IV 

355.977 

5 

X  V 

352.463 

100 

Mg  VIII 

3,6.000 

10 

Ti 

352.574 

1 

Co  V 

356.06. 

600 

Fe  XI 

352.680 

30 

Si  X 

356.07 

100 

K  V 

352.750 

100 

Cr  XIII 

356.12 

Ca  V 

352  915 

450 

Ne  11 

356.1290  st 

40 

Ne  II 

352  956!  st 

90 

Ca  V 

..   . 

356.246 

250 

803 


356.260 


FINDING  LIST 


363.967 


Element 


Wavelength 


Intensity 


Multiple! 


K  IV 

356.260 

150 

K  V 

356.372 

50 

Ne  II 

356  4410  si 

30 

Ne  II 

356  5405  it 

30 

6 

Fe  XI 

356.55 

0  III 

356  558 

!0 

Fe  XIV 

356.60 

K  V 

356.615 

150 

0  III 

356.625 

50 

O  III 

356.725 

100 

0  III 

356.768 

10 

Ne  II 

356.7995  st 

50 

6 

Ne  II 

356  8769  st 

20 

AI  VII 

356.885 

250d 

Ca  VIII 

356.907 

50 

Cu 

357.052 

100 

N  III 

357.238 

400  -A 

N  III 

357.324 

450  A 

Ca  VIII 

357.348 

150 

Ca  VIII 

357.497 

50 

Si  X 

357.51 

Ne  II 

357.5355  st 

40 

6 

K  V 

357  685 

150 

Ne  IV 

357.831 

250 

5 

Sc  X 

357.85 

Cu  IV 

357.897 

100 

Ne  V 

357.95 

400 

\ 

Ca  VIII 

357.977 

100 

Ca  ill 

357.980 

1 50b 

Sc  VIII 

358.107 

50 

Ca  VI? 

358.153 

150 

Sc 

358.22 

250 

V  XI 

358.23 

N  III 

358.278 

600b 

1 1 

Si  IX 

358.29 

Si  XI 

358.29 

Si  X 

358.30 

N  III 

358.327 

11 

N  III 

358.356 

11 

N  IH 

358.401 

600b 

ii 

N  III 

358.469 

660b 

11 

Ne  V 

358.48 

3 

N  III 

358  509 

ll 

N  III 

358.578 

11 

Si  XI 

358.63 

Fc  XI 

358.64 

Nc  IV 

358.72 

lOOOd 

5 

C  III 

358.740 

400 

11.10 

Cu 

358.865 

V  XI 

358.89 

P  XI 

358.94 

0  III 

359.016 

0  III 

359.223 

400 

Ca  VIII 

359.364 

200 

0  III 

359.384 

Ne  V 

359.39 

3 

Fe  XV 

359.53 

P  IV 

359.63 

20 

Fe  XIII 

359.63 

10 

Ca  VIII 

359.647 

K  IV 

359.730 

300 

Fe  XIII 

359.85 

Cu 

359.873 

K  IV 

359.907 

200 

Ti  X 

360.133 

10 

i  Element 

Wavelength 

Intensity 

Multiple! 

Ca  VII? 

360.296 

100 

!  Ca  VIII 

360.298 

100 

Na  V 

360.319 

800 

P  XI 
|  Na  V 

360  36 
360.367 

800 

C  III 

360.557 

600 

7.05 

K  IV 

360.568 

100 

I  c  iii 

360.623 

700 

F  IV 

360.635 

100 

C  III 

360.675 

500 

7.05 

Na  IV 

.360.761 

600 

Fe  XVI 

360.798 

3 

Mn  XV 

N  III 

360  97 

361.061 

100  -A 

Ca  VI? 

361.114 

200 

N  III 

361  143 

50  -A 

N  III 

361.205 

50  -A 

F  IV 

361  208 

10 

Cu 

361.220 

250 

Ca  VI 

361.241 

20 

Na  VI 

361.250 

800d 

N  III 

361 .288 

200  -A 

Sc  XVIII 

Si  XI 

Ne  II 

361.36  ? 

361.41 

361.4326  st 

90 

5 

Si  IV 

361.560  P 

2.01 

S  XI 

361.57 

Mn  XIII 

Ca  VI? 

361.57 

361.645 

100 

Si  IV 

36!  659  P 

Cu 

361 .838 

150 

Ca  VIII 

361 .984 

2C 

K  IV 

362.085 

250 

K  IV 

362.154 

150 

Sc  VIII 

362.308 

100 

S  XI 

362.34 

0 

Na  VI 

362.444 

400 

Ne  II 

362.4554  st 

60 

1 

Ti  IV 

362.520 

Ca  VI 

362.617 

100 

Ca  VI? 

362.788 

50 

N  III 

362.831 

700b 

N  III 

362.876 

700b 

N  III 

362.902 

700b 

N  III 

362.949 

700b 

N  III 

362.982 

700b 

10 

Ti  IV 

363.003 

1 

N  MI 

363.004 

700b 

K  IV 

363.021 

150 

Ti  V 

363.145 

1 

Cr  IX 

Sc 

363.26 

363.31 

50 

K  XVM 

Ca  VIII 

363.37  P 
363.391 

50 

Mn  XI 

363.46 

Ca  VI? 

363.525 

100 

K 

363  647 

C  111 

363.7538 

400 

7.01 

Mg  Vll 

363.770 

10 

F  a  V! 

363.774 

200 

J  III 

363.7852 

7.0-1 

Sc 

363.82 

C  III 

36.3  8598 

600 

7.01 

Cr  XIII 

363.96 

Cu 

363.967 

100 

804 


375  333 


364.18 


FINDING  LIST 


F  lenient 

Wavelength 

Intensity 

Multiplct 

Hie  meet 

Wavelength 

Intensity 

Multipkt 

V  IX 

364.18 

Cu 

370.622 

100 

V  X 

364.18 

N  III 

370.640 

300  -A 

he  V 

364.292 

300 

N  VII 

370.74  P 

Na  VI 

364.477 

300 

Ti  XI 

370.789 

1 

He  XII 

364.477 

40 

N  Ill 

370.794 

350  -A 

Si  XI 

364.50 

Cr  XI 

370.87 

O  III 

364.739 

150 

Mg  VII 

371.08 

he  V 

364.795 

400 

Sc  VIII? 

371.184 

3C0 

O  III 

364.867 

100 

Ca  V? 

371.225 

300 

O  III 

364.940 

50 

Cu 

371.267 

100 

Fe  V 

364.973 

300 

Ti 

371 .332 

1 

Mg  VII 

365.230 

200d 

V  IA 

371 .38 

Fe  V 

365.339 

300 

Ti 

371.410 

6 

Si  XI 

365.42 

Si  XI 

371 .48 

he  V 

365.440 

600 

C  III 

371.694 

1000 

7 

he  X 

365.57 

C  III 

371 .747 

1000 

7 

Ni  XVII 

365.60  P 

C  III 

371.784 

800 

7 

Nc  V 

365.61 

1000 

5 

Mn  X 

371.88 

Ie  V 

365.634 

300 

Ca  IX 

371  902 

100b 

Ti  X 

565.636 

1 

Ca  X 

371.902 

100b 

C  III 

365.778 

1000  A 

11.25 

Na  II 

372.074 

200 

2 

Fe  V 

365.858 

600 

K  V 

372.148 

500 

Fe  VIII 

365.873 

400 

Sc  IV? 

372.415 

300 

F  III 

365.876 

o0 

K  V 

372.462 

200 

Sc 

365.89 

50 

Sc  XI 

372.507 

300 

Fe  V 

366.001 

300 

Cl  V 

372.59 

200 

Mn  XI 

366.01 

K  V 

372.774 

200 

Na  VI 

366  110 

400 

Fe  XV 

372.78 

C  III 

366.19 

4000 -A 

11.24 

Ca  V? 

372.904 

300 

Na  VI 

366.240 

10 

K  V 

373.074 

100 

F  III 

366.391 

35 

Cl  V 

373.17 

200 

Ca  VII? 

367.01 1 

150 

V  XII 

373.20 

So  VIII 

367.083 

50 

Fe  Vim 

373.20 

300 

0  IV 

36T 192 

5 

K  V? 

373.318 

150 

K  VI? 

367.378 

100 

Ca  VI 

373.417 

10C 

h  VII 

367.43 

Fe  V 

373.720 

500 

Na  V 

367.557 

200 

Cl  V 

373.78 

300 

Mg  vi: 

367.679 

400d 

Ca  IX 

373.802 

400 

h  VII 

367.87 

O  III 

373.805 

400 

4 

K  IV 

368  030 

100 

Cl  V 

373.9! 

10 

Cr  XIII 

361’. 06 

Ca  IX 

.373.979 

600 

Mg  IX 

368.071 

lOOd 

Mg  VII 

373.99 

Sc  VIII? 

368.088 

lOOd 

Ca  v: 

374.000 

200 

N  IV 

368.108 

450 

18  29 

Ti  XI 

374.00 

he  XIII 

368.12 

O  HI 

374.005 

400 

4 

Si  XI 

368.28 

O  III 

374.075 

500 

4 

Ca 

368.303 

150 

O  III 

374.165 

400 

4 

K 

368.465 

50 

N  III 

374.204 

900 

5 

K 

3CS.380 

100 

Fe  V 

374.240 

400 

Ti 

368.818 

3 

o  in 

374.33! 

400 

4 

Cr  XIII 

369.13 

O  11! 

374.436 

400 

4 

Fe  Xi 

369  23 

N  III 

374.441 

900 

5 

C  II! 

369  415 

500 

7.02 

Fe  V 

374.464 

200 

vSc 

369.42 

50 

Kr  IX 

374.54 

20 

C  II! 

369.472 

:00 

7.02 

Sc  VIII 

374.658 

250 

Ca 

369  647 

250 

Cl  V 

374.66 

100 

Na  V 

369.743 

300 

Ca  IV 

374.744 

250 

Ca  V! 

370.033 

250 

Fc  V 

374.864 

500 

Sc  IV 

370.034 

400 

Cr  XI 

374.90 

K  VI? 

370.115 

100 

K  VI 

374.940 

250 

Sc  VIII 

370.174 

150 

Sc  V 

375.048 

400 

Ti 

370.408 

1 

C!  V 

375.10 

200 

he  V  7 1 3 

370.432 

500 

h  11 

375.237 

10 

K  V? 

370.523 

150 

F  II 

375.303 

100 

K  V? 

370.580 

150 

Ca  V? 

375.333 

150 

so.1; 


S2S-20#,  O  -  ?3  -  S'J 


384.400 


375.432  FINDING  LIST 


Ektneci 

Wavelength 

It?  tensity 

Mulhpici 

Element 

Wmvelenfih 

Intensity 

Mutoplct 

F  II 

375.432 

10 

Si  XIV 

380.2  P 

Ti 

375.508 

i 

Ca  V? 

380  396 

250 

F  11 

375.702 

40 

Mn  XIII 

380.42 

Sc  VHP 

375  705 

300 

K  III 

380.477 

250b 

F  II 

375.784 

10 

K  IV 

380  477 

250b 

F  II 

375.9C7 

40 

Fe  V 

380.664 

300 

K  IV 

375.955 

300 

V  XII 

80  87 

K  V 

375.955 

300 

F  II 

380.896 

100 

K 

376.061 

150 

Ai  VIII 

381.15 

Ca  VI? 

376.279 

>35 

Sc  X! 

381.151 

700 

B  III 

376  330 

100 

Fe  V 

381.152 

200 

Na  II 

376.377 

200 

i 

Fe  V 

381.260 

300 

Sc  IV" 

376.449 

30C 

Na  VII 

381.300 

300 

Mg 

376.665 

100 

Ar  XVIII 

331.4  P 

F  11 

376.684 

10 

Ca  VI? 

381.464 

100 

O  II 

376.693 

10 

Fe  V 

381.467 

50 

O  II 

376.745 

10 

Sc 

381.540 

100 

Mn  XI 

376.81 

Ca  V? 

381 .601 

150 

Mo  IX 

376.86 

Fe  V 

381.671 

50 

O  II 

377.045 

10 

Al  VII 

381.689 

F  II 

377.133 

1 

Al  VIII 

381 .689 

10 

Ca  V 

377.181 

250 

B  V 

381 .70  P 

K  VI? 

377  263 

100 

K  IV 

381 .702 

200 

N  III 

377.286 

100  -A 

F  II 

381.824 

1 

Cu 

377.355 

100 

Ca  VI? 

381.849 

100 

N  III 

377  380 

100  -A 

F  VII 

381.87 

N  III 

377.444 

100  -A 

Fe  V 

381.881 

400 

N  III 

377.540 

250  -A 

Ca  XVII 

382.03  ? 

Cr  XIII 

377.60 

Mn  V 

382.061 

1G0 

Cu 

377.756 

150 

Mn  XI 

382.07 

K  V 

377.763 

250 

O  III 

382.214 

50d 

Sc 

377.79 

50 

K  III 

382  239 

300 

Ca  IX 

378.089 

800 

K  IV 

382.229 

300 

Ti  X 

378.09 

N  VII 

382.45  P 

Na  III 

378.143 

1000 

K  IV 

382.487 

!  0 

K  V 

378.219 

150 

Ar  III 

.382  61 

12- 

Na  VII 

378.22 

K  IV 

382  646 

206 

Ca  VII 

378.258 

150 

Sc  X 

382.650 

200 

Ca  IX 

378.382. 

40 

Mg  VII 

382.72 

Ca  IX 

378.551 

50b 

O  V 

382.757 

20 

F  III 

378.580 

10 

Mn  XIII 

382.76 

Ti  XI 

378.630 

1 

Fe  XII 

382  83 

Ca  VI? 

378.653 

50 

O  III 

382.903 

50d 

Sc  V 

378.677 

100 

K  IV 

382.906 

300 

Ca  VI? 

378.745 

50 

Mn  V 

382.907 

600 

Fe  V 

379.032 

100 

Mn  V 

382.980 

lOo 

C  III 

379.065 

100  -A 

11.43 

Mn  X 

383.00 

K  III 

379.1  £8 

300 

K  V 

383.318 

100 

K  V 

379.118 

30C 

Mn  V 

383.422 

200 

Ca  VI? 

379.17.8 

100 

Fe  V 

383.484 

300 

C  III 

379.254 

lOd 

11.09 

Sc  X 

383.58 

K  IV 

379.279 

100 

V  XII 

383.63 

Fc  V 

379.294 

300 

Mn  V 

383  681 

400 

Nc  III 

379.31 

700 

6 

Al  VIII 

383.70 

O  III 

379.505 

200 

Zn  III 

383.759 

1 

0  III 

379  575 

150 

Ai  VIII 

383.785 

50 

0  III 

379.631 

100 

Ti  X 

383.83 

F  11 

379.719 

1 

Mn  V 

3S3  939 

500 

Ti  X 

379.74 

Cl  XV 

383.96 

Sc 

379.77 

5G 

C  IV 

384.032 

800 

7 

0  IV 

379,780 

15 

K  IV 

384.095 

250 

K  IV 

379  877 

300 

C  IV 

384.178 

850 

7 

0  IV 

379  923 

10 

Fe  V 

384.212 

.300 

Ca  VI? 

380.003 

50 

Na  XI 

384.3  P 

Na  III 

380.107 

800 

K  V? 

384.400 

100 

806 


384.5  J  4 


FINDING  LIST 


394.063 


Element 

K  VI 
Fe  V 
K 

Mn  XV 
Fe  V 

A1  IX 
Fe  V 
K  V 
Fe  V 
C  III 

Na  VII 
Ca  VI? 
Ti 

Na  Vli 
V  XII 

K  VI 
Ca  IX 
K  V 
Fe  V 
Fe  V 

Sc  IX 
Ca  VI? 

A I  VII 
Ca  VI? 
Ti  XI 

Fe  V 
K  VI 
C  III 

Ca  VI? 
Fe  V 

Mn  X 
Mn  XII 
Fe  V 
K  VP 
Fe  V 

K  IV 
Fe  V 
Fe  V 
Fe  V 
Fe  XV 


'.Vavelepjth 

384.514 
384.610 

384.689 
384.74 
384.826 

384  95 
384.957 
385.020 
385.023 

385  043 

385.061 

385  091 
385. 211 

385.254 
385.54 

385.547 
385.61 

385.689 
385.740 
385.869 

385.878 
385.941 
386.09 

386  106 
386.140 

386.156 
386.193 
386.2028 

386.254 
386.256 

386.27 
386.27 
386.483 
386.505 
386.585 

386.610 
386.737 
386.783 
386.897 
387.00 


lauruity 

100 
200 
50 

100 


600 

50 

400 


10 

100 

1 

10 


200b 

100 

500 

500 


50 

50 

3 

400 

850 

50 

50 


100 

100 

100 

200 

300 

400 

400 


Ca  V 

387.080 

200 

Ne  IV 

387.141 

700 

Fe  V 

387.199 

500 

N  IV 

387.353 

500 

O  III 

387  398 

1 0(1 

Ar  ill 

387.45 

10 

O  III 

387.482 

>50 

N  III 

387.483 

JOOb-A 

Fe  V 

387.500 

603 

A1  VII 

387.52 

Fe  V 

387  616 

400 

O  III 

387.639 

20C 

Ar  XVI 

387.66  P 

Zn  III 

387.740 

1 

Fe  V 

387.775 

400 

Mg  VI 

K  V 

387.787 

200d 

387  800 

300 

K  VI 

387.809 

300 

Al  VIII 

387.83 

Sc  IX 

387  906 

40 

ai  vni 

387.970 

100 

Fe  V 

387.983 

300 

Mg  VI 

388  020 

3000 

Ne  IV 

388.218 

500 

Zn  III 

388  224 

0 

Muluplet 

|  Element 

Wavelength 

Intensity 

Multipiei 

K  VI 

388.241 

150 

P  IV 

388.32 

240 

K  VI» 

388.485 

100 

Fe  V 

*88. 500 

200 

Fe  V 

388.607 

200 

Si  X 

388.62 

F  VII 

388.65 

Sc  V 

388.687 

200 

Ca  VI? 

388.685 

150 

2.01 

Ca  IX 

388.77 

Mn  X 

388.91 

Mn  XII 

388.91 

K  IV 

388.920 

250 

S  VI 

388  94 

600 

4 

C  III 

388  9687 

500 

6.02 

C  III 

389.0045 

600 

6  02 

K  IV 

389.069 

250b 

K  V 

389.069 

250b 

C  III 

389.0898 

700 

6  O'5 

Co  xv: 

389.17  P 

i  Ca  VII? 

389.195 

50 

Ti  X 

389  25 

K  V 

389  428 

100 

Ar  III 

389  49 

25 

Ca  VI? 

389.495 

20 

1  p  v 

389.50 

200 

!  K  Vi? 

389.531 

100 

2 

Si  X 

389  59 

K  V 

389.750 

100 

Cr  XIV 

389.81 

Sc  VIII 

389.866 

200 

Ti  X 

389.99 

C  III 

390.055 

300 

11.08 

K  V 

390  114 

250 

Cl  V 

390.15 

400 

K  IV 

39C.4I5 

250 

K  IV 

390.574 

300 

P  V 

390.70 

550 

O  V 

390.755 

120 

S  VI 

390.86 

800 

4 

Sc  IX 

390  888 

400 

10 

K  IV 

391  462 

200 

F  VII 

391  76 

9 

O  II 

391 .912 

50 

O  II 

391  943 

100 

O  II 

392.002 

150 

Ai  VII 

392  07 

K  IV 

392.274 

100 

O  11 

392  322 

1  so 

AI  IX 

392.40 

Cl  V 

392.43 

500 

K  IV 

392.467 

200 

V  XII 

392  60 

Fe  V 

392.907 

600 

Cr  XII 

392.94 

K  IV 

393.142 

500 

V  X 

393.16 

Cu  IV 

393.172 

3 

Fe  V 

393.270 

500 

I 

Mn  V 

393.324 

300 

F  11 

393  680 

40 

Mn  XI 

393.69 

Sc 

393.71 

200 

0 

Fe  V 

393.911 

400 

I 

K 

394  063 

50 

807 


394. 1  S3 


FINDING  LIST 


1-  lement 


Ti 
F  li 
Mn  V 
F  II 
K  VI 

Sc  IX 
Si  X 
Al  X 
K  V 
Ca  IX 

Fe  V 
Sc  V 
Al  X 
K  V 
K  VI 

Al  IX 
F  ill 
Mn  IX 
O  III 
Si  X 

Fc  V 
Ar  III 
Cr  X 
F  III 
Ca  VII 

Ca  VI 
Al  IX 
N  III 
K  VI 
F  H» 

Ti 

N’a  VII 
Ar  III 

Sc 

V  XII 

N  VII 
K  III 
Fc  V 
Ar  IV 
Fe  V 

Ca  VI 
O  III 
O  III 
0  III 
Mn  XII 

Na  VII 
Ar  III 
K  VII 
A!  X 
Cr  X 

K  VI 
Ar  III 
V  VIII 
Mn  X 
K  vii 

K  V 
C  III 
Ar  IV 
Mn  V 
Ca  VII 

K  III 
’■  V 
I'l  III 
Ar  M 
K  V,| 


Wavelength 

(ntei 

394  153 

| 

394  207 

10 

394  322 

100 

39s  438 

1 

394.480 

150 

394  652 

600 

394  71 

394  83 

394.909 

150 

395.01 

395.155 

.300 

395.317 

400 

395.3b 

395.395 

250b 

395.407 

150 

395  44 

395  443 

6 

395.47 

395.558 

600 

395.68 

195  789 

200 

395  92 

50 

395.92 

395.972 

3 

396.038 

50 

396.044 

100 

396.05 

3%.  186 

450 

396.242 

50 

3°6.244 

1 

396.288 

| 

396.335 

20C 

396.37 

200 

396.440 

400 

396.61 

396.68  P 

396.763 

20 

3%.  773 

.300 

3%.87 

160 

396.902 

50 

396.918 

*00 

397.120 

ICO 

397.231 

50 

397.310 

10 

397  46 

397.490 

300 

397  67 

50 

397.691 

20 

397.76 

398.09 

398  104 

150 

398.17 

125 

398  26 

398.28 

.398.354 

50 

398.363 

200 

398.42 

200<]  -A 

398.55 

160 

398.604 

200 

398  623 

50 

398  633 

150 

398.878 

20C 

398.885 

500  -A 

398.91 

50 

398.943 

200 

401.680 


Mulupkt 


Clemen! 


WtvcLngth 


Intensity 


Multiple! 


11.23 


K  VII 
N  111 
N  III 
K  VI 
Na  VII 

Mg  VI 
K  V 
K  VI 
K  VII 
Sc  V 

Mn  V 
Al  VIII 
C  III 
Ar  IV 

C  ill 

V  X 
K  V 

V  XII 
Nc  VI 
Sc  IX 

Ca  VI 
Cl  VI 
Cl  VI 
Cl  VI 
Ti  IX 


Fe  XV 
Mg  VI 
Na  V 
Ca  VI 
K  VI 

Fc  V 
Al  X 
Ne  VI 
K  VII 
Fe  V 

Ti  VII! 
Mn  V 
K  VII 
B  V 
Ne  VI 

K  III 
K  VII 
Fc  V 
K  VII 
Mn  V 

Ca  VII 
Mn  V 
K  IV 
Mn  XIV 
Mo  V 

S)  II 
O  II 
Ne  VI 
O  II 
Mn  V 

Mg  VI 
O  II 
A!  X 
Mn  V 
Mr.  V 


399.006 

399.045 

600b  A 

399  06 

600b  A 

399  075 

100 

399  182 

400 

399  289 

600 

399  400 

150 

199  419 

100 

399  495 

50 

399  501 

200 

399.538 

399  57 

400 

399  612 

600t!  A 

11.22 

399  63 

120 

399  688 

SOOd  A 

11.22 

399  74 

399  754 

399  76 

200 

399  82 

jC 

199.890 

200 

399  928 
399  94 

399  % 

400  00 
400.009 

400  147 

400.210 

400.43 

400.582 

400.625 

400  65 

400.676 

400.722 

400  827 
400.963 

401 .030 
401.12 
401.14 
401.553 
401 .639 

401 .739 
401 .737 

401  790 
401.83  I 
40!  93 

402.104 

402.1.32 

402.197 

402.291 

402.525 

402.552 
402.754 
402*107 
402.99 
403  007 

403.035 
403.087 
403.26 
403.273 
403  28! 

403.315 

403.372 

403.55 

403,552 

403.680 


50 

250 

350 

400 

I 

100 

400 

10 

400 


700 

1000 

200 

200 

200 

150 

150 

200 

I 

300 

100 

250 

200 

100 

100 

20 

400 

50 

300 

300 

50 

10 

10 

100 

10 

50 

800 

10 

300 

:ao 


! 

i 

I 


808 


415.50 


403  724  FINDING  LIST 


Element 

Wavelength 

Intensity 

Multiptel 

Element 

Wavelength 

Intensity 

Multiple! 

Ca  III 

403  724 

450 

Mn  V 

410.311 

800 

Mn  V 

403.754 

400 

Na  IV 

410.37! 

1000 

K  Vli 

403.800 

300 

Mn  V 

410.459 

500 

Sc 

403  84 

100 

Ca  VII 

410.501 

150 

K  IV 

403.967 

250 

! 

Na  IV 

410  540 

60) 

K  VII 

403.991 

150 

Mn  V 

4l0.6i  1 

800 

Mn  V 

404.358 

800 

Cr  XII 

41088 

K  IV 

404.412 

;50 

Sc  X 

410.89 

Mn  V 

404.455 

400 

Mn  V 

410  990 

800 

K  vr 

404  684 

200 

N  III 

411.056 

350  -A 

Ne  X 

404  8  P 

V  XII 

411  >2 

Mn  V 

405.094 

500 

Na  VIII 

411.145 

100 

V  X 

405  15 

Cl  III 

411.16 

300 

K  VI? 

40M78 

100 

N  III 

411. 173 

200  -A 

K  XVI 

405  20  ? 

N  III 

411.243 

200  -A 

K  VII 

405.345 

100 

Mn  V 

411.320 

700 

K  VI? 

405.475 

50 

Na  IV 

411.333 

700 

F  II 

405.638 

100 

N  III 

411.361 

400  -A 

Mn  V 

405.654 

800 

Cl  III 

411.37 

400 

K  vi" 

405  675 

100 

Mn  V 

4 1 1.585 

700 

K  l\ 

405.773 

100 

Ca  X 

411.690 

?«; 

Ne  II 

405.8538  st 

150 

4 

C  III 

411.697 

10  A 

11.42 

Mn  V 

406  037 

700 

Mn  V 

411.789 

300 

K  VI? 

406.102 

100 

B  III 

411.804 

300 

F  VI 

406  12 

Cl  III 

411  81 

400 

Mn  V 

406  240 

ICC- 

Mn  V 

411.920 

300 

Cl  III 

406.27 

100 

C  III 

4 1 1  9577 

300 

li  06 

A1  X 

406  31 

Cr  XIV 

411  99 

Mn  V 

406.417 

’00 

K  V? 

412.080 

00 

Cu  IV 

406.439 

8 

Si  IV 

412.155  P 

9 

K  HI 

406.484 

300 

Ca  VII? 

412.175 

100 

Mn  V 

406.845 

650 

Na  IV 

412.240 

800 

K  VII 

4C6  850 

20 

K  III 

412.289 

250 

K 

406.912 

50 

Mn  V 

412.534 

500 

F  II 

407  041 

2)0 

Co 

412.59 

100 

Ne  II 

407.1376  st 

120 

4 

Zn  IV 

412.671 

3 

Mn  V 

407.301 

290 

K  VI? 

412.790 

50 

Cl  XIII 

407.48 

Si  IV 

412.939  P 

9 

Cr  IX 

497.50 

Cr  VIII 

412.99 

F  II 

407.503 

100 

O  V 

413.30 

160 

Cl  Hi 

407.51 

10 

Mn  V 

413.384 

400 

Ca  VII 

407.780 

100 

N  1H 

413  681 

450 

Sc 

407.85 

150 

K  III 

413.79? 

50C 

6 

K  IV 

408.076 

250 

N  ii; 

413.797 

450 

K  VI 

408.210 

50 

Na  71 

414.370 

200 

Ti  X! 

408.28 

x  v 

414.465 

150 

Mn  V 

408.322 

600 

Cr  IX 

414.47 

V  X 

408.38 

Co 

414.52 

50 

Mn  V 

408.390 

100 

P  IV 

414  60 

lOh 

Ti  VIII 

408.535 

3 

o  v 

414  612 

40 

Na  IV 

408.682 

800 

La  VII 

414.666 

200 

Mn  V 

408  733 

400 

Fe  V 

414  790 

100 

K  III 

408.959 

400 

K  III 

414.870 

300 

Mn  V 

409  217 

100 

Mn  V 

414.933 

30t, 

C  III 

409.325 

600 

11.07 

Fe  V 

415.006 

400 

Mn  V 

409,335 

200 

P  IV 

415.02 

20 

Mn  V 

409.546 

’00 

K  V 

415.052 

250 

Na  IV 

409.615 

800 

Ti  XI 

415.07 

K 

409.737 

400 

Cl  III 

415.20 

100 

Mn  V 

’05  795 

400 

Mn  V 

415.207 

500 

Ca  III 

409.954 

350 

Cl  III 

415.33 

100 

0  VIII 

409.97  P 

Mn  V 

415.336 

50 

Be  IV 

410.01  l> 

Fe  X  V 

415.41  ? 

P  V 

410.07 

I50h 

K  V 

415.465 

150 

K  III 

410.102 

400 

ci  xv 

415.50 

809 


415  505 


FINDING  LIST 


426  969 


Element 

Wavelength 

l&ientiiy 

Muluplet 

Element 

Wavelength 

Intensity 

Multiplct 

Na  V! 

4i5  505 

400 

Sc  IX 

421.18 

Mn  V 

415.622 

700 

Na  VI 

421.465 

ICO 

K  V 

415.793 

200 

Ne  IV 

421  609 

750 

9 

P  IV 

415.82 

40 

Fe  V 

421  682 

200 

Fe  V 

415.825 

ICO 

Fe  V 

421.765 

4O0 

Co 

415  94 

10 

Cl  III 

421.77 

300 

Fe  V 

415  972 

200 

Cl  HI 

421.99 

300 

Mn  V 

415.980 

800 

Cr  XI 

421.99 

K  III 

416  001 

300 

F’  11 

422.013 

40 

St  IX 

41b  036 

200 

Sc 

422  07 

100 

Ne  V 

416  20 

800 

4 

K.  V 

422. 178 

400 

Fe  V 

416  208 

500 

Ne  V 

422.21 

150 

Mn  XIV 

416.42 

Mn  V 

412.228 

100 

K  VP 

416  509 

50 

Fe  V 

422.287 

600 

Cr  X 

416  62 

Ne  V 

422.34 

50 

K  VIII 

416.628 

75 

Ga  IV 

422,5 

200 

V  III 

416.769 

500 

11.41 

K  VIII 

422.511 

250 

Ne  V 

416.82 

250 

F  il 

422.623 

10 

Fe  V 

416  910 

200 

K  VIII 

422  642 

50 

Fe  V 

417.048 

too 

Cl  III 

422.7! 

100 

K  IV 

-117  280 

150 

V  XIII 

422.81 

Fe  V 

417.382 

600 

Sc  X 

422  850 

400 

Sc  IX 

417.46 

I  II 

422.884 

1 

Fe  V 

417.516 

50 

K 

423.371 

50 

K  III 

417  535 

300 

6 

Zn  IV 

423.424 

0 

Na  VI 

417.595 

60u 

C  III 

423.438  P 

II  05 

S  XIV 

417.60 

Ar  IV 

423.48 

10 

Ti  XI 

417  85 

Ti  IV 

423.487 

6 

f  n 

417.87? 

10 

Zn  IV 

423.533 

5 

1 ' 

418.033 

600 

K 

423.558 

50 

418.15 

Ga  IV 

423.6 

250 

X  VI. 

4i8 .160 

100 

Si  HI 

423.817  P 

3  04 

F  VIII 

418  443 

175 

Na  VI 

423  82! 

200 

F  V 

418.457 

500 

Fe  V 

423.833 

200 

}  VIII 

418.571 

25 

Cr  IX 

424.03 

0  II 

418.595 

50 

Ti  IV 

424.160 

6 

C  III 

418.609 

200d 

11.21 

Ca  IX 

424.34 

K  III 

418  b23 

300 

O  11 

424.577 

10 

N  III 

418.712 

650 

16 

N  V 

424  61 

35 

35 

0  II 

418.812 

10 

Fc  V 

424.7.33 

300 

N  III 

418.919 

650 

16 

N  V 

424.75 

40 

35 

K  V 

419.045 

100 

Ca  V 

425.000 

750 

K  V 

419.310 

100 

K  V 

425.159 

300 

Ti  XI 

419.45 

Na 

425  245 

10 

Cl  XIII 

419.46 

O  II 

425.273 

10 

C  IV 

419.525 

650 

C  II? 

425.326 

10 

F  IV 

419  645 

800 

Fe  V 

425.476 

100 

c  iv 

419  714 

700 

6 

Na  VII 

425.493 

*00 

K  V 

419.731 

50 

K  V 

425.588 

500 

Ca  X 

419,757 

200 

Fe  V 

425.589 

100 

Zn  III 

419  807 

1 

Ti  XI 

425.74 

Fe  V 

419.915 

300 

Zn  III 

425.799 

15 

F  IV 

420  045 

900 

Fe  V 

425.840 

50 

Ca  VII? 

420  191 

50 

Zn  IV 

425.891 

40 

Ne  V 

420.39 

IOC 

Fe  V 

426.045 

500 

Ca  X 

420.493 

25 

Fe  V 

426  097 

500 

Fe  V 

420.546 

500 

Sc  IX 

476.252 

200 

F  IV 

420  729 

1000 

K  VI 

426.338 

100 

N  IV 

420.769 

500 

18.27 

O  il 

426.526 

50d 

Sc 

470  82 

2m 

Fc  V 

426.609 

100 

Fe  V 

420.874 

200 

Si  III 

426.644  P 

3.03 

Ne  V 

420.94 

150 

Fe  V 

426.745 

300 

Cr  IX 

420.94 

Fe  V 

426.814 

400 

Zn  III 

421.035 

3 

Sc  IX 

426.86 

Fe  V 

421.045 

590 

Fe  V 

426. 969 

8 

1 

!! 

810 


436.381 


427.10  FINDING  LIST 


Hitmen! 

W»ve  length 

Intensity 

Multiplet 

Element 

Wavelength 

Intensity 

Multiple! 

Si  IX 

427  10 

F  II 

431  832 

100 

Fe  V 

427.190 

300 

Mn  V 

431  973 

50b 

Fe  V 

427  320 

100 

AI  IX 

432.03 

Fe  V 

427.442 

200 

Cr  IX 

432.33 

Cr  X 

427.51 

Fe  V 

432.340 

300 

Cl  XVII 

427  6  P 

Al  IX 

432.66 

Ca 

427  655 

50 

Ca  VIII 

432  866 

150 

Fe  V 

427.782 

100 

Fe  V 

432.919 

100 

Ne  111 

427.84 

300 

9 

Cr  V 

433  13 

40 

Fe  V 

427  918 

200 

Ne  VI 

433  18 

400 

Fe  V 

428  000 

50 

Ne  IV 

433.24 

250 

Ca  VIII 

428.100 

150 

C  III 

433  3391 

800 

11.04 

Fe  V 

428.131 

300 

Ti  IX 

433.54 

N  III 

428  180 

600b 

15 

Mn  V 

433.558 

700 

N  III 

428.244 

600b 

15 

Ca  VII 

433  599 

250 

Mg  VIII 

428.27 

Ci  III 

43? 

10 

Fe  V 

428.292 

50 

Cl  III 

433  i  7 

10 

K  VI? 

428.315 

100 

N  III 

433  911 

6s0b 

9 

K  VI 

428.538 

250 

V  IX 

433.97 

Zn  IV 

428.541 

30 

K  VIII 

434  01 

Mn  V 

428  600 

500 

N  111 

434  014 

650b 

9 

Fe  V 

428.763 

500 

N  III 

4  >4  066 

650b 

9 

Zn  IV 

428.788 

10 

N  111 

434.129 

650b 

9 

Ca  VII? 

428  819 

50 

Mn  V 

434.210 

300 

Fe  V 

428.909 

500 

Cr  V 

434.22 

Mn  V 

429.054 

500 

N  III 

434.246 

650b 

9 

Mg  VII 

429  134 

lOOd 

O  III 

434  256 

200 

Fe  V 

429  206 

100 

N  III 

434  280 

653b 

9 

Mn  XIV 

429  24 

Kr 

434  28 

100 

V  XI 

429  29 

Cr  V 

434.33 

400 

Zn  IV 

429.299 

25 

Mn  V 

434  403 

50 

K  VI? 

429  438 

100 

Zn  IV 

434  407 

0 

F  111 

429.512 

250 

Sc 

434  43 

150 

0  II 

429.557 

100 

B  III 

434  561 

Ti  XI 

429.60 

Ca  IV 

434.570 

600 

0  II 

429.647 

250 

Mn  V 

434.575 

200 

O  II 

429.716 

200 

B  III 

434  625 

X) 

0  II 

429  918 

250 

3 

O  III 

434.646 

150 

Mn  V 

429.984 

100 

Mg  VII 

434  710 

lOd 

O  II 

430  041 

300 

3 

K  III 

434.722 

750 

Fe  V 

430  053 

100 

O  III 

434  840 

100 

Kr 

430.15 

50 

Mg  VII 

434.923 

200d 

P  III 

430.152 

300 

Ti  XI 

434  94 

0  II 

430.177 

300 

3 

O  III 

434  975 

500 

14 

F  III 

430.222 

150 

Kr 

435  01 

60 

, 

K  VIII 

430.31 

Zn  IV 

435.023 

5 

Si  IX 

430  37 

Mn  V 

435  069 

200 

Mg  VIII 

430.467 

lOd 

Cr  V 

435  16 

300 

Zn  IV 

430.586 

15 

Mn  V 

435  291 

100 

Cr  VIII 

430.60 

Mn  V 

435.594 

100 

Fe  V 

430  624 

200 

F  II 

435.636 

200 

Sc 

430  74 

150 

Ne  VI 

435.65 

400 

F  IV 

430  759 

900 

Cr  V 

435.66 

250 

Mg 

430.767 

10 

K  III 

435.676 

500 

F  II 

430.914 

300 

Zn  IV 

435.762 

20 

Ar  XV 

431.03  P 

V  IX 

435.30 

Cr  XI 

431.07 

Mn  V 

436  093 

200 

Mg  VII 

431  318 

200d 

Mg  VI 

436  13 

Ne  IV 

431.47 

125 

Ca  VIII 

436.134 

200 

Zn  IV 

431.535 

15 

Mn  V 

436.174 

800 

Fe  V 

431.541 

300 

Sc 

436.20 

50 

F  I! 

431  532 

200 

Zn  IV 

436  248 

15 

Zn  IV 

431.613 

25 

F  11 

436.281 

100 

K  III 

431.622 

50 

Cr  V 

436.37 

250 

Sc 

431.82 

50 

Zn  IV 

436  381 

o 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  Al  Si  P  S  Cl  Ar  K  Ca  Sr  Ti  V  CT  Mn  Fe  Co  Ni  Cu  Zn  Ga  Ge  Aj  St.  Br  Kr 


436.510 


Ar  V 
Mg  VIII 
Zn  IV 
N  V 
Mn  V 

Na  V 
Na  VI 

Cr  XIII 
C  II? 

K  III? 


Cr  V 
Mg  IX 
Si  IV 
Mn  V 

Sc 


k  vp 

Mg  IX 
Cl  IV 
Sc 

Ti  IX 


Na  VP 

K.r 

Sc 

Ga  IV 
Ti  VII 


_ Wave  length 

436.510 

436.565 

435  61 
436.649 
436.660 

436.67 

436.726 

436.812 

436.85 

436  857 

436.946 

436.96 

437  05 
437.102 
437  216 

437.255  P 

437.271 

437.332 

437.36  P 

437.37 

437.43 

437.46 

437.683 

437.69 

437.773 

437.83 
437.849  P 
438.023 
438.09 
438.19 

438.197 

438.265 

438.62 

438.647 

438.65 

438.66 
438.69 
438  734  P 
438.735 
438.800 

438  824  P 
438.897  V 
438  930 
438.930 
438.9-1 

4.39.047 
4  ..ISO 
439.26 
439.28 
■139.30 

439.352 
439.517 
439  599 
439.60 
439.65 

439  691 

439.77 

439.82 

440.118 

440.25 

440.266 

440.27 

440.29 

440.3 

440.361 


finding  list 

Multiple,  ~|  eImJT* 


-A 

100  A 
200 
14 


.41  XIII 
K  IV? 
Li  III 
Mn  V 
Si  IX 

Ca  VIII 
Cr  V 
Zn  iV 
Sc  VIII 
Mg  IX 

Mg  VI 
Mg  VIII 
K  VIII 
K  VI? 

Cl  III 


N  VII 
Mg  VIII 
K  II? 

O  II 
O  II 


Mg  IX 
S  XII 
Cu  IV 
P  IV 
Ca 


Ca  IV> 
Mg  VI 
Cu  IV 
Ca  IV 
Ne  II 


_ Wavelength 

440.40 

440.429 

440.552 

440.598 

440.60 

440.9  p 
440.905 
441  00  P 
441.008 
441.03 

441.084 
441.11 
441.146 
441.197 
441  20 

441.22 

441.22 

441.33 

441.370 

441.40 

441.543 

441.58 

441.693 

441.72 

441.725 

441.75  P 

441.76 
441.812 
442.001 
442.048 

442.300 

442.30 

442.33 

442.381 

442.495 

442.518 
442  607 
442.705 

442  753 
442.873 

442.913 

442.95 

443.40 

443.40 

443  48 

443.567 

443.677 

443.681 

44.3.821 

443.88 

443.98! 

444.16 

444.2)2 

444.25 

444.254 

444.344 

444.383 

444.455 

444.47 

444.745 

444.766 

444.90 

444.991, 

445.018 
445.0397  si 


Intensity 


445  0397 


Multiple! 


812 


445.046 


FINDING  LIST 


456.328 


Wavelength 

445  046 
445. 190 
445.19 
445.33 
445.39! 

445.601 
445  607 
445.612 
445.638 


445  878 
445.933 


Intensity 


Multiple! 


Ar  V 

445.997 

K  VI? 

444.009 

Ca  V? 

446.036 

Mn  XIV 

446.07  ? 

Ne  II 

446.2256  si 

Cu  IV 

446.264 

447.8150  si 

180 

447  840 

10 

447.850 

8 

448.039 

14 

44S  262 

300 

448.285 

350  -A 

448.29 

448.384 

450  A 

448.428 

34 

448  549 

450  -A 

448  595 

750b 

448  595 

'50b 

Element 

Wavelength 

Inten 

Cu  IV 

449.658 

10 

K  V 

449.708 

200 

V  VIII 

449.74 

Cr  XIII 

449  76 

Zn  IV 

449.970 

40 

Cu  IV 

450.024 

37 

N  V 

450  08 

50 

Ar  V 

450.08 

50 

Multiple! 


Vi  449  0 Oi 

V 

449.013 

150b 

V 

449.065 

900 

449.12 

120 

IV 

449.131 

1 

X 

449.28 

V 

449.49 

200 

5 

III 

449  559 

450 

4  50.7338 

450.935 

450.985 


451  078 
4.51.159 


451.624 


.84 


446.412 

37 

N  III 

451  869 

446.582 

40 

i  Ar  IV 

451.87 

446.5501  st 

250 

3 

Cu  IV 

452  202 

446.69 

N  III 

452.226 

446  71 

50 

K  V 

452  227 

446.76 

80 

Cu  IV 

452.502 

446.830 

250 

K  Vi 

452.658 

446.926 

100 

Sc  VII 

452.704 

446.949 

400 

5 

Ne  VI 

452.74 

446.995 

25 

Mn  V 

452.758 

447.085 

150 

Se  VI 

452.8 

447.226 

120h 

Zn  IV 

452  803 

447.356 

160 

K  V 

452.900 

447.371 

10 

Ar  IV 

452.91 

447.49 

Kr  III 

453.06 

447.498 

400 

Cu  IV 

453.127 

447.53 

200 

5 

N  11 

453  257 

447.554 

400 

V  IX 

453.33 

447.681 

20 

N  11 

453.340 

447.69 

Cu  IV 

453.425 

447.712 

10 

K  IX 

453  882 

Sc 

VII 

454  106 

Si 

IV 

454  112 

F 

Ca 

IV 

454.553 

Ne 

I! 

454.6535 

st 

Cu 

454  791 

Cu 

IV 

454.982 

Si 

IV 

455.065 

P 

Cl 

VI! 

455.27 

Nc 

II 

455.2738 

st 

K  V 

455.670 

P  XIII 

455.78 

456.081 
456  2749  st 


456.328 


FINDING  LIST 


465  55 


Ekmcui 

K  V 
Ne  II 
Cr  V 
Ar  VI 
S  XII 

Ci  VII 
Zn  IV 
Cr  V 
Cu  IV 
Cr  V 

Sc 

Ne  II 

v  ix 

Ca  IV 
O  II 

V  VIII 
Ar  VI 
Cr  V 
CI  III 
F  II 

Kr  III 
Cl  III 

V  X 
Zn  IV 
K  VI? 

K  VI? 

Cl  III 
Ar  VI 
Cr  V 
Cu  IV 

Si  IV 
Ai  VI 
K  VI 
Ar  IV 
Ar  V 

Si  IV 
Sc  X 
Cu  IV 
CI  XIV 
O  II 

Cu  IV 
Kr 
B  III 
Cu  IV 
B  III 

Ar  V 
K  V? 

Ar  VI 
Sc  X 
C  III 

K  IX 
Cu  IV 
C  Hi 
Ar  VI 
C  III 

Ar  V 

Ca 

V  VIII 
Na  V 
Cu  IV 

C  III 
Ar  VI 
Ar  VI 
K  VI 
Cu  IV 


Wtveknfih 

lnlenj 

456.328 

400b 

456.3483  st 

120 

456.36 

100 

456  38 

120 

456.55 

456.56 

50 

456.671 

35 

456  68 

150 

456.734 

20 

456.79 

150 

456.63 

50 

456.8962  st 

90 

456.96 

456  981 

250 

456.997 

50 

457.0 

457.01 

200 

457.08 

400 

457.17 

300 

457.179 

60C 

457.23 

50 

457.24 

200 

457.29 

457.315 

50 

457.323 

50 

457.427 

20 

457.44 

10 

457  48 

800b 

457.56 

150 

457.759 

26 

457.818 

250 

458.04 

40 

458.043 

50 

458.1 

458.12 

150 

458  155 

200 

458.18 

458.222 

12 

458.39 

458.422 

10 

458  423 

31 

458.61 

60 

458.646 

458.712 

43 

458.716 

100 

458  98 

100 

459.005 

150 

459.32 

400 

459  38 

459.462 

900 

459.498 

50 

459.510 

46 

459.521 

950 

459.60 

100 

459.633 

1000 

459.73 

50 

459  811 

50 

459.82 

459.897 

600 

459.995 

42 

460.0487 

800 

460.06 

40 

460.20 

40 

460.438 

150 

460.651 

39 

Multiple! 


11.02 


J 


Cu  IV 
Cr  XIII 
Ca  VIII 
K  VI? 
Ar  VI 

Sc 

Kr 

Ar  VI 
V  VIII 
Ar  VI 

Cr  V 
Cu  IV 
Kr 

Mn  VII 
Cu  IV 

Ne  II 
Ar  V 
Cu  IV 
Ca  VIII 

Sc 

Kr  III 
CI  IV 
Na  V 
Cu  IV 
N  IV 

Sc 

Cu  IV 
Ar  V 
Cr  V 
O  II 

Ar  VI 
K  VI 
F  III 
CI  IV 
O  II 

F  V 
Cu  IV 
S  VI 
O  II 
Se  VI 

Cu  IV 
Cl  IV 
Ne  X 
Sc  X 
Ai 

K  II 
F  III 
Cu  IV 
Ne  VII 
Kr  VI 

Cl  IV 
F  V 
O  II 
Sc 

V  VIII 


W»vflcn*lh 

Intensity 

460.69 

460  7284  st 

1000 

460.8  ■> 

461.04 

<61.051 

850 

461.085 

250 

461.115 

27 

461.120 

lOOd-A 

461  23 

30Ob 

461.23 

300b 

461  321 

46 

461.60 

461.705 

150 

461.737 

150 

461.90 

40 

461.91 

50 

461.91 

100 

462.007 

lOOOd 

462.11 

462.15 

160 

462.26 

50 

462.275 

19 

462.35 

120 

462.363 

150 

462.387 

23 

462.3908  st 

500 

462.42 

150 

462.54.5 

10 

462.591 

50 

462.61 

200 

462.79 

150 

463.01 

300 

463.263 

1000 

463.7.4 

60 

463.740 

650 

463.74 

50 

463  922 

43 

463. 93S 

350 

464.03 

1000 

464.194 

100 

464.26 

160 

464  274 

250 

464.288 

200 

464.29 

300 

464.310 

50 

464.367 

400 

464.642 

62 

464.68 

1900 

464.785 

150 

464  8 

200 

464 .823 

67 

464.86 

400 

465.0  P 

465.01 

465.02 

150 

465.078 

?0 

465.1  13 

250 

465.185 

27 

465.221 

"700 

465.27 

400 

465.35 

300 

465  374 

500 

465.529 

50 

465.54 

250 

465.55 

Multiple! 


60S 

4 


15.24 


814 


m. 


465  59 


FINDING  LIST 


475.647 


Element 

Wavelength 

l&teiuity 

Uultiplei 

Element 

Wavelength 

Intensity 

Muhipkt 

Ar  VI 

465.59 

80 

V  X 

470.25 

0  11 

455.760 

100 

O  II 

470.408 

20C 

Ar  11 

465.8365  st 

15 

Ci  V 

470.56 

100 

Mg  VIII 

465.972 

10 

Ar 

470.57 

80 

F  V 

465.976 

600 

Sc  VII 

470.68 

Ca  VIII 

465.993 

100 

Cr  V 

470.75 

50 

Si  III 

466  129 

80 

3  01 

Cr  V 

471 .03 

40 

Cl  IV 

466.13 

300 

Ca  VIII 

471  070 

100 

Ca  IX 

466.227 

300 

Ar  IV 

471.09 

60 

Sc 

466  24 

300 

Ca  VIII 

471  183 

100 

C  II 

466.352  P 

10  -A 

6.07 

Kr 

471  19 

120 

C  11 

466.407  P 

100  -A 

6.07 

0  IV 

471.273 

2 

Kr 

466.44 

150 

K  III 

471.569 

750 

4 

C  II 

466.491  P 

200  -A 

6  07 

Ti  X 

471.595 

Ar  III 

466.53 

250 

0  IV 

471.603 

1 

C  II 

466.547  P 

10  -A 

6.07 

Sc 

471.83 

400 

Cu  IV 

466.593 

28 

F  II 

-'71.921 

10 

3 

K  III 

466.793 

750 

4 

F  II 

471  952 

200 

J 

Ar  V 

466  82 

60 

Ar  IV 

471.  -%• 

60 

Zn  IV 

466.924 

60 

F  11 

471.999  ’ 

450 

3 

Ar  VI 

466  93 

160 

Zn  IV 

472.086  * 

75 

K  IX 

466.943 

100 

Kr  V? 

472.16 

150 

F  V 

466.994 

400 

C  V 

472.21 

29 

Cu 

467.106 

150 

N  III 

472.239 

550 

18 

Cl  IV 

467.19 

300 

Cu  IV 

472.332 

54 

V  IX 

467.19 

N  III 

472  399 

550 

18 

Cu  IV 

467  282 

34 

Zn  IV 

472  655 

70 

Kr  III 

467.35 

300 

F  II 

472.681 

100 

Ar  III 

467.39 

300 

F  II 

472.711 

300 

N  III 

467.432 

500  -A 

Cu  IV 

472.767 

29 

Zn  III 

467.630 

0 

Sc  VII 

472.77 

N  III 

467.649 

450  -A 

V  VII 

472.80 

Mn  VII 

467.662 

300 

Ar  II 

472  8114  st 

30 

N  III 

467.795 

350  -A 

V  VIII 

472.91 

0  II 

467.926 

10 

P  IV 

472.% 

80 

Kr  VIII 

468.20 

80 

Zn  IV 

473  014 

60 

Br  V 

468  36 

500 

F  II 

473  015 

200 

Ar 

468.38 

80 

Ar  III 

473.03 

300 

Zn  IV 

468.426 

40 

Sc 

473.03 

150 

K  V? 

468.447 

100 

K  IV 

473.207 

100 

Ar  III 

468.47 

200 

C  III 

473.410  P 

11.37 

Cu  IV 

468.499 

23 

Zn  IV 

473.501 

75 

Ca 

468.540 

50 

Kr 

473.55 

80 

Sc  X 

468.74 

Cu  IV 

473.664 

20 

0  II 

468.766 

100 

Ar  III 

173.92 

300 

Cu  IV 

468.880 

27 

Ar  VII 

473.938 

200 

C  III 

468.94 

10 

11.38 

Kr  ill 

474.09 

100 

Ar  III 

468  % 

150 

Cu  IV 

474.176 

20 

O  V 

469.150 

40 

Cu  IV 

4  74  397 

20 

Kr 

469.25 

100 

N  II 

474.493  P 

10 

Cr  V 

469  34 

300 

O  VIII 

474  5^  P 

F  VP 

469.48 

N  II 

474.546  P 

10 

K  II 

469  50 

Zn  IV 

474.558 

60 

Ar  II 

469  6301  st 

30 

N  II 

474.602  P 

10 

Cr  V 

469.65 

300 

N  II 

474  706  P 

20 

Ne  IV 

469.773 

700 

4 

Sc 

474.76 

150 

Ne  IV 

469.820 

1000 

4 

N  II 

474.787  P 

20 

Ar  III 

469.83 

200 

K  VIII 

474.83 

Ne  IV 

469.866 

900 

4 

N  1! 

474.891  P 

200 

Ne  IV 

469.921 

700 

4 

K  III 

474.920 

450 

4 

Cr  V 

469.95 

290 

Cu  IV 

475.370 

19 

Ar  III 

469.97 

200 

Sc 

475.41 

150 

K  III 

470.089 

1009 

4 

Cu  IV 

475.486 

3S 

Zn  III 

470.211 

1 

P  V 

475.61 

550h 

Sc 

470.25 

300 

N  11 

475.647  P 

100 

815 


475  656 


finding  list 


486  8839 


F  lenient 


Ar  VJI 
Kr 
N  II 
Ar  VII 
N  II 

Zn  IV 
N  II 
N  II 
Ar  II 
K  IP 

Ca 

Cu  IV 
Zn  IV 
Ar  III 

Ca  V? 

v  xii 

Cu  IV 
Ar  II 
Ca 
F  VI 

A.  II 
C  III 
Kr  IX 

Ca 

7.n  IV 

Zn  IV 
Ti  VIII 
Ar  II 
K  III 
Ar  II 

Kr 

Ar  VII 
Ar  VI! 
Zn  III 
K  VII 

F  V! 

Ti  XII 
Ai  VIII 

Ca 

Ti  VIII 

K  VI? 

Ne  V 
P  XIII 

Ca 

Sc 

Ar  II 
Cr  XIII 
0  III 

0  V 
Nc  V 

Sc  VIII 
0  III 
Ne  V 
O  III 
Kr 

Fe  XV 
O  II 
O  III 

O  II 
V  V 

O  II 

o  n 

N  III 
Ar  III 
Cu  IV 


Wavelength 


Intensity 


475.656 
475.68 
475.698  P 
475.73 
475.757  ? 

475.768 
475.80?  P 
475.884  P 
475.9054  si 
476.029 

476.177 
476  192 
476.413 
476.43 

476  606 

476.85 
477.083 
477.1048  st 
477.300 
477.55 

477  6068  st 
477.6246 
477.93 

478  305 
478.646 


478  898 

479  01 

60 

479.1678  s! 

30 

479.185 

400 

479  2177  st 

60 

479.34 

120 

479.379 

600 

479.49 

100 

479  743 

I 

479.780 

479.85 

479  86 

480.11 

200 

480.345 

480  35 

100 

480  397 

50 

423.41 

480.42 

250 

2 

480.471 

1 50 

480.51 

200 

480  8108  st 
480.82  7 

30 

480.955 

200 

481.14 

240 

481.28 

150 

2 

481.33 

300 

481  354 

150 

481  36 

250 

2 

481. 381 

100 

481  43 

481.52 

120 

481  587 

200b 

10 

481.587 

200b 

481 .635 

10 

10 

481.657 

2 

481.704 

50 

10 

481.755 

150 

10 

481.778 

500 

481.85 

300 

481  888 

29 

Ar  III 
K  III 
K  VII 
Cu  IV 
Ca 

Kr  V 
Ar  III 
Cu  IV 
S  III 
F  I! 

V  V 
Sc 

Cu  IV 
O  II 
Mg  VIII 

Ar  III 
S  III 
K  IV 
O  II 
Zn  IV 

O  II 
Ar  III 
O  I! 

Mg  VIII 
O  I! 

Ar 
N  II 

Cl  IV 
F  III 
Ar 

Sc  VIII 

Na  VII 
Ca  VII? 
Cu  IV 
AI  III 


482  030 
482.089 
482.107 
482.11 
482  14 

482.220 
482.281 
482.408 
482  4451 
482.55 


484.621 

484.69 

485.051 

485.086 

485.13 

485.15 
485.22 
4  35.359 
<85.465 
485.476 

485.515 
485  52 

485  572 

485.59 
485.631 

485.79 

485.849 

486  17 
486.430 

486.60 

486.618 
486.740 
486.838 
486  851 
486.8839 


500 

50 

100 

1000 


400 

50 

100 

15 

400 


482.663 

50 

482.668 

7 

482.7  P 

482.706 

200 

482.769 

100 

482.99 

500 

7 

483.03 

483  099 

25 

483.216 

200 

483.328 

300 

483.40 

200 

483.415 

34 

483.567 

300 

1  J.I9 

483.618 

400 

11.19 

483.678 

30 

483.733 

500 

11.19 

483.745 

200 

483.752 

200 

9 

483.976 

250 

9 

484.025 

100 

9 

484.12 

250 

484.200 

50 

484.261 

250 

484.353 

36 

484.768 

150 

484.39 

100 

484.45 

250 

484.524 

62 

484  58 

50 

484  601 

850 

10 

50 

.>4 

300 


300 

50 

100 

10 


250 

200 

50 

200 

60 

10 

800 

10 

300 

200 

400 

100 

10 

70 


816 


486  9124 


FINDING  LIST 


499  70 


Flcmcnt 


AI  III 
Ne  V 
K  VII 
F  III 
Af  II 

Kr 
I*  XI 
F  III 
Ti  X 

Sc 

Ar  III? 
Ne  III 
K  VI 
Ar  III 
V  XII 

Ar  II 
Ne  III 
Ne  V 
Ar  II 
Zn  IV 

Ar  II 
Cu  IV 
Nc  ill 
Nu  VI 
Kr 

Ne  III 
Ca  VIP 
Sc  VIP 
Mg  VIII 
Cu  IV 

Sc  X 

Cu  IV 
Mg  VIII 
Ne  III 
K  VP 

f  I  VIII 
Ca  Hi 
F  IV 
Ar  II 
Kr  VIII 

Ar  II 
Zn  IV 
Ca  IV 
F  IV 
Mg  /i  r 

Ne  :i 

C:,  '  I? 

Ar  Ij 
Sc  VII 

Na  VI 

Na  VI 
Ca  VII 
0  III 
K  VII 
Cu  IV 

Sc  VIP 
Na  VII 
0  III 
Cu  IV 
Ar  Ill 

Na  VIII 
Ar  II 
Sc  VI 
Sc  VIII 
Kr 


484  9124 
487  07 
487.102 
487.223 
487  2272  st 

487.35 
487  43 
487.643 
487.672 
487.89 

487  99 
488.10 

488  134 
488.45 
488.53 


30 

30d 

350 

6 

300 

60 


250 

350 

800 

250 

350 


488.7926  st 
488  67 
488.94  p 

488  9615  st 
489.183 

489.1953  st 

489.297 

489.50 

489  580 

489.59 


492  329 
492  4083  si 
492.423 
492.423 
492.56 


270 

700 

120 

I 

240 

10 

1000 

500 

80 


489.64 

4()0 

489.700 

489  77 

489.86 

490.030 

20 

490.23 

490.257 

IK 

490.29 

490.3I 

700 

490.423 

100 

490.44 

490  549 

200 

490  568 

700 

490.6495  st 

290 

490.67 

150 

490.7012  st 

70 

490  956 

3 

490  999 

10 

491  001 

1000 

491  045 

10 

491.05 

900 

491.097 

50 

491.12 

200 

491.140 

491.240 

300 

491  340 

600 

491.386 

100 

491.714 

10 

491.722 

200 

491.829 

67 

491  90 

49|  950 

400d 

491.980 

50 

492  229 

53 

491,23 

150 

10 

150 

600 

600 

50 


Na  VI 
Na  VI 
Sc  VIII 
Ar  II 
S  XIII 


Na  VIII 
Sc  VIP 
Na  VIII 
Kr  V 
Zn  III 

Sc 

Ar  II 
Zn  IV 

Sc 

Ar  V 

Cu  IV 
C  V 
K  III 

Sc 

Sc  V|| 

F  IV 
Z.n  IV 
F  IV 
C  III 
Ca  IX 

Kr 

O  VI 
Sc  VIP 
O  VI 
Cu  IV 

Kr  IX 
Cu  IV 
F  IV 
F  IV 
Br  VI 

Si  XII 
V  XII 
C  III 
Cu  IV 
C  III 

C  III 
C  III 
Sc  VII 
Zn  III 

Sc 


Wavelength 


492.64 
492.6454  st 
492.6500 
492.79 
493.18 


Intensity  Multiple! 

50 

30 

7°0  11.36 


493.341 

500 

493  3.50 

493.364 

500 

493.365 

1 

493.396 

501 

493.464 

509 

493.519 

*90 

493.587 

700 

493.89 

100 

494.1  i5 

41 

494.160 

300 

494.382 

700 

494.446 

600 

494.6676  st 

15 

495.0  P 

495.144 

300 

495  242 

1C 

495.315 

13 

495.55 

80 

495  72 

200 

495  81 

495.89 

496.249 

100 

496.25 

250 

496  423 

1 

496  52 

300 

496  6.i  /2  si 

15 

4%  719 

1 

496.84 

150 

4%  91 

40 

496.983 

64 

497.09 

497  104 

750 

497.19 

150 

497  349 

497  375 

60 

497.701 

3 

497.830 

100 

497  910 

100 

497  9% 

40 

498  01 

150 

498.090 

lOd 

498  15 

498.431 

lOOd 

498.457 

28 

498  68 

100 

498.748 

65 

498.796 

150 

498.907 

35 

499.20 

400 

499.37 

499.41 

499.425 

700 

499  454 

25 

499  462 

800 

499.530 

900 

499  583 

700 

499.615 

499.678 

2 

499.70 

100 

11.18 

11  18 

11.18 

li  18 
II  18 
II.  18 


33 

3 


1  i  .35 


II  17 

1117 

n.i7 

11.17 


817 


5I0.5>09 


499.72 


FINDING  LIST 


He  meat 

Wavelength 

I  Die imty 

MuiUpkt 

Element 

Wavelength 

latea*  ly 

Multiset 

Kr 

499  72 

150 

Ti  VII 

505.899 

100 

Na  VIII 

499.78 

Se  V 

505.9 

200 

F  IX 

499.8  P 

He  I 

505.9122 

3 

Cu  IV 

;5? 

55 

Cu  IV 

505.955 

70 

Ti  VII 

499  855 

125 

N  II 

505.986  P 

100  -A 

Ti  VIII 

499  86 

N  II 

506.054  P 

200  -A 

O  II 

499.871 

100 

V  V 

506  11 

Zn  III 

499  915 

2 

N  II 

506.153  P 

3C0  -A 

Ar  II 

499.9192  si 

0 

F  V 

506.159 

300 

S  III 

499.98 

300 

Ci  IX 

506.163 

160 

\  IV 

499.993 

100 

Cu  IV 

506.189 

38 

K  IV" 

500.047 

100 

He  I 

506.2000 

10 

K  IV  "’ 

500.125 

150 

C  V 

506.31 

32 

Zn  III 

500.342 

2 

Cu  IV 

506  567 

62 

0  II 

500.343 

50 

He  I 

506.5707. 

15 

S  XIII 

500.42 

C  III 

506.63 

10 

11.34 

Kr  V 

500.77 

120 

Zn  III 

506.646 

3 

Ar  II 

500  8016  st 

30 

F  III 

506.674 

3 

F  III 

500.953 

10 

Cu  IV 

506  748 

74 

Ar  1^ 

501.01 

120 

Cu  IV 

506.767 

77 

Ca  VII 

501.168 

20 

He  1 

507.0576 

20 

10 

Ar  II 

501.1897  st 

60 

Ca  IX 

507.10.' 

20 

Zn  III 

501.264 

5 

Ti  IX 

507.12 

AI  Si 

501.3872  st 

15 

Kr  V 

507.20 

200 

F  III 

501.425 

6 

Zn  III 

507.202 

5 

Cu  IV 

501  650 

10 

Sc 

507.32 

350 

K  VI 

501.664 

20 

Cu  IV 

507.367 

31 

Cu  IV 

501.799 

10 

O  III 

507.391 

800 

3 

F  III 

501.804 

6 

0  III 

507.683 

85C 

3 

Cu  IV 

501.999 

41 

He  I 

507.7178 

30 

9 

Ar  II 

502.0276  st 

15 

F  V 

508  075 

400 

Ar  II 

502  1629  st 

60 

Sc 

508.16 

100 

F  III 

502.280 

3 

O  III 

508.182 

‘8)0 

3 

F  .11 

502.511 

6 

F  III 

508.386 

400 

Zn  III 

502.632 

5 

Cu  IV 

508.423 

23 

Cu  IV 

502.665 

20 

Ar  III 

508.44 

450 

Br  VII 

502  69 

400 

N  II 

508.484  P 

10 

F  III 

502.713 

6 

F  III 

508  506 

6 

K 

502.798 

50 

Ti  VI 

508,575 

1000 

Cu  IV 

502  868 

12 

Ar  III 

508.61 

300 

Ca  IX 

503  261 

20 

Cu  IV 

508.642 

20 

Cu  IV 

503  469 

29 

He  I 

508,6431 

40 

8 

Ar  11 

503  6503  st 

60 

N  II 

508.668  P 

Kr 

503.66 

150 

Ar  III 

508.68 

180 

K 

503  697 

50 

N  11 

508.697  F 

150 

Br  VI 

503  70 

800 

Cu  IV 

508.848 

49 

Cu  IV 

503,861 

26 

N  II 

502.928  P 

10 

Cu  IV 

503.924 

40 

N  II 

509  006  P 

15 

Zn  III 

504  227 

1 

Ti  VII 

509.127 

60 

Br  VI 

504  52 

600 

F  VI 

509.26 

Cu  IV 

504  584 

74 

Ca  V? 

509.793 

100 

Ca  VIP 

504  591 

150 

Cu  IV 

509.372 

51 

C  VI 

504  65  P 

V  V 

509.38 

Ti  VIII 

504.70 

O  V 

509.415 

120 

Ar  11 

504.8117  st 

Ti  VII 

509.511 

550 

Cu  IV 

504.858 

49 

N  III 

609.586 

400 

!4 

Ar  II 

505  0121  st 

30 

N  III 

509.897 

350 

14 

Sc  XI 

505  117 

400 

He  I 

509.9979 

50 

7 

Ca  VI 

505  199 

400 

Se  V 

510  0 

300 

Cu  IV 

50*. 4 

8 

Si  III 

510.079  P 

6.08 

Ar 

5{'5.45 

60 

j 

Na  V 

510.102 

10 

He  I 

505.5001 

4 

He  I 

510  2586 

f 

He  1 

50’.:  684,0 

6 

Si  III 

510.414  F 

6.08 

Cu  IV 

505.711 

68 

Ca  VI 

510.435 

150 

K  lV1 

805.761 

50 

Ar  1)1 

_ 

510.5509  si 

30 

818 


510. i 564 


FINDING  LIST 


524.01 


Element 

Wivelenjih 

Intensity 

Multiple! 

Element 

Waveleiflh 

Intent  it  y 

Multipiet 

Ar  (I 

510.5564  st 

200 

Br  VI 

517.29 

100 

N  11 

510.758  P 

250 

Mg  XH 

517.5  P 

8  111 

510  768 

200 

Se  HI 

517.57 

200 

B  Ill 

510.854 

300 

Kr 

517.70 

50 

Si  111 

511.096  P 

6.08 

K  /II 

517.794 

50 

A1  Ill 

511. 1384 

250 

K  Vll 

517.926 

100 

A1  HI 

511.1907 

150 

O  11 

517.937 

200 

16 

Na  V 

511.193 

100 

Mn  XIV 

518.16 

F  VI 

511.33 

Se  III 

518.17 

K 

511.371 

50 

B  111 

518.238 

450 

n  vh 

511.442 

125 

0  11 

518.242 

250 

16 

Ar  III 

51151 

*0G 

B  111 

518.265 

250 

C  111 

511.5225 

1000 

11.33 

Zn 

518.550 

20 

Ca  VI 

511  523 

50 

Ar  11 

518.9088  st 

150 

12 

Ar  III 

511X7 

180 

S  IV 

519.39 

200 

N  V 

511  86 

70 

41 

Ar  11 

519.3269  st 

300 

12 

Ar  V 

511.89 

25 

K  Vlll 

519.372 

250 

Si  111 

511994  P 

6  07 

Ar  Vlll 

519.43 

150 

Ca  IX 

512  060 

20 

Se  V 

519.6 

400 

He  1 

512  0982 

70 

6 

0  VI 

519.610 

200d 

Si  III 

512219  P 

6.07 

Cu  IV 

519  667 

14 

He  I 

512  5183 

f 

0  VI 

519.723 

200d 

B  V 

512X3  P 

Zn  111 

519  998 

8 

Si  III 

512  557  P 

6  07 

S  IV 

520.11 

200 

Zn 

512  656 

20 

Br  Vll 

520.26 

400 

Cu  IV 

512  674 

30 

K 

520.493 

150 

Si  III 

512  681  P 

6.07 

C  VI 

520.6  P 

Ar  111 

512.77 

180 

K  III 

520.61 1 

500 

2 

Si  III 

512.772  P 

6.07 

Si  Xll 

520.66 

Zn 

512.812 

15 

Si  Ill 

520.79 

10 

6.06 

Si  III 

513.245  P 

6.07 

S  IV 

520  83 

300 

1  11 

513  644 

300 

K  Vll 

520.857 

100 

N  II 

513  849  P 

Si  111 

520.92 

20 

6.06 

Ar  V 

513  91 

50 

S  IV 

521  C3 

100 

F  V 

513.969 

150 

V  XII 

521  10  ■> 

F  V 

514  082 

100 

Si  III 

521.149  P 

6.06 

Ti  Vlll 

514.17 

Kr 

521.15 

60 

Ar  II 

514.3100  st 

210 

Si  III 

521.510  P 

6.06 

Na  V 

514.350 

10 

T,  VII 

521.56! 

250 

Ca 

514  498 

50 

Ne  IV 

521.741 

125 

8 

0  VIII 

514.80  P 

Nc  IV 

521 .820 

125 

ti 

Kr 

5U  85 

80 

Si  III 

52!  861  P 

6.06 

K  III? 

514  943 

ioa 

Zn  III 

521.872 

4 

F  II 

514.944 

600 

Sc  IX 

521.8% 

Ti  Vll 

515. 00S 

125 

S  IV 

521.99 

200 

Si  IV 

515  118 

150 

6 

P  IV 

522.02 

lOh 

Br  VI 

515  16 

800 

Se  III 

522.05 

100 

K  V? 

515  320 

50 

Ar  V 

522  09 

150 

% 

Kr 

515  36 

60 

He  I 

522.2128 

160 

4 

0  11 

515.498 

250 

17 

F  111 

522.285 

10 

Ca  IX 

515.576 

40 

S  IV 

522  54 

200 

He  i 

515  6165 

100 

5 

Br  VII 

522.60 

50 

O  II 

515  640 

200 

17 

T!  XI 

522.66 

Na 

515  952 

100 

Mn  IV 

522.780 

120 

Na  V! 

516.00 

Ar  11 

522  7924  st 

450 

12 

Ti  IX 

516.14 

Sc  XI 

522.810 

200 

Si  IV 

516  348 

200 

6 

K  IV 

523.001 

250 

lie  I 

516.3592 

f 

Mn  IV 

523.036 

80 

Kr  III 

516.38 

80 

Mn  IV 

523  234 

70 

Br  VI 

5*6.45 

800 

Sc  IX 

57.3.490 

100 

C  II 

516  652 

lOd  -A 

9  09 

Se  111 

523.53 

50 

Zn  Hi 

516.837 

8 

F  III 

523.662 

60 

K  Vll? 

516  853 

50 

He  I 

523.7238 

f 

C  II 

517.07 

i00a  -  A 

9  08 

K  Ill 

523.792 

250 

2 

Ar  V 

517  25 

25 

.....  1 

Se  III 

524.0! 

200 

S19 


,.-. ..  -,. - 


524.113 


FINDING  LIST 


536.53 


Element 

Wavelength 

Intensity 

Ti  VI 

524.113 

900 

Se  III 

524.15 

300 

Ar  V 

524.19 

250 

Zn 

524.323 

15 

Sc 

524.43 

100 

F  V 

524.594 

200 

K  VII? 

524.639 

100 

Ar  II 

524.6803  st 

450 

Cu  IV 

524.787 

17 

Zn  III 

525.109 

5 

Se  III 

525.13 

50 

F  V 

525.292 

300 

Kr 

525.33 

150 

Ca  IX 

525.43 

Sc 

525.49 

200 

K  VII 

525.612 

150 

Fe  IV 

525.68 

1000 

Kr  III 

525.69 

80 

Sc 

525.79 

150 

O  III 

525.795 

900 

Sc 

526.28 

200 

Fe  IV 

526.28 

750 

Mn  IV 

526.293 

20 

F  V 

526.297 

400 

Se  III 

526.40 

400 

K  IV 

526.448 

200b 

K  VII 

526.453 

100 

Ar  VIII 

526.46 

250 

Ar  II 

526.4969  st 

210 

Fe  IV 

526.60 

600 

Mn  IV 

526  858 

0 

Ar  VIII 

526.87 

50 

Sc 

526.99 

200 

K  IV 

527.064 

100 

Mn  IV 

527.402 

0 

K 

527.565 

0 

K  IV 

527.617 

I5u 

Ar  V 

527  69 

300 

Sc 

527.89 

200 

B  III 

528.245 

10 

Ca 

528.286 

400 

K 

528  519 

100 

Sc 

528.58 

350 

Ar  II 

528.6511  st 

30 

Na  VI? 

528.730 

10 

Ca  VI 

528.746 

150 

Kr  III 

528  809 

100 

K  IV 

528.879 

50 

Sc 

529.16 

300 

0  V 

529  20 

240w 

N  II 

529.355 

250 

N  II 

529  413 

250 

N  II 

529.491 

250 

N  11 

529.637 

250 

N  II 

529.722 

250 

K  III 

529.7% 

400 

Ge  IV 

529.83 

20 

N  II 

529.867 

400 

Ar  III 

529.90 

450 

N  HI 

530  03? 

200 

n  in 

530  268 

2S0 

C  II 

530.274  P 

300 

As  IV 

530  3 

100 

Ca  VI 

530  303 

5(H) 

Kr  III 

510.308 

200 

MulUplel 

(  Element 

W*vekrn*th 

Intensity 

Multiple! 

C  11 

530.359  P 

400 

6.06 

!  C  II 

530.454  P 

6.06 

3 

1  Ar  II 

530.4954  st 

450 

|  Sc 

531.13 

250 

1  Se  III 

531.14 

300 

1  Kr  III 

531.255 

50 

1  C  II 

5.31.721  P 

5  -A 

9  07 

I  C  II 

531.742  P 

5  -A 

9.07 

1  Sc 

531.82 

250 

C  II 

531.917 

lOOd-A 

9.07 

]  Br  V 

532.00 

1000 

Zn 

532.310 

12 

Ar  III 

532.41 

350 

C  II 

532.659  P 

100  -A 

9  06 

Cl  VII 

532.7 

C  It 

532.705  P 

200  -A 

9.06 

Se  III 

533.07 

100 

Ar  II 

533.C794  st 

30 

Ni  IV 

533.155 

200 

8 

Si  III 

533.226  P 

6.05 

Sc  VII 

533.43 

N  II 

533  511 

350 

Zn  III 

533.517 

10 

Si  III 

533.530  P 

6.05 

Ti  XI 

533.55 

N  II 

533.581 

400 

5 

Si  III 

533.592  ? 

6.05 

Zn  III 

533.646 

4 

N  II 

533.650 

350 

5 

N  II 

533.729 

500 

5 

N  II 

533  815 

350 

5 

C  II? 

533.935 

lOOd 

K 

534  059 

100 

Si  III 

534.189  P 

6.05 

Ar  III 

534.26 

50 

Si  III 

534.276  P 

6.05 

Si  III 

534.339  P 

6  05 

3 

Mn  IV 

534.3% 

0 

Ni  IV 

534.408 

210 

Sc  VII 

534.50 

Mn  IV 

534.504 

90 

Cl  IV 

534.73 

800 

Mn  IV 

534.780 

60 

K  V? 

534  873 

100 

Mn  IV 

534.876 

49 

Cl  IV 

535  04 

400 

Ar  II 

535  0711  st 

15 

S  XII 

535  1  P 

F  VI 

5.35.207 

60 

i 

i 

C  III 

535.2885 

850 

11  32 

6 

Mn  IV 

535.352 

150 

6 

Cl  V 

535.46 

200 

6 

N  VII 

535.51  P 

6 

Mn  IV 

535.562 

20 

6 

Ar  111 

535.58 

350 

2 

Cl  IV 

535.67 

700 

Kr 

535.7! 

60 

6 

C!  V 

535.92 

200 

Ca  VI? 

536.008 

20 

Kr 

536.14 

80 

Cl  IV 

536  15 

600 

6.06 

K  V? 

536.216 

100 

Ni  IV 

536.302 

630 

Mn  IV 

536.324 

70 

JL^V 

536.53 

300 

820 


FINDING  LIST 


Wavelength 


Ni  IV 
Ca  IV? 
Ni  IV 
Sc  IX 
Ne  IV 

ci  v 

7n  III 
He  I 
Ni  IV 

As  IV? 


516.556 

536.790 

536.849 

536.901 

536  97 

537.01 
537.019 
53.  0296 
53/073 

537  I 

537  1396  si 
537.311 
537  3309 
537.38 
5.17.4193  st 

537.46 

537.46 

537  61 
537.612 
537.78 

537.830 

537.976 

538.03 

538  0801 
538.12 

538,1487 

538.25 

538.256 

538.3120 

538.318 

538.41 
538  520 
538.53 
5.38.54 
538.60 

538  68 

538.79 

538.8956 

538.98 

579.027 

579  072 
579,086 
579  31 
519.395 
539.44 

539.44 

519.547 

519.50 

539.60"* 

539.72 

519, 77 
539.771 
5  39  79 
5  39.85.7 

579.91 

5  39.95  P 

540  00  P 

540.101 
540.75 
540.647 

540.79 
540  4066  st 
540.807 
540.860 
540  882 


Intensity 


Multiple! 


Multiple! 


He  I 
Mn  IV 
Nc  IV 
a  V 
Ar  II 


Mn  IV 
Ne  IV 
Ni  IV 
Mn  IV 
tu  IV 


CI  V 
Mn  IV 
Ni  IV 
P  V 
Ge  HI 

Mn  IV 

Sc 

Zn 


Cl 

a  IV 

0 

IV 

Cl 

V 

Ar  II 

S 

III 

O 

IV 

Ni 

IV 

Ar 

I) 

Ti 

XI 

C 

II 

Kr 

III 

C 

II 

Ar 

II 

K 

IV' 

Ar 

II 

Ni 

IV 

Cl 

V 

Ne 

IV 

K  1 

IV 

Ni 

IV 

Mn 

IV 

Kr  VI 

Sc 

( a  v:i 
Ca  VII 
Zn 

Ca  VII 

Kr  III 
Mn  IV 
K  V? 

K  V? 


5409354 
541.117 
541.127 
541.28 
541.3019  st 

541.31 
541.434 
541 .667 
541.709 
541.814 

541.838 
542.073 
542  099 
542.101 
542.103 


542  11 

150 

542.23 

800 

542.26 

542  30 

600 

542.33 

210 

542.40 

300 

542  454 

400 

542.53 

560 

542.57 

500 

542  57 

40 

542.653 

300 

542.68 

300 

542  762 

10 

542.810 

14 

542.859 

2 

542.87 

400 

542  9173  st 

300 

543.03 

200 

543  118 

5 

54A20 

430 

'43.2032  st 

450 

543.23 

543  257 

200cl 

543.417 

250 

543.444 

300d 

543.508 
543.640 
543.7305  st 
543.807 
543.82 

541.891 
543.973 
544.01 
544.016 
544  03 

544.03 
544.06 
544.118 
544  1-4 
544  195 

544  269 
544  410 
544.537 
544.577 
544.627 

544.71 

544.752 

544.855 

544.91 

545,00 


*1  He  l.i  He  h 


'  N  O  V  Ne  Nu  Mg  At  S,  P  S  Cl  A,  K  Ca  Sc  !,  V  fr  Mn 


,c  (  "  Nl  <  u  Zn  <;i'  <k  As  Sc  Br  Ki 


821 


FINDING  LIST 


Wivelcnjlh 


Intensity 


Multiptcl 


Wtvclenftb  Intensity  Muhiplet 


C  M 

Ni  IV 

549  3195  ST 

549  33 

C  II 

549  3785  ST 

400 

Zn  III 

549  491 

4 

C  II 

549  5110  ST 

500 

c  i; 

549  5700  ST 

300 

Br  IV 

549.75 

900 

Br  V 

549  81 

600 

As  IV 

550  0 

50 

Al  XI 

550  01 

Cl  IV 

5  50  02 

400 

Ca  VII 

550  194 

200 

K  MI 

550  323 

50 

C!  VI 

550.36 

250 

Sc  III 

550.40 

50 

Ar  II 

550  4810  st 

120 

Cl  IV 

550  71 

300 

Ar  II 

550.9045  st 

30 

Cu  IV 

550  915 

32 

Cl  111 
Zn  III 
Ar  II 
Ar  III 
K  VIII 

Cl  III 
Ca  X 
Br  IV 
Sc  III 

Sc  VII 

Cl  II 
Mg  VII 
Sc  II! 
Ar  III 
C!  Ill 


555.64 
555  7659  st 
555  858 

555  979 

556  23 

556.61 
556  763 

556  8169  st 
556.89 

557  029 

557.12 
557  740 
557  94 
557  995 
558.023 


558.48 


FINDING  LIST 


569.6% 


Element 

Wavelength 

Intensity 

MulUpiet 

Element 

Wavelength 

Intensity 

Muhipkt 

Ar  V 

Mn  IV 

Nc  VI 

Ca  V 

Sc  III 

558.48 

558  495 

558  59 

558.602 

558.608 

250 

300 

50 

500 

10 

7 

Ca  VI 

Sc  VII? 

Kr 

Cl  II 

Se  VII? 

563  066 
563.401 

563.53 

563.58 

563.7 

200 

400 

to 

50 

Ne  VII 

Mn  I  V 

Zn  III 

Kr  III 

Mn  IV 

558.61 

558.624 

558.641 

558.642 

559.231 

400b 

0 

0 

250 

550 

Zn  III 

Br  IV 

Br  IV 

Cl  III 

Zn 

563.759 

563.79 

563.92 

564.29 

564.305 

I 

900 

800 

400 

10 

Zn  III 

Kr  II 

Si  IV 

Mn  IV 

Zn  II! 

559.239 

559.315 

559  533 

559  544 

559.628 

6 

120 

2 

0 

2 

5 

K  VIII 

Cl  III 

Ne  VII 

C  11 

C  II 

564.462 

564.51 

564.529 

564.565 

564.582 

300 

200 

200 

40  A 

40  -A 

9  03 

9  03 

Br  IV 

N  II 

Ne  VII 

Cr  XHi 

Mn  IV 

559.74 

559  762  P 
559.947 

560.11 

560.181 

900 

10 

300 

300 

C  II 

C  It 

C  II 

C  II 

Se  III 

564.608 

564.635 

564.663 

564.698 

565.04 

too  -A 

50  -A 

200  A 

40  -A 

50 

9.03 

9  03 
9.C3 
9.03 

Ar  II 

C  II 

F  V 

AI  III 

AI  II! 

560.2232  st 
.>60.2394  ST 
560.24 

560.3173 

560  433! 

270 

400 

500 

200 

6.02 

3 

3 

K  VIII 

Kr  Ci 

Cl  III 

Si  III 

Ca  IV 

5t>5.l  12 

565.128 

565.27 

565.289 

565.463 

130 

200 

300 

20 

150 

6.04 

C  II 

C  II 

Zn  III 

Cl  III 

Kr  11 

ibO.4367  ST 
560.4386  ST 
560.513 

560.64 

560.792 

500 

40 

8 

100 

40 

6  02 

6  02 

Cl  III 

ci  vi 

C  III 

Kr  III 

Si  HI 

565.48 

565  48 

565  5280 
565.645 

565  698 

400b 

400b 

700 

300 

40 

11.31 

6.04 

Si  IV 

Kr  III 

Ar  IV 

Sc  VI 

Ca  VI 

560.980 
<60  984 
>61.06 

561  176 

561.300 

5 

200 

20 

300 

5 

O  II 

Kr  HI 

0  V 

Se  III 

C  III 

565.75 

565.88 

566  232 

566.24 

566.48 

10 

80 

80 

20 

400 

11.30 

Se  VII° 

Ne  VII 

Cl  III 

K  VIII 

Mn  IV 

561  3 

561.378 

561  53 

561.593 

561.598 

50 

200 

700 

150 

90 

5 

Si  III 

Si  III 

a  vi 

Mn  IV 

Cl  i; 

566.546  P 

566  613 

566.63 

566.757 

566.77 

160 

200 

30 

10 

6  04 

3 

Cl  III 

Ne  VII 

Cl  III 

Kr  II 

0  V 

VIM 

5*1.728 

1  51.74 

5b.  '•32 

561.959 

700 

400 

700 

40 

80 

5 

5 

Sc  VI 

Sc 

Mn  IV 

Br  IV 
<1  VI 

566.790 

567.23 

567.295 

567  40 

567  48 

100 

350 

80 

500 

100 

Ca  II! 

0  V 

Ca  VI? 

Cl  II 

Mn  IV 

561 .969 

562  080 

562.250 

562  28 

562  288 

25 

120 

150 

300 

SC 

F  III 

F  III 

F  III 

F  III 

Si  III 

567  636 

567.686 

567.752 

5b7.RO! 

567.878  P 

150 

400 

300 

150 

19 

C  II 

C  II 

C  II 

C  !I 

Cl  II 

562.338 

562.367 

562.473 

562.497 

562.54 

150  A 

150  -A 

150  A 

150  -A 
iO 

9.04 

9.04 

9.04 

9  04 

P  III 

Zn  II! 

AI  XI 

Sc  VII? 

Ne  V 

568  09 

568.099 

568.12 

568.329 

*68.42 

10 

25 

100 

400 

1 

Sc  VII 

C  II 

Ca  III 

Kr  III 

Ne  VI 

562.547 

562.562 

562.607 

562  69 

562.71 

300 

300  A 

10 

100 

10 

9  04 

Ti  XI 

Mn  IV 

Ca 

Br  IV 

Ki  VI 

568.44  ? 

568.774 

569.122 

569. 1 3 

569.13 

30 

50 

1000 

800 

Sc  VIII 

Kr  II 

Ne  VI 

Mn  IV 

Nc  VII 

562.75 

562.792 

562.80 

562.806 

.562.992 

40 

150 

50 

200 

j 

Kr  III 

Br  IV 

K  VIII 

Mn  IV 

K  VI 11 

569.160 

569.27 

569.479 

569.614 

569  6% 

300 

600 

100 

200 

20 

823 


56  *>.76 


FINDING  LIST 


578.39 


Hemcin _ Wavciengih  (ntensiiy  Multiple! 


Ne  V 

569.76 

250 

Mn  IV 

569.781 

300 

Ne  V 

569.83 

500 

P  III 

569.90 

2C0h 

K  VIII 

569.915 

20 

Zn  III 

569.987 

25 

Kr  II 

570.013 

240 

Cl  V' 

570.03 

400 

Sc  V! 

570.307 

300 

Cl  VI 

570.53 

200 

Ar  V 

570.61 

80 

F  IV 

570.640 

800 

Mn  IV 

570.675 

50 

Kr  III 

570.735 

50 

Cl  VI 

570.88 

10 

Sc  VII 

571  256 

400 

F  IV 

571.304 

800 

Sc  VIII 

571.34 

Mn  IV 

571.352 

250 

Cl  VI 

571.38 

100 

F  IV 

571  391 

900 

Ci  VI 

571.44 

10 

K  VI 

571.643 

20 

Mn  IV 

571.696 

350 

Mn  IV 

571.774 

350 

Mn  IV 

571  923 

20 

Zn  II! 

571  927 

15 

Sc  VI 

571.937 

300 

CI  II 

571.95 

100 

Kr  III 

571  98 

300 

Se  VII? 

572.0 

100 

Ar  II 

572.0136  st 

270 

Mn  IV 

572  021 

30 

N  II 

572.069  P 

Ne  V 

572.1  1 

250 

Zn  III 

572.(51 

10 

Mn  IV 

572.203 

40 

Br  IV 

572.26 

300 

Ne  V 

572.34 

800 

Mn  IV 

572.433 

400 

F  IV 

572  663 

1000 

Mn  IV 

572.67! 

350 

CI  II! 

572  69 

400 

Zn  III 

572.788 

2u 

K  VII! 

572.790 

125 

Mn  IV 

572.992 

40 

Ni  IV 

573.06 

90 

Zn  III 

573.187 

12 

Kr  III 

57.3.23! 

250 

Zn  III 

57.3.338 

8 

Mn  IV 

573.352 

80 

Sc  V 

573.356 

1000 

Ar  II 

573.3619  si 

360 

Sc  III 

573.44 

SO 

Ar  III 

573.47 

200 

Si  III 

573.538  P 

Br  IV 

573  59 

800 

Kr 

573,65 

300 

Mn  IV 

57.3.677 

500 

Zn  II! 

573.695 

8 

Mn  IV 

573.706 

200 

Cr  IV 

573.82 

100 

F  III 

57.3.886 

20 

F  III 

573  935 

1 

Si  III 

573  951  P 

Element 

Wivelen*!!.. 

1  density 

Multiple' 

Si  III 

573.96!  P 

6.03 

Ca  X 

574.007 

50 

Zn  III 

574.037 

12 

O  III 

574.065 

F  IX 

574.1  P 

Sc 

574.11 

150 

Zn  III 

574.161 

9 

C  III 

574.2809 

1000 

i: 

Cu  IV 

574.284 

14 

C!  II 

574.37 

300 

F  III 

574.384 

10 

C!  II! 

5/4.41 

300 

2 

Sc 

574  48 

150 

N  II 

574.650 

500 

;i 

Si  III 

574.799  P 

6.03 

Si  III 

574.814  P 

6.03 

Si  III 

574.824  P 

6.03 

Kr  III 

574.958 

100 

Zn 

574.967 

20 

Cr  IV 

575.11 

250 

Cl  II 

575.30 

10 

CI  III 

575.58 

300 

2 

Sc  VI 

575.580 

300 

F  IV 

575.643 

10 

Kr  III 

575.72 

100 

Ni  IV 

575.816 

410 

Cr  IV 

575.88 

50 

Kr  II 

575.907 

80 

Ne  I 

576.0052  st 

Kr  III 

576.08 

80 

F  IV 

576.265 

15 

Cr  IV 

576.30 

150 

F  IV 

576.359 

10 

Ni  IV 

576.378 

440 

Cl  VI 

576  42 

200 

Br  IV 

576.57 

1000 

Kr  11 

576.653 

40 

Cu  IV 

576.660 

14 

Ca 

576  662 

*0 

Cr  IV 

576.68 

150 

Ar  II 

576.7364  st 

300 

ii 

Sc  X 

576.79 

Ne  I 

576.8650  s! 

C  II 

576.8748 

100 

6.01 

Kr  11 

■576.998 

20 

Zn  III 

577.011 

25 

C  II 

577.0859 

200 

6.01 

Ne  I 

577.10-4)  St 

Ar  III 

577.15 

150 

Ne  I 

577.1692  st 

Ni  IV 

577.203 

250 

Cl  VI 

577.44 

100 

Ne  I 

577.4886  st 

Zn  III 

577.590 

15 

Ne  I 

577.6047  st 

F  IV 

577.734 

35 

Ni  IV 

577.788 

20) 

V  XII 

577.93  ? 

Ne  I 

577.9749  st 

Ne  I 

578.0715  si 

Kr  III 

578  09 

10 

Ar  11 

578.1071  st 

270 

Ne  I 

578.1270  st 

Kr  III 

578.212 

150 

Ar  III 

578.39 

200 

824 


578,47 


FINDING  LIST 


587  935 


K'ement 

Kr 

Nc  I 

Zn 

III 

Ar 

II 

Ne 

I 

Nc 

1 

Ca 

VI  ! 

Ne 

I 

Ni 

tv 

Kr 

II 

Mn 

IV 

Ni 

IV 

Ar 

III 

Kr 

11 

Ne 

I 

Ne 

I 

Ne 

1 

Ca 

VI? 

Mn 

IV 

Kr  III 

Ni  IV 
Ne  I 
P  III 
Mn  IV 
Ca  III 

Sc 

Ar  II 
Mn  IV 
K  V 
Kr  II 

Mn  IV 
O  II 
Cl  VI 
Ne  I 
Kr  III 

Kr  VI 
Ne  I 
Ne  I 

O  II 
Cu  IV 

Mn  IV 
Ne  I 
Kr  II 
Sc  VI 
Mn  IV 

Ca  VI? 
Kr  II 
Mn  IV 
P  1)1 
Mn  IV 

Mn  IV 
Sc  III 
Zn  III 
N  II 
Br  IV 

Mn  IV 
Kr 
Ne  I 
Ne  i 
Ne  I 

Sc  III 

Mn  IV 
Ca  VIII 
Zn 

Si  XI 


Wivelen^lh 

578.47 
578.5129  s! 
578.559 
578.6043  st 
5  78.6056  st 

578  6185  st 
578.732 

578  8224  st 
579.008 
579.101 

579  155 
579.172 
579.21 
579.414 
579.4722  st 

579.4888  st 
579.7711  st 
579  775 
579.787 
579.831 

579  833 
579.8411  st 
579.98 
580.026 
580.058 

580  10 
580.2631  st 
580.298 
580.319 
580.345 


-  '  f|  "  E kt.'tnl 


582.430 
582.42 
582  4691  st 
582.5G64  st 
582.5982  st 

582.785 
582.785 
582  834 
582.852 
582.9  ? 


12 

270 


200 

690 

20 

450 

460 

150 

40 


100 

600 

300 

450 

lh 

500 

10 

350 

360 

30 

750 

20 


580  383 

3e0 

580.400 

300 

580.44 

200 

580.5119  st 

580.580 

250 

580  63 

600 

580.6893  st 

580.7137  si 

580.967 

350 

580.970 

13 

581.099 

300 

581.1219  st 

581.219 

40 

581.404 

400 

581.442 

600 

581.466 

150 

581.500 

120 

581.650 

600 

581.90 

561.914 

40 

582.089 

80 

582.114 

20 

582.123 

10 

582.156 

400 

582.22 

600 

30 

80 


30 

450 

150 

20 


10 


10 


15 


15 


IC 


Mn  IV 
M”  IV 
Ne  I 
Mn  IV 
Mn  IV 

O  VIII 
Mn  IV 
Cl  II 
Mn  IV 
Mn  IV 

He  I 
Mn  IV 
Cu  IV 
Mn  IV 
Br  IV 

7n  III 
Kr  III 
Mn  IV 
Ne  I 
K  VIII 

C  III 
Ne  I 
Kr  VII 
C  III 
C  III 

K  V 
Mn  IV 
C  III 
C  III 
Kr  II 

Mn  IV 
Ar  VII 
Kr  III 
Zn  III 
Mn  IV 

Cl  II 
Kr  II 
Sc 

Ne  I 
K  V 

Ca  III 
Mn  IV 
Br  IV 
Cl  III 
Mn  IV 

Sc  X 
Ar  VI 
C!  ill 
Mn  IV 
Zn  ill 

Ne  I 
Mn  IV 
Cl  III 
Ca  III 
Kr  III 

Kr  III 
Mn  IV 

Ca  VI? 

Ca  VI? 

Sc  V 


Wavelength 

InlcasHy 

Multipl 

582.993 

500 

583.1261  st 

583.350 

10 

583.390 

450 

583.4371  st 

300 

10 

583.480 

350 

583.618 

40 

583.6893  sl 

583.324 

150 

583.945 

:oo 

584.05  P 

584.063 

150 

584  10 

100 

584.124 

100 

584  296 

150 

584.3340 

1000 

2 

584.443 

550 

584.444 

12 

584.835 

SCO 

585  08 

900 

585.100 

7 

585.141 

300 

585.208 

600 

585.2472  st 

585.25 

585.261 

600 

11.15 

585.3042  st 

585.37 

1000 

585  417 

800 

11.15 

585  4% 

500 

11.15 

585.510 

250 

585.586 

500 

585,608 

600 

11.15 

585.666 

600 

11.15 

585  688 

80 

585.736 
585.75 
585.955 
586  087 
586.245 


450 

750 

300 

8 

350 


586.25 

10 

586.269 

40 

586.29 

150 

586.3140  st 

586.322 

500 

586.547 

10 

586.590 

30 

586  69 

1000 

586.87 

400 

586  873 

450 

536.96 

587.01 

40 

587.08 

300 

587.157 

350 

587  194 

4 

587  2128  st 

35 

587.232 

350 

587.30 

400 

587.354 

50 

587.378 

50 

587.536 

50 

587.574 

200 

587.604 

100 

587.872 

50 

587.935 

600 

5*8.0 


FINDING  LIST 


600.7 


Element 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Multiplet 

Se  VI 

588.0 

400 

Mn  IV 

595.223 

60 

In  III 

58S  048 

10 

Ni  IV 

595.248 

i  60 

6  III 

588.060 

3 

Me  IV 

595.392 

0 

Ar 

588.08 

80C 

K.  Ill 

595.53 

140 

I  III 

588.208 

6 

Kr  II 

595.539 

320 

Cl  II 

588.77 

10 

Mn  IV 

595.684 

550 

F  I 

588  84  P 

-A 

Ne  I 

595.9200  st 

100 

Ar  VI 

588  92 

200 

Sc  X 

595  98 

Ca  III 

589.013 

25 

Ci  III 

595  99 

300 

Zn  III 

589.146 

6 

Se  V 

596.0 

500 

Ne  I 

589.1792  s( 

35 

Ni  IV 

596.050 

4OT 

Kr  II 

589  265 

200 

Mn  IV 

596.174 

450 

Ar  VI 

589.78 

80 

CI  III 

596.24 

400 

Cl  II 

589.82 

10 

Kr  III 

596.412 

300 

Sc 

589.83 

400 

Be  IV 

596.44  P 

Ne  I 

589.9113  st 

35 

Kr  III 

596.584 

20( 

Ne  I 

590.0108  st 

Ca  III 

596.675 

50 

F  I 

590  25  P 

-A 

Ar  VI 

596.69 

16C 

Ca  Vi? 

590.396 

150 

Ca  VIII 

596  940 

150 

Ca  III 

590  987 

25 

Kr  II 

596.956 

160 

Cl  III 

591.12 

300 

6 

Sc 

597  10 

50 

K  IV? 

591.237 

50 

Mn  IV 

597.107 

400 

Se  VII? 

591.3 

50 

Kr  III 

597.19 

120 

K  IV? 

591.3)1 

50 

Ca  IK 

597.291 

100 

Sc 

591.37 

300 

Mn  IV 

597.298 

450 

He  I 

591.4117 

40 

1 

Fe  IV 

597.54  P 

Cl  III 

591.43 

400 

6 

Mn  IV 

597.577 

500 

Ca  III 

591.584 

150 

Mn  IV 

597.644 

450 

Cl  III 

591.65 

400 

6 

Ar  II 

597.7900  st 

360 

9 

Mn  IV 

591.707 

150 

O  III 

597.818 

750 

13 

Zr.  Ill 

591. 710 

2 

Mn  IV 

597.820 

150 

Sc 

591.75 

300 

Ca  VIII 

597  832 

Nc  I 

591.3303  st 

70 

Cl  VII 

593.21 

000 

Cl  III 

591  % 

200 

6 

Mn  IV 

598.525 

500 

Br  IV 

592.03 

900 

Kr  11 

598.643 

4(1 

Mil  IV 

592.230 

0 

Zn  III 

593  665 

2 

Mn  IV 

592.599 

120 

Sc  VII 

598  67 

100 

Zn  III 

592.6-’- 

0 

Ne  I 

598.7056  st 

75 

Ni  IV 

593.,  56 

120 

Kr  II 

598.805 

200 

Mn  IV 

593.279 

100 

Fc  IV 

598.82  p 

Mn  IV 

59:,. 329 

80 

Ne  I 

598.8908  st 

35 

Ca  V? 

593.404 

50 

Kr  II 

598.978 

1(0 

Ca  V? 

593.472 

50 

Cl  II 

599  1  9 

10 

Kr  III 

593.703 

300 

1  Sc 

599.5? 

250 

Ni  IV 

593.848 

100 

G  III 

599.598 

9K) 

n 

i 

Kr  III 

594,098 

300 

Br  IV 

599.60 

800 

Ar  VI 

594  10 

1(8) 

Cl  IV 

599.7) 

200 

Mn  IV 

394.105 

120 

Mil  IV 

599.848 

40 

C'.a  V? 

594.239 

50 

Se  VIP 

579.9 

too 

Mn  IV 

594,260 

120 

Kr  11 

599.9.54 

200 

Kr  II 

594.286 

40 

Ne  I 

600.0365  st 

70 

Ni  IV 

594.291 

130 

Br  IV 

600.08 

800 

Cl  II 

594.49 

10 

F  III 

600  104 

10 

Mn  IV 

594.503 

350 

Kr  III 

600.172 

400 

Cl  III 

594.64 

400 

C  11 

600.251 

100  -A 

9.02 

Ni  IV 

594.702 

300 

Mn  IV 

600.257 

350 

C  I! 

594.8000  ST 

600 

6 

C  11 

600.337  P 

100  -A 

9.02 

Kr 

594.84 

300 

C  !i 

600.353 

300  -A 

9.02 

Mn  III 

594  872 

Oh 

F  III 

600.390 

6 

Mn  IV 

594,959 

500 

C  II 

600.503 

100  -4 

9.02 

Ca  III 

594.978 

50w 

C  II 

600.518 

100  A 

9.02 

C  II 

595  OT.  )  ST 

700 

6 

C  II 

600.585 

?00 

14 

C  II 

595  0245  ST 

70 

6 

Zn  III 

600.599 

2 

Sc 

595.06 

50 

Mn  IV 

600.614 

100 

Cr  IV 

595.09 

150 

As  V 

600" 

150 

8?6 


6C0.765 


FINDINC  LIST 


613.10 


613.162 


FINDING  LIST 


625  901 


625.938  FINDING  LIST  636.44 


Element 

Wavelength 

Intensity 

Muitiplct 

Element 

Wavelength 

Intensity 

M  u  tuple  t 

Ni  Hi 

625.931; 

15 

K  VI? 

630.940 

50 

Cr  IV 

625.95 

200 

Se  IV? 

631.0 

300 

Mn  IV 

625.%! 

90 

Cl  III 

631.01 

100 

Kr 

626.06 

130 

Ca  HI 

631  015 

25 

Kr 

626  49 

300 

St  IV? 

631.1 

300 

Se  VII  ? 

626.5 

200 

Cr  IV 

631.30 

P 

40 

2 

Ni  HI 

626  548 

10 

Zn  III 

631.444 

5 

Cr  IV 

626.58 

50 

Cr  IV 

631.55 

P 

40 

2 

Cl  II 

626.70 

100 

Kr  HI 

631.559 

200 

Ne  I 

626.8232 

SI 

200 

4 

Si  XIV 

631.6 

P 

Ni  HI 

626.923 

30 

Ar 

631.68 

60 

Sc  HI 

627.069 

70 

Cr  IV 

631.74 

P 

40 

2 

()  V 

627.225 

80 

1  P  IV 

631.79 

400 

4 

0  V 

627.351 

160 

B  II 

631.8 

Mn  IV 

627.432 

50 

Ca  HI 

632.017 

50 

Ni  III 

627.54] 

15 

Br  V 

632.30 

900 

K  VI? 

627.  j60 

100 

Cr  IV 

632.60 

150 

1 

0  V 

627.636 

200 

Fe  IV 

632  64 

P 

(j  IV 

6.27.70 

50 

2 

O  VIII 

032.7 

P 

Kr 

627.75 

300 

Na  VI 

632.90 

10 

Sc  Ill 

627  846 

80 

Kr  HI 

63.’  .090 

3,50 

Be  iV 

627.90 

p 

Cl  V 

633.19 

400 

V  III 

627.90 

10 

Ca  III 

633  325 

25 

Sc  X 

628  111 

40 

V  III 

633.37 

0 

Mn  IV 

628.380 

30 

Kr  II 

633.380 

280 

Cr  IV 

628.46 

100 

2 

Ca  III 

633.468 

10 

Kr  III 

628.588 

450 

Ca  HI 

633.588 

250 

Ca  III 

628  663 

150 

Mn  IV 

633.607 

10 

Zn  II! 

628.682 

4 

Kr  III 

633  630 

250 

N  V 

628.744 

70 

27 

Ca  VI 

633.815 

100 

V  III 

628.86 

5 

V  III 

633  94 

50 

N  V 

628.874 

50 

27 

Cr  IV 

634.13 

100 

l 

P  IV 

629.02 

120 

4 

V  HI 

634.16 

5 

N  11 

629.167 

p 

300 

Ar  VII 

634.21 

100 

Cr  IV 

629.26 

p 

500 

i. 

Cl  II 

634.24 

100 

Cr  IV 

629.32 

p 

80 

2. 

Si  HI 

634  255 

P 

16 

Mn  IV 

629.341 

0 

Kr  II 

634.272 

240 

Cl  V 

629  35 

300 

Fe  IV 

634.45 

P 

N  II 

629.447 

p 

200 

Se  VI? 

634.5 

400 

Ca  VI 

629.594 

100 

7.n  HI 

634.807 

10 

N  II 

629.670 

p 

V  HI 

634  81 

25 

Mn  IV 

629.685 

180 

Zn  HI 

634.97V, 

I 

0  V 

629.730 

1000 

1 

Ar  V 

635.17 

150 

Cr  IV 

629.73 

250 

2 

N  II 

635.197 

400 

13 

Ne  1 

629.7388 

St 

200 

3 

v  m 

635  22 

10 

P  IV 

629.92 

160 

4 

C!  V 

635.32 

400 

Ca  III 

629.922 

25 

Ni  HI 

635.406 

I 

Kr  III 

630.040 

500 

V  III 

635.41 

40 

Br  IV 

630.12 

KMX) 

Cr  IV 

635.45 

50 

1 

F  III 

630.137 

150 

Ca  Hi 

635.481 

25 

F  III 

630.198 

200 

Zn  III 

635.498 

6 

Cr  IV 

630.28 

400 

2 

Fc  IV 

635.56 

P 

Ar  VII 

630  .31 

iOO 

Se  VH? 

635.8 

400 

F  III 

630  327 

l 

C!  Ii 

635.87 

200 

Mn  IV 

630.329 

150 

v  HI 

635.97 

0 

F  III 

63f.33'. 

1 

C  11 

635.9945 

ST 

300 

5.01 

Cl  III 

630.33 

100 

Sc  IV 

636.0 

800 

Ca  VII 

630.517 

100 

Kr  II 

636  152 

280 

Mn  IV 

63  3.695 

!0C 

V  HI 

636.21 

0 

Se  IV? 

630.7 

400 

C  II 

636.2511 

ST 

400 

5.01 

Ni  III 

6i0./!l 

500 

K  IX 

636.300 

125 

Cl  III 

630.75 

100 

Ca  HI 

636.318 

25 

Ca  VII 

{ 30.766 

50 

Kr  HI 

636.35 

20 

Cr  IV 

i,30  77 

100 

2 

Ca  III 

636.388 

10 

Cr  IV 

630.92 

50 

1 

Cr  IV 

636.44 

P 

1 

I 

829 


636  62 


FINDING  .MST 


641.292 


F.kmenl _  Wivckn^ih  Iniecti'.y 


Cl  11 
Kr  11 
Ar  III 
Cr  IV 
At  VII 

Ni  HI 
Cl  II 

V  III 
Ca  ill 
K  VI? 

Ar  III 
Cr  IV 
Ar  VII 

V  1  11 
Ni  III 

Cr  IV 

V  III 
Ca  III 
Kr  V 
Ca  V 

Cr  IV 

V  III 
Na  VI 
Kr  II 
Cl  II 

Cr  IV 
K  V 
Kr  II 
Zn  III 

Ca  I!I 

T  IV 
Ca  VII 
Cl  V 
Kr  II 
Ni  III 

Cl  II 
Zn  III 
Cl  III 
Zn  III 
K  V 

Kr  ill 
Mn  IV 
Zn  III 
Ca  III 
Ca  VII 

S  II 

Se  IV? 
Kr  II 

Se  IV? 
Mr.  IV 

S  II 
Cl  III 
Mn  IV 
Mn  IV 
Cl  III 

At  VII 
Ar  III 
B  II 
C  II 
C  II 

Ni  III 

C  51 
C  II 
S  (I 
Ar  III 


636.62 

636.630 

636.82 

636.92 

637.05 

637.057 

637.06 

637.08 

637.111 

637.195 

637.28 
637.40 
637.47 
*37  49 
677.535 

637.54 
637  73 
637.788 
637.87 
637.928 

638.12 

638.13 
638.21 
638.215 

638.23 

638.61 

638.668 

638.960 

639.060 

639.124 

639.13 
639.212 

639.23 

639.263 
639.338 

639.42 

639.597 

639.76 

639.850 

639.982 

639.983 
640.069 

640.263 
640.280 
640.404 

640.41 

640.5 
640.871 
640.9 

640  909 

640.93 

640.93 

641  02! 
641.132 
641  30 

64,'.  32 
641.36 

641.5 
641.593 
641.627 

641.689 
641.771 
641  800 
641.81 
641.81 


200 

280 

150 

100 

700 

15 

100 

0 

25 

50 

1000 

150 

50 

5  * 

200 

250 

0 

10 

120 

400 

250 

10 

10 

280 

200 

150 

250 

240 

20 

50 


200 

300 

280 

10 

200 

2 

100 

I 

100 

500 

80 

20 

100 

20 

50 

300 

280 

400 

30 

50 

100 

20 

100 

100 

100 

250 

250  -A 
250  -A 

5 

300  -A 
300  -A 
100 
600 


Multiple! 

[~  Element 

Wavelength 

Intensity 

Mthipfet 

Zn  III 

641.821 

1 

r-r=3___  - 

Kr 

64!  ,8<5 

50 

3 

Ni  III 

641.866 

100 

Na  Vi 

641.87 

Ca  V> 

641,883 

100 

C  II 

641.888 

650  -A 

9  01 

V  III 

641.91 

0 

Mn  IV 

642.195 

40 

Zn  III 

642.216 

6 

Br  IV 

642.22 

1000 

3 

Se  V 

642  3 

200 

Mn  IV 

642.588 

300 

I 

Ni  III 

642.611 

Se  IV? 

642.7 

500 

Zn  III 

642.702 

8 

10 

Ca 

642.812 

100 

Kr  III 

642.84 

20 

Se  VII? 

643.0 

200 

Zn  III 

643.026 

12 

Ca  V 

643.118 

300 

10 

Sc  III 

643.133 

20 

F  V 

643.21 

Zn  III 

643.259 

0 

Ar  III 

643.26 

450 

Kr  II 

643.399 

20C 

Sc  III 

643.597 

20 

F  VI 

643.969 

10 

Mn  IV 

643.983 

50 

0  II 

644.148 

600 

n 

Mn  IV 

644  273 

300 

At  III 

644.3339 

Ar  VII 

644  39 

!0C 

Ni  III 

644.488 

0 

Kr  III 

644.52 

20 

N  II 

644.634 

650 

4 

Mn  IV 

644.679 

80 

Zn  III 

644.700 

30 

Se  IV? 

644.8 

400 

N  II 

644.837 

750 

4 

Ni  III 

644  948 

20 

K  V 

644. 963 

20 

I 

F  VI 

644  999 

10 

N  II 

645.178 

850 

4 

Ni  it; 

645.305 

30 

AI  III 

645.3063 

1 

Br  V 

645.49 

1000 

Ni  III 

645.632 

2 

Si  IV 

645.759 

150 

15 

Kr 

645.77 

400 

j 

Mn  IV 

645.832 

250 

! 

Zn  III 

645.836 

15 

Mn  IV 

645.931 

10 

F  VI 

646.092 

5 

Mn  IV 

646.133 

80 

Br  IV 

646.15 

100 

K  IV 

646.188 

750 

3 

F  VI 

646.360 

35 

9.01  j| 

Zn  III 

646.377 

4 

Kr  ill 

646.412 

600 

9.01 

Ca  V 

646  470 

400 

9.01 

Mn  IV 

646  794 

500 

Zn  III 

646.802 

2 

9  01 

Ni  III 

646.890 

1 

| 

Mn  IV 

647.102 

40 

3  j 

Ca  VIP 

647.292 

100 

830 


6)8.810 


647  307 


FINDING  LIST 


Kicment 

Wavelength 

Intensity 

Muli'plet 

FkmtLt 

Wavelength 

Intensity 

Multiples 

F  VI 

647  307 

10 

| 

Cl  II 

653. 8C 

100 

Ni  III 

647  310 

0 

Me  IV 

653.811 

180 

F  V 

647,666 

150 

F  III 

653  833 

6 

Fe  IV 

647.68  P 

S  IV 

653  98 

300 

8 

F  V 

647.768 

400 

Mn  IV 

653  988 

150 

F  V 

647  868 

500 

F  V 

654.029 

700 

Ca  V 

647  876 

250 

Kr  VIII 

654.19 

300 

Mn  IV 

647.921 

450 

Se  IV 

654.2 

800 

Zn  III 

647.927 

1 

0  V 

654.207 

80 

F  V 

647. 967 

150 

Mn  IV 

654.222 

90 

Ni  III 

648  271 

3 

S  IV 

654.37 

100 

8 

F  V! 

648  496 

10 

Ni  III 

654.445 

10 

?  IV 

648.51 

80 

P  IV 

654.54 

40 

Ca  III 

648.618 

25 

Fe  IV 

654.52  P 

S  VI 

648. 6 j 

100 

O  V 

654.712 

120b 

Mn  IV 

648.692 

450 

Ni  III 

654.768 

5 

Zn  III 

648.755 

12 

P  IV 

654.86 

120 

Ni  III 

649.006 

2 

Mn  IV 

654.870 

400 

Ar 

649  03 

50 

Zn  III 

654.977 

0 

Zn  III 

649  318 

6 

O  V 

655.039 

200 

Co  III 

649.342 

1 

Cl  II 

6)5.09 

100 

P  IV 

649.69 

20 

Se  VII? 

6i5  1 

50 

Bi  IV 

649.78 

600 

Ni  III 

655.120 

0 

Fe  IV 

650.12  P 

Mn  IV 

655.122 

250 

S  VI 

650.43 

100 

Mn  IV 

655.156 

200 

Ni  III 

650.701 

2 

K 

655.188 

50 

Cl  II 

650.88 

100 

Mn  IV 

655  424 

80 

Ar  V 

651.04 

10 

S  IV 

655  55 

400 

8 

F  VI 

651.082 

s 

Kr  II 

655.681 

280 

Cl  II 

651.13 

100 

P  IV 

655.78 

80 

Kr  III 

651  20i 

500 

Mn  III 

655.804 

0 

C  II 

651  211 

150 

9 

S  IV 

655.89 

200 

8 

C  II 

651.234 

150 

9 

As  IV 

655.9 

20 

Zn  III 

651.261 

10 

Ca  IV 

655.998 

750 

C  II 

651.269 

400 

9 

F  III 

656.121 

400 

C  II 

651.304  P 

300 

9 

Mn  IV 

656.148 

400 

Ca  IX 

651.31 

S  iV 

656.30 

100 

8 

C  II 

651.345 

800 

9 

Ni  II! 

656.431 

1 

C  II 

651.389  P 

150 

9 

Zn  III 

656.486 

2 

Ca  V 

651.550 

250 

P  IV 

656.55 

80 

Kr  VIII 

651  57 

400 

Ni  III 

656.724 

1 

F  111 

651.622 

3 

Ca  V 

656.763 

300 

Si  III 

651.668 

80 

6.02 

Cl  III 

656.77 

200 

Zn  III 

651.975 

0 

F  III 

656.869 

500 

B  II 

652.0 

Mn  IV 

657.077 

400 

Mn  IV 

652.195 

250 

Kr  II 

657.095 

360 

Si  HI 

6J2.223 

120 

6.02 

Cl  in 

657.17 

200 

S  IV 

652.52 

300 

S 

F  V 

657.227 

500 

Ni  III 

652  652 

30 

Ni  HI 

657.304 

1 

Se  IV 

652.7 

900 

F  V 

657.333 

890 

P  IV 

652.79 

80 

S  IV 

657.34 

500 

4 

Ni  in 

652.837 

1 

7-n  II! 

657  372 

6 

Kr 

652  90 

400 

Br  V 

657.60 

600 

S  IV 

653.00 

300 

3 

Ni  III 

657.668 

0 

Cl  III 

653.01 

200 

K  VI? 

657.931 

150 

Cu  IV 

653  010 

15 

Ni  III 

657.998 

0 

Mn  IV 

65.3.018 

0 

Zn  III 

658.115 

6 

X  1 

653  3! 

S  V 

658.26 

300 

3 

Zn  111 

653.32! 

1 

Br  IV 

658.28 

100 

Si  III 

653.332 

160 

6.02 

F  III 

658.329 

600 

Ni  III 

653.496 

10 

K  VII 

658.420 

200 

P  IV 

653.51 

80 

Mn  III 

658  481 

0 

S  IV 

653.56 

400 

8 

O  III 

658.578 

50 

Zn  III 

653.575 

0 

Kr  II 

658  649 

320 

Cl  IV 

653.70 

400 

Ni  III 

658.810 

0 

H  He  Li  Be  B  C  N  O  F  Ne  Na  Mg  A!  Si  P  S  Cl  Ar  X  Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cn  Zn  Ga  Gc  As  Sc  Pr  Kr 

83? 


S  IV 
Br  VI 
Ni  III 
Mn  III? 
K  VI? 


Ar 

V 

III 

Cr 

IV 

Mn  IV 

Cl 

II 

8e 

VII 

Br 

ill 

F  1 

III 

Kr 

II 

Ar 

II 

Mn 

IV 

C! 

11 

S  IV 

Cl 

II 

Mn 

IV 

F  III 

Mn 

IV 

Ni 

III 

Wavclcngih 

659.48 
6S9.538 
659.694 
659  718 

659  85 

660  079 
660  286 
660.344 
660  50 
660  620 

660  94 

661  05 
661  061 
661.385 
06 1  402 

661  42 
661  67 
661  726 
661.82 

661  8689  st 

662.15 

662  234 
662.309 
662.329 
662.366 

662.45 

662.776 

662.928 

663.08 

663.085 

663.15 

663.16 
663.19 
663  429 
663.568 

663.67 

663.70 

663.71 
663.80 
663.884 

664.12 
664.5622  st 

664.67 
664.82 
664  838 

664.851 

664.855 

664  93 
665.00 
665.00 

665  015 
665.21 
665.4 
665.54 

665  809 

66.5.879 

666  0108  st 
666.035 
666.08 

666  1 1 

666.17 
666.255 
46.258 
666  332 
666.477 


Intensity 


finding  list 

Mull|pi«  I  Klemem 


Mn  IV 
Ti  XI 
Ca 
F  V 
Cr  IV 


Mn  IV 

Cl 

Mn  IV 
Ni  III 
Mn  IV 


V  III 
Ni  III 
Mn  IV 
0  V 
F  III 


Mn  IV 
Cl  VI 
N  II 
N  Ii 
K  VII 


Wavelength 

666.55 
666.585 
666.662 
666.694 
666.74  P 

667  004 

667.12 

667.126 

667.218 

667.31 

667.315 

667.49 

667  706 
66"’.  783 
667.976 

668  195 
668.195 
668  225 
665  30 
668  31  P 

668  433 
668  462 
668.498 
668  697 
668  736 

668  77 
668.835 

668  864 
668.87 
669.27 

669.33 

669  45b 
669.486 
669.628 
669.648 

669  6% 

669.755 

669.792 

669.95 

670.06 


671.02 
671.06 
67!  065 
671  1184 
671. 182 

671  353 
671.37 
671  386 
671.41] 
671.535 


Imecilfy 


Multiplcl 


670.0676 

ICO 

670.1 

1000 

670.25 

5 

670  2% 

P 

220 

670  301 

150 

670.38 

300 

670.440 

0 

670.515 

P 

120 

670.607 

10 

670.640 

2 

670.820 

150 

670.83 

60 

670.884 

P 

100 

670  9455 

st 

600 

671.016 

50C 

832 


671  630 


FINDING  LIST 


682.577 


Hicmrat 

VVavelcagih 

1  nie  may 

Mulupict 

Element 

Wavr'er 

Inlco&iiy 

Mulupict 

N  II 

671.630 

500 

3 

Cr  IV 

677.54 

200 

5 

Si  III 

671.718 

40 

6.01 

Ca  III 

677.620 

too 

N  II 

671.773 

500 

3 

Zn  ill 

677.642 

60 

Ar  II 

671  8513  st 

900 

6 

Br  III 

677.70 

800 

Mn  IV 

671.891 

10 

S  III 

677.75 

200 

7 

Se  IV 

671.9 

800 

Ar  11 

677.9518  st 

300 

N  II 

672.001 

500 

3 

O  V 

677.968 

80 

c  v 

672.06 

28 

Zn  III 

677.971 

60 

Ca 

672.083 

50 

Si  HI 

678  055 

40 

15 

Si  III 

672.293 

80 

6.01 

S  V 

678.08 

200 

K  VII 

672.302 

20 

Br  VI 

678.14 

500 

Ca  VI? 

672.315 

20 

Al  III 

678.1548 

Kr  III 

672.335 

400 

Al  III 

678.1564 

N  VII 

672.42  P 

s  m 

678.46 

200 

7 

Cl  IV 

672.43 

10 

0  V 

678.612 

120 

Ca  VI 

672.651 

50 

V  IV 

678.740 

60 

Cu  III 

672.659 

50 

10 

Se  VIP 

678.9 

300 

Ge  III 

672  70 

20 

Cr  IV 

678.91 

100 

5 

Kr  III 

672.852 

350 

F  IV 

678  991 

700 

Ar  II 

672.8562  st 

240 

6 

S  111 

679.11 

200 

7 

0  11 

672.948 

400 

12 

Fe  III 

679.129 

200 

Cl  lil 

673.13 

300 

0  V 

679.136 

160 

Mn  IV 

673.208 

40 

Cr  IV 

679.19 

20 

Ca  VI 

673.367 

50 

F  IV 

679.214 

1000 

Mn  IV 

673.449 

0 

Ar  11 

679.2183  st 

300 

Si  III 

673.477 

100 

6.01 

Cl  V 

679.26 

300 

Zri  III 

t,73.499 

2 

Mn  IV 

679.374 

150 

ci  ii ; 

6/3.60 

100 

Ar  11 

679.4005  st 

450 

6 

0  II 

673.768 

35u 

V  IV 

679.647 

50 

Mn  IV 

673.804 

0 

Mg  VIII 

679.77 

Ca  VII? 

673.835 

50 

Ca  III 

679.845 

10 

I*  V 

673.89 

65( 

Mn  IV 

379.93° 

200 

Ca  VP 

674.046 

5'J 

Ca  III 

680.049 

50 

Mn  IV 

674.236 

oO 

Ki  III 

630  126 

350 

Ca  VI 

674.2 , 8 

100 

Cr  IV 

4S0  15 

100 

5 

Kr 

674.29 

250 

Ge  Ill 

(,80.22 

40 

Se  ill? 

674  47 

500 

Mn  IV 

680  265 

300 

Se  V 

6/4.6 

800 

s  v 

680.33 

300 

Kr  Ill 

674.835 

250 

Mn  IV 

680.362 

350 

Cr  IV 

675.14 

150 

Se  '  II? 

680.5 

50 

K 

675.335 

50 

P  IV 

680...? 

20 

Ca  III 

675  424 

10 

Cr  IV 

680  6? 

40 

5 

V  IV 

675.469 

30 

V  IV 

W0  *7.: 

40 

O.  II 

675  6020 

2 

S  Ill 

680.49 

200 

7 

II".  IV 

675  654 

80 

F  1 

6«p  : 

2  -A 

Cii  IV 

675.879 

16 

Cu  IV 

13 

F  IV 

676.119 

800 

Fe  III 

680.700 

150 

S  V 

676.21 

100 

S  V 

680  94 

500b 

Ar  II 

676.2424  st 

360 

S  III 

680.95 

?00b 

7 

Cr  IV 

676.47 

100 

Kr  !! 

681.133 

280 

Ca  VII? 

676.56.3 

150 

V  IV 

681.145 

40 

Cu  111 

676.564 

300 

;o 

Cr  IV 

681  20 

100 

5 

Kr  III 

676.568 

350 

0  V 

68! .27 

480 

Mn  IV 

676.647 

80 

Ca  VII? 

681.363 

150 

CI  V 

676,79 

300 

S  III 

681.50 

100b 

6 

Ni  111 

676.941 

500 

S  V 

681.68 

300b 

B  III 

677.000 

500 

Na  IX 

681.72 

10 

A1  III 

677.0819 

Cr  IV 

681.88 

150 

It  111 

677.143 

600 

Cl  V 

681  92 

400 

F  IV 

677  149 

700 

Co  Ill 

682.084 

S 

Br  III 

677.19 

1000 

Fe  HI 

682.10 

150 

F  IV 

677  219 

900 

Mn  IV 

682.120 

80 

Bt  IV 

677.24 

500 

Cu  III 

682. ,71 

200 

10 

S  V 

677.34 

100 

V  IV 

682.455 

40 

V  IV 

677  345 

200 

F  1 

682  577 

2  A 

833 


682.632 


FINDING  LIST 


694  370 


Hkmcnt 


Wavelength 


loteruity 


Multiple! 


Ca  III 
Kr  II 
Cr  IV 
V  IV 
Ni  III 

S  III 
Co  III 
Cl  V 
Ni  III 
Zn  III 

Ar  IV 
Be  IV 
Ni  III 
S  III 
Ni  Hi 

Kr  III 
Ni  III 
Ca  III 
Mn  IV 
St  VII? 

Fe  III 
Cr  IV 

V  IV 
Ca  VII? 

V  IV 

Cl  ?V 
Se  III 
Ca  III 
Mn  IV 
Ca  VII? 


682.632 

682.800 

682.82 

682.923 

682.947 

683  07 

683  140 
683.17 
683.186 
683.268 

683.28 
683.42 
683.455 
683.47 
683.590 

683.683 

683.918 

684.018 

684.183 

684.2 

684.28 
684.35 
684.368 
684.383 
684.450 

684.49 

684  56 
684.659 
684.707 
684.743 


150 

320 

200 

40 

5 

50 

3 

400 

10 

0 

400 

10 

100 

10 

350 

10 

100 

50 

100 

70 

50 

500 

100 

100 

10 

ICO 

25 

50 

250 


Ar 

684.81 

100 

Cl  II 

684.83 

10 

Fe  III 

684.858 

70 

N  in 

684.996 

700 

3 

Cu  II 

685.1406 

8 

S  III 

685.35 

50 

6 

Cu  II 

685.3968 

2 

Ca  III 

685.408 

250 

N  ill 

685  513 

750 

3 

Cu  IV 

685.810 

21 

N  III 

685.816 

800 

3 

Kr  II 

685.820 

?40 

V  III 

685.96 

5 

S  V 

686.15 

100 

Ca 

686.190 

100 

Kr  III 

686.254 

450 

N  III 

686.335 

700 

3 

C  II 

686.416 

120  -A 

12.08 

C  II 

686.488 

80  -A 

12.08 

Ar  II 

686.4883  st 

180 

Se  VII? 

686.5 

100 

Fe  III 

686.63 

70 

Cu  III 

686.903 

15 

S  V 

686.93 

100 

K  V 

686.978 

50 

C  II 

687  0526  ST 

800 

5 

Cr  IV 

687.13 

200 

6 

C  II 

687  3453  ST 

1000 

5 

C  II 

687.3521  ST 

110 

<5 

K  V 

687.495 

300 

Cl  II 

687.5.5 

100 

Se  VII? 

687.6 

200 

Br  III 

687.68 

900 

Ca  VII? 

687.935 

100 

Kr  III 

687.985 

450 

Element 

Wavelength 

Intensity 

Multiples 

Cu  III 

687.987 

100 

9 

S  V 

688.04 

50 

K  V 

688.085 

150 

Si  IV 

688.194 

1 

14 

Si  IV 

688  200  P 

14 

Ca  VII? 

688.223 

50 

Ar  IV 

688.39 

300 

3 

Si  IV 

688.395  P 

14 

Cr  IV 

688  47 

250 

6 

Fe  III 

688.53 

20 

Ca  III 

688.543 

25 

Br  III 

688  80 

300 

Cu  IV 

688.918 

22 

Cl  V 

688.93 

400 

Ar  IV 

689.01 

500 

3 

Ni  III 

689  2; 0 

100 

Ca  VI? 

689.539 

150 

Mg  VIII 

Ca  III 

689.55 

689.602 

150 

Ca  III 

689.708 

10 

Zn  III 

689.790 

1 

S  V 

689.84 

100 

Se  VII? 

690.0 

100 

Ar  III 

690.17 

400d 

2 

Cu  III 

690.250 

75 

8 

Se  VIP 

690.4 

200 

C  III 

690.526 

700 

10 

Kr  II 

690  572 

200 

Si  III 

690.689 

40 

14 

Kr 

690  86 

120 

Se  III 

690.89 

50 

Ca  III 

690.963 

100 

Ar  II 

691.0373  st 

150 

Ca  III 

691.136 

15C 

N  III 

691.187 

100 

Mn  IV 
N  III 
V  IV 
Cu  III 
Kr 

S  V 

Kr  III 
Ca  III 

Sc 

Zn  II! 


69! .252 
69! .388 
691.530 
691.557 
691/3 

691  74 
691 .930 
692.148 
692.43 
692.619 


50 

50 

100 

100 

300 

100 

450 

25 

100 

0 


Cr  IV 

692.70  P 

60 

As  IV 

692.9 

250 

Zn  HI 

692.983 

0 

V  IV 

693.128 

30 

Mn  IV 

693.163 

40 

Sc 

693.20 

100 

Ar  .’I 

693.3018  s! 

180 

Fe  IV 

693.36  P 

Kr 

693.48 

300 

Ca  ill 

693.487 

200 

Cu  111 

693.510 

50 

s  v 

693.52 

200 

Cl  II 

693.55 

10 

1 

Zn  III 

693.571 

Ca  IX 

693.824 

100 

Cr  IV 

693.93 

500 

B  II 

693.947 

200 

Ca  III 

694.154 

10 

Na  IX 

6S4  17 

Ca  III 

694.370 

25 

S3  4 


709.932 


694  40 


FINDING  LIST 


Element 

Wavelength 

1  density 

Multiple! 

Element 

Wavelength 

Jnlcc&tv 

Multiple! 

F  V 

694.40 

Ni  III 

701  778 

100 

K  V? 

694  477 

100 

As  II 

701  915 

0 

S  II 

694  71 

50 

V  IV 

702.055 

1 

F  II 

694.801 

10 

Cu  III 

702.112 

20 

Sc  II 

694  S3 

100 

0  III 

702.332 

800 

2 

Ar  IV 

694  85 

100 

Zn  III 

702.594 

0 

Ci  III 

694  898 

100 

S  III 

702  78  P 

5 

7. n  III 

694.970 

0 

S  II! 

702.82  P 

5 

Ca  III 

694.994 

100 

0  III 

702.822 

800 

2 

Sc  III 

695.02 

200 

O  III 

702  899 

850 

2 

K  V? 

695.042 

150 

i  Fe  III 

703.506 

70 

Ca  III 

695.219 

50 

Cu  III 

703  622 

!5 

8 

Cr  IV 

695.22 

250 

9 

0  III 

703.850 

900 

2 

Mn  IV 

695.248 

20 

Zn  III 

704.108 

1 

Ca  III 

695.382 

10 

Ar  II 

704  5237  st 

270 

5 

Ar  III 

695.54 

300 

2 

Ca  III 

704.772 

50 

Kr  III 

695.610 

500 

Kr  III 

704.843 

250 

Sc 

695.72 

250 

Fe  III 

704  923 

70 

Al  III 

695  8289 

500 

2 

Se  VII? 

705.3 

400 

Kr  VIII 

695.91 

800 

Ar  V 

705.35 

150 

2 

Ca  III 

6%. 031 

50 

Ca  III 

705.426 

150 

Cl  II 

6%.  11 

10 

S  II 

705  62 

50 

AI  III 

6%  2170 

400 

2 

K  IV? 

705  641 

150 

K 

696.608 

50 

O  III 

705.762 

100 

Br  III 

696.99 

700 

Mg  IX 

705.8  P 

Ca  VII? 

697.281 

100 

Kr  VI 

705.84 

1000 

Ar  II 

697  4890  st 

150 

5 

Fe  III 

705.892 

150 

Ca  III 

697.551 

250 

Zn  III 

705  979 

1 

Sc  II 

697.65 

300 

Ni  III 

705.991 

0 

Ar  III 

697.74 

100 

2 

Cr  IV 

706.  (X) 

250 

8 

Ca  VII? 

697.809 

100 

O  III 

706.224 

150 

Cu  III 

697.930 

20 

9 

O  PI 

706  298 

100 

Ar  II 

697.9<tl8  s*. 

180 

Mi,  IV 

706.383 

60 

Ca  VIP 

697.972 

100 

F  V 

706A3 

Kr  III 

698.052 

300 

As  II 

706  44 

0 

Ar  iV 

698  08 

20 

!  S  VI 

706  48 

600 

3 

Zr.  1 51 

698  157 

0 

Zn  III 

706.667 

1 

As  IV 

698  5 

350 

Br  II! 

706.98 

400 

Ca  III 

698.690 

10 

0  III 

707  315 

200 

S  III 

698.73 

200 

C 

Cl  II 

707.43 

400 

Ar  II 

698.7745  st 

270 

5 

Fe  III 

707  444 

70 

Br  VI 

698.81 

600 

Zn  III 

707.671 

I 

Ca  III 

699  085 

250 

Sc 

707.72 

150 

Ar  IV 

699.41 

240 

Ni  III 

707  754 

0 

V  IV 

699.497 

30 

S  II 

707  86 

50 

Zri  III 

699.680 

1 

Kr  III 

708.365 

500 

Ar  III 

699  72 

50 

Co  III 

708  767 

15 

Ca  III 

699  891 

250 

K  III? 

708.838 

200 

Zn  III 

699.904 

0 

Kr  V? 

708.85 

600 

Sc 

700  08 

350 

Ni  III 

708  853 

5 

S  II: 

700.15 

300 

5 

Ca  VIP 

709  00! 

100 

Ni  III 

700.168 

200 

Ni  III 

709.027 

100 

Cu  III 

700. 1 82 

20 

CI  II 

709  16 

200 

Cu  III 

700.271 

150 

8 

Sc  III 

709.16 

700 

Ar  IV 

700  28 

320 

Ar  V 

709  20 

250 

2 

S  III 

700.29 

300 

5 

Mn  IV 

709.244 

90 

Ar  VIII 

700.40 

1000 

1 

Br  V! 

709  31 

400 

Sc  III 

700.51 

20 

Cu  11 

709.3129 

10 

12 

Fe  III 

700,575 

70 

Sc  (II 

709.40 

700 

Kr 

700  58 

80 

Se  II 

709.57 

'00 

6 

Ar 

701.11 

150 

Mn  IV 

709.586 

10 

Ni  III 

701  361 

1 

Mn  IV 

709.627 

40 

Ca  III 

701  390 

300 

Ca  III 

709.802 

10 

Br  VI 

701.46 

800 

t  o  III 

709.912 

10 

Cu  III 

7C1  692 

15 

Ca  VII? 

709.932 

100 

835 
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FINDING  LIST 


722  8 


t 

\ 


799.9% 


Klemest  Waveiemlh  Intensity  Multiple'  1  Flencnl  Wevekngth  Intensity  V  iltipiet 


Co  111 

709.9% 

15 

Ni  hi 

715.563 

100 

Se  11 

710.47 

50 

C!  11 

715  58 

300 

Ge  11 

710.487 

5h 

A.-  V 

715.60 

200 

2 

K  VI 

710  525 

50 

Ar  V 

715.65 

150 

Cl  11 

710  53 

10 

Mn  IV 

715  715 

0 

Co  111 

710  592 

0 

As  11 

715  789 

0 

/x  III 

710.603 

2 

O  V 

715.955 

120b 

Ca  VII? 

710671 

100 

K  Vi 

716.012 

100 

Kr 

710.72 

200 

Zn  111 

716.052 

0 

K  VP 

710.932 

50 

Co  Ill 

716.055 

2 

Co  111 

711.002 

0 

O  V 

716.137 

120 

Se  111 

711.04 

600 

Cl  V 

716.19 

As  IV 

711.1 

400 

K  VI 

716  276 

20 

Si  11 

711.34 

Oh -A 

6.09 

Ar 

716  42 

10 

Se  111 

711.38 

600 

O  V 

716.553 

200 

Ca  Vll? 

71 1.390 

100 

Ni  111 

716  608 

20 

Ni  111 

711.518 

20 

Se  VIP 

716.' 

100 

Br  11 

711  68 

300 

Ni  111 

716/08 

20 

Co  111 

711.741 

5 

Zn  111 

716.758 

1 

Ni  111 

711.772 

100 

Zn  111 

717  143 

0 

Si  11 

711  83 

lh-A 

6.09 

Cl  li 

717  15 

200 

Cu  111 

711.834 

3 

Ca  111 

717.283 

50 

V  IV 

71 1 .911 

20 

Co  111 

717  490 

1 

Zn  111 

711.924 

0 

C  V 

717.58 

31 

Mn  IV 

711  978 

30 

Ca  III 

717.836 

50 

Cu  111 

712  040 

5 

Mn  IV 

717.945 

150 

Kr  II 

712.042 

360 

Br  11 

718.05 

20 

Co  111 

712.193 

0 

Ar  11 

718.0898  si 

450 

4 

Cu  111 

712.473 

15 

Cu  11 

718  1787 

10 

1 1 

F  111 

712.524 

1 

Ni  Ill 

718  287 

10 

F  V 

712.64 

Ni  111 

718  480 

500b 

Cl  11 

712.66 

300 

O  11 

718  484 

850 

4 

S  VI 

712.68 

400 

3 

Br  IV 

718.50 

1000 

K  VI? 

712.728 

50 

O  11 

718  562 

800 

4 

S  VI 

712.84 

300 

3 

Ni  111 

718.674 

100 

Co  III 

712  890 

2 

Mn  IV 

718.893 

0 

Cr  IV 

712.91 

150 

Cl  11 

719.26 

100 

Ni  111 

712.976 

100 

As  11 

719.303 

10 

K  V? 

713  041 

50 

C.c  11 

719.487 

sh 

Cu  111 

713.262 

10 

Cu  111 

719.506 

150 

6 

Ni  111 

713.332 

300 

As  11 

719  574 

1 

Ni  111 

713.385 

300 

Zr,  111 

719.765 

1 

N  V 

713.518 

85 

30 

Kr  111 

719,843 

100 

Br  11 

713.65 

50 

Se  111 

719  97 

600 

Ca  VII? 

713.793 

15 

Ni  111 

720.337 

15 

N  V 

713.860 

120 

30 

Sc  111 

720  38 

609 

As  11 

713  888 

0 

K  V 

720.472 

300 

Zn  111 

713,904 

10 

As  11 

720.59 

S 

Ar  VIII 

713.99 

500 

Se  111 

720  65 

7(30 

Kr  111 

714.003 

500 

Ar 

720.94 

10 

Cl  11 

714.03 

200 

Se  Vll? 

721.0 

300 

Se  Vll? 

714.1 

100 

Ni  111 

721.259 

200 

Ca  Vll? 

714.176 

135 

K  Vlll 

721,4 

Ge  11 

714.206 

2h 

As  11 

721.409 

0 

Ni  111 

714  254 

100 

Ni  111 

721.418 

100 

Ca  111 

714  628 

25 

Cu  Vll? 

721.514 

50 

Kr  HI 

714.77 

40 

Mg  111 

721.592 

4 

Co  111 

714.836 

0 

Se  11 

721.88 

20 

Sc 

714.87 

300 

F  IV 

722.028 

500 

C  111 

714.879 

100 

11.46 

Kr  Ml 

722.04 

1000b 

Ni  111 

714.965 

1 

Hi  HI 

722.094 

300 

12 

Co  (11 

715.125 

0 

Zn  Ill 

722.182 

0 

As  V 

715.5 

350 

Fe  Ill 

722.419 

250 

Cu  III 

715.530 

200 

7 

Ca  v;p 

722  456 

100 

Cl  V 

715.55 

Se  IV 

722,8 

700 

836 
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FINDING  LIST 


Dement 

W»v*  length 

Intensity 

Multiple! 

H  Verne  fit 

Wavelength 

Intensity 

Multiple! 

V  IV 

722.912 

40 

Zn  III 

728  921 

i 

V  IV 

723.045 

40 

C  VI 

728  93  P 

Ar  II 

723.34*»*  st 

900 

4 

Cl  II 

728.94 

300 

V  IV 

723.537 

40 

Li  11! 

728  98  P 

V  IV 

723.652 

40 

As  11 

729  05 

0 

Cu  III 

723  958 

20 

Ni  HI 

729.249 

too 

12 

V  IV 

724.068 

40 

Kr  HI 

729.25 

40 

Cl  VI 

724  13 

I5C 

He  II! 

729  349 

200 

8 

Sc  III 

724.27 

900 

Cl  II 

729.39 

300 

K  VI 

724  ?78 

200 

Ti  IV 

729  39 

10 

S  III 

724  29 

’00 

4 

Kr  II 

729  404 

480 

8 

K  V 

724.420 

400b 

Cl  II 

729.52 

200 

Ni  II! 

724.471 

20 

S  III 

729  53 

400 

12 

Cu  II 

724  4887 

15 

10 

O  VIII 

729.61  P 

Ca  III 

724  762 

10 

Ni  III 

729.820 

500 

V  IV 

724  809 

5 

K  VIII 

729.9 

Ca  V 

725  088 

50 

He  III 

729.996 

300 

8 

Ar  V 

725,11 

100 

Br  II 

730  00 

100 

Ni  III 

725.196 

250 

12 

Ni  II! 

730.014 

50 

Cl  II 

725  27 

330 

Zn  II! 

730  064 

1 

K  VI 

725  331 

20 

Ni  III 

730  109 

250 

II 

Mg  III 

725.347 

7 

Se  III 

73C  25 

400 

Zn  III 

725.53’ 

0 

Ca  V’ 

730.257 

250 

C  II 

725  5485  si 

540 

J; 

K  HI 

730  267 

100 

Cl  II 

72V64 

200 

Cl  VI 

730  31 

200 

Al  III 

725  6826 

200 

Z.n  III 

730.310 

1 

Z.n  III 

72  5  694 

0 

Cu  III 

730  365 

150 

7 

Be  II 

725.71 

ICO 

Ca  HI 

730  474 

25 

K  IV> 

725  848 

50 

Sc  HI 

7.30  600 

100 

2 

S  III 

725  86 

\ 

4 

S  HI 

730  78 

.300 

3 

Ca  III 

725.956 

50 

Mn  IV 

730.873 

0 

Br  VI 

726.16 

600 

Cl  II 

730.92 

300 

Cu  III 

726.295 

10 

Ar  II 

730  9297  si 

360 

4 

Zn  III 

726.394 

0 

Z.n  III 

73C.946 

0 

Sc  II 

726.41 

50 

S 

He  III 

730  96 

150 

8 

Sc  III 

726  42 

800 

I  e  III 

731  130 

70 

8 

As  II 

'26.5! 

25 

Z.n  HI 

731  197 

0 

O  VII! 

726.6  I’ 

Ca  III 

731.215 

100 

As  II 

726  661 

0 

B  II 

731  .357 

100 

Br  II 

726.71 

:oo 

Al  XIII 

'31  4  P 

B  V 

726.73  V 

B  •! 

731  442 

IOO 

Al  III 

726  9152 

300 

I  c  III 

731  443 

70 

Zn  III 

727,002 

0 

Ni  HI 

731  481 

150 

N  II 

727  100 

*> 

Sc  HI 

731.54 

300 

Ca  VII’ 

727.185 

50 

I  c  III 

731.612 

ISO 

8 

As  II 

727.272 

I 

Sc  III 

731  655 

150 

2 

As  II 

727. ’ll 

20 

Ni  HI 

731  696 

400 

Ni  III 

727.313 

15 

He  Hi 

7’l .846 

150 

8 

Zn  III 

111  332 

0 

K  V 

731  858 

600 

Sc  III 

727.51 

100 

He  III 

731.90 

70 

8 

C!  VI 

727  54 

150 

He  III 

732  004 

200 

8 

Ca  III 

727  656 

2r»0 

Cu  HI 

732  026 

100 

s 

K  III 

727  681 

200 

8 

Ni  HI 

732.158 

.300 

Br  II 

727.94 

100 

Ca  Hi 

732.244 

IOO 

Ca  III 

728.004 

50 

Kr  HI 

250 

As  II 

728  042 

25 

S  HI 

732.38 

500 

3 

Zn  III 

728  252 

0 

He  HI 

732.425 

150 

8 

Mg  III 

728  337 

20 

Zn  I! 

732.605 

1 

He  III 

728.52 

70 

Mg  III 

7.32.625 

20 

Zn  II! 

728.646 

0 

Cu  Hi 

732.688 

5 

S  III 

728.69 

300 

4 

Ca  II! 

732.894 

250 

()  V 

728.733 

120 

1  I 

732.960 

1 

Ic  III 

728.810 

400 

K 

S  HI 

732.98 

50 

Sc  VII? 

728.9 

100 

Ca  III 

733  096 

10 

Cu  III 

728.906 

Ic  II! 

733  13 

■'0 

837 
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FINDING  LIST 


Eleneri 

WivcScnglt 

Intensity 

Multiple! 

Element 

Wive  length 

Intensity 

Multiple! 

Kr 

733  17 

50 

Ni  II 

738.548 

1 

Mn  III 

733.298 

20 

Fc  III 

738  742 

70 

S  hi 

733.3a 

50 

Ca  III 

738.845 

100 

As  II 

733.721 

0 

Kr 

738  90 

400 

Ni  III 

733  807 

20 

K  vr 

739.177 

50 

Cl  VI 

733.89 

150 

Fe  III 

739.264 

300 

K  ill 

734.047 

6 

Mg  HI 

739  276 

40 

S  III 

734  05  P 

100 

Sc  III 

739  31 

300 

Mn  III 

734.066 

10 

Fc  III 

739  594 

150 

Ni  III 

734.100 

5 

12 

Se  :.I 

739.64 

500 

Zn  III 

734.185 

0 

A1  III 

739.6707 

Fe  III 

734  296 

250 

Fe  III 

739.724 

250 

V  IV 

734  344 

20 

0  V 

739.84 

40h 

Mn  III 

734  407 

0 

F  III 

739  851 

20 

Mg  III 

734  441 

60 

0  II 

739.949 

100 

Mn  III 

734  519 

0 

As  II 

739  990 

25 

Sc  IV 

734.6 

800 

Ni  III 

740  235 

100 

11 

F  I 

734.642 

1 

Ar  II 

740.2691  st 

450 

3 

F  III 

734.767 

3 

Sc  X 

740.32 

F  I 

734.795 

1 

Ca  III 

740.330 

100 

As  V 

734  8 

400 

Ca  III 

740  553 

400 

Zn  III 

734  828 

1 

Ni  III 

740.620 

30 

Br  VI 

734.91 

600 

Br  II 

740.78 

200 

As  II 

735  09 

25 

O  II 

740.838 

10 

F  1 

735  154 

1 

Al  III 

740  9514 

As  II 

735.17 

5 

A!  Ill 

740.9550 

Cu  III 

735.224 

100 

6 

Co  III 

741.032 

1 

S  HI 

715.25 

400 

3 

O  II 

741 .293 

1 

Fc  III 

735  338 

70 

As  IV 

741.9 

400 

F  I 

735.469 

1 

Mg  III 

741  932 

20 

Cu  II 

735.5203 

20 

9 

Sc  III 

741  94 

700 

Br  IV 

735  66 

1000 

K  IV 

741.950 

500 

Co  III 

735  720 

0 

F  III 

741.955 

35 

Cr  III 

735.89 

200 

Ni  III 

742.391 

3 

11 

Ne  I 

735  8962  si 

1000 

2 

Ca  III 

742.541 

200 

Cu  II 

736  0319 

25 

8 

As  II 

742.556 

1 

Br  VII 

73609 

1000 

Ca  II! 

742  672 

150 

Ca  III 

736.239 

50 

F  III 

742.699 

60 

S  III 

736.25 

200 

11 

Zn  II 

742.720 

3 

Br  III 

736  33 

800 

Kr  II 

742  825 

280 

8 

Fc  II! 

736.47 

20 

Kr  VI 

742.83 

1000 

Mg  III 

736  563 

50 

Zn  III 

742.964 

1 

Ca  III 

736  693 

200 

As  11 

743.037 

25 

As  II 

7.36  759 

1 

As  II 

743.101 

1 

Cl  VI 

736.76 

150 

Kr  11 

743.125 

280 

7 

Ca  III 

736.823 

25 

As  II 

743  161 

1 

F  1 

736  987 

2 

Ni  III 

743.275 

2 

u 

K  IV 

737  144 

500 

K  V? 

743.292 

100 

K  VIII 

737.2 

Cu  III 

743.303 

20 

5 

As  V 

737.2 

250 

Be  II 

743.58 

300 

Sc  III 

737.23 

700 

Br  II 

743.7 

10 

Ni  II 

737  300 

5 

Nc  I 

743  7195  st 

400 

1 

Sc  II 

737  30 

50 

5 

Kr  III 

743  901 

200 

Br  II 

737.37 

150 

Ni  III 

743.955 

100 

Ni  III 

737.419 

50h 

11 

Cu  HI 

743.970 

30 

5 

Ar  II 

737,4537  St 

60 

1 

Kr 

744.28 

150 

Fc  III 

7.37.708 

300 

Ca  III 

744.293 

50 

K 

737  761 

50 

Mg  III 

744  342 

40 

V  IV 

737.854 

400 

Ni  III 

744.400 

5 

Co  111 

738.066 

Ni  II 

744,636 

2 

K 

738  075 

50 

Ni  Ill 

744.784 

100 

,'c  III 

738  18 

300 

F  HI 

744.818 

20 

Ni  II 

738  201 

2 

Ni  II 

744.867 

5 

Ni  III 

738.258 

200 

11 

As  II 

1A4  K69 

2 

S  111 

738.47 

400 

11 

S  IV 

744  92 

500 

3 

838 


-  ,. — iwrriiiTHhiii^ 


744.9247 


FINDING  LIST 


754  795 


Element 

Wivele  fifth 

Intensity 

Mulliplct 

Element 

Wavelength 

Intensity 

Multipkt 

Ar  11 

744.9247  st 

450 

3 

Ni  III 

749.677 

200 

8 

F  V 

744.95 

E  V 

749.74  P 

Ni  III 

745.058 

40 

Si  IV 

749.941 

300 

13 

V  IV 

745  165 

20 

K  IV 

719.993 

Cl  IV 

745  21 

400 

Ni  III 

750.053 

K  IV 

745  26*1 

500 

V  IV 

750.110 

Ar  Ii 

745.3222  s! 

360 

3 

S  IV 

750.23 

3 

Ne  X 

745.4  !’ 

K  V7 

750.230 

150 

Br  III 

745.42 

Kr 

750.25 

30 

Ni  II 

745.640 

1 

K  V? 

750.38! 

50 

Co  III 

745  762 

0 

F  I 

750.418 

1 

Kr  III 

745.765 

150 

F  I 

750.610 

3 

F  I 

745.767 

2 

As  II 

750.64 

25 

N  II 

745  841 

12 

Mg  III 

750.745 

12 

As  II 

745  855 

0 

As  II 

750.77 

75 

Co  III 

745  939 

0 

V  IV 

750  809 

40 

Se  II 

746.0/. 

50 

5 

F  I 

750.885 

1 

Ca  III 

746  060 

50 

As  II 

750.93? 

15 

Ni  II 

746.241 

5 

Ni  III 

750.983 

150 

A 

Fi  III 

746.247 

200 

Kr  III 

750.99 

80 

Ca  III 

746.248 

Mg  III 

751.121 

40 

Ni  III 

746.319 

50h 

Mg  III 

751.207 

40 

K  IV 

746.350 

Ni  III 

751.333 

150 

6 

F  I 

746.400 

1 

Ft  III 

751.427 

150 

Se  IV 

746.4 

Ni  ’ll 

751.573 

150 

9 

Ni  II 

746.525 

0 

Fe  III 

751.648 

150 

F  I 

746  627 

3 

St.  ni 

751.84 

600 

Kr  III 

746.700 

F  1 

751  861 

4 

Kr  ill 

746.83 

100 

V  IV 

751  908 

.0 

Cl  in 

746.86 

1O0 

O  V 

752  019 

4Cb 

N  II 

746.984 

650 

8 

Ni  'll 

752.023 

200 

9 

Ni  III 

747.015 

30 

V  IV 

752.038 

30 

Ni  III 

747.213 

20 

Kr  11 

752.045 

400 

Z.i  II 

747.358 

5 

Kr  II 

752.078 

200 

7 

Ci  III 

747.42 

O  17 

752.150 

5 

Cl  III 

747.55 

'>i  1) 

752.403 

0 

As  IV 

747.6 

450 

Co  111 

752.485 

0 

K 

747.677 

150 

V  IV 

752.568 

20 

Ni  III 

747.697 

3 

Ni  III 

752.6C3 

100 

4 

K  VI? 

747.848 

190 

Ni  II 

752.626 

4 

Ca  III 

747.978 

250 

As  II 

752.680 

50 

Ni  III 

747.989 

9 

Co  III 

752.759 

3 

F  I 

747,999 

2 

O  HI 

752.762 

200 

Co  III 

748.01*1 

1 

Cu  II 

752.80 

0 

F  1 

748.134 

1 

F  I 

752.884 

4 

N  V 

748.195 

39 

Mg  III 

753.247 

12 

Ar  II 

748  1982  si 

210 

3 

Ni  III 

753.252 

30 

N  V 

1  291 

150 

39 

F  i 

753.303 

4 

As  IV 

74*.  3 

Ar  II 

753.3654  si 

15 

2 

F  I 

748.338 

2 

Ni  III 

753.378 

lOh 

Cr  III 

148.35 

80 

Cl  II 

753.66 

10 

N  II 

748.369  F 

S  IV 

753.76 

500 

3 

0  I 

748.4 

-A 

K  VI? 

753.877 

150 

S  IV 

3 

F  I 

754.148 

A 

C  V 

748  43 

35 

As  II 

•’54  176 

0 

F  I 

748.580 

4 

I;  IV 

754.194 

150 

Kr  VI 

748,68  ? 

Ar  IV 

754.21 

160 

F  I 

748.709 

2 

As  n 

7:4.270 

0 

K 

748.783 

50 

F  V 

754.359 

35 

F  I 

748.946 

3 

F.  Ill 

754.478 

150 

()  I 

749.3 

A 

I-  V 

754.490 

60 

Ca  III 

749.479 

150 

Sc 

754.49 

250 

Mg  IX 

749  55 

Cl  II 

754.55 

10 

V  IV 

749,641 

40 

K  IV 

754.673 

400 

C  V 

749.66 

.36 

Co  III 

.'54.795 

2h 

839 


) 


| 

i 


754  8239  FINDING  LIST  768.132 


Y  kmcnt 

Wavelength 

Intensity 

MulUpkt 

likment 

Wavelength 

Intensity 

Multiple' 

At  H 

754  8259  si 

210 

2 

As  3V 

760.8 

500 

At  VI 

7i4  9? 

100 

Co  III 

760.825 

30 

7 

Ar  IV 

7S<  21 

120 

Mg  Il> 

760.981 

7 

O  !1! 

5 

O  V 

761.128 

3 

st  i: 

755 

2  -A 

6  08 

As  II 

761.148 

30 

Co  ill 

755  512 

0 

Kr  II 

761.175 

Ci  Vi 

755.55 

Co  III 

761.202 

1 

t-  1 

755.605 

2 

As  II 

,’61 .239 

Cr  111 

755  69 

10 

Ar  IV 

761.47 

O  1 

755. S 

-A 

Sc 

761.50 

Co  III 

755.972 

I 

Ar  11 

761.5791  si 

2 

CO 

756.004 

} 

O  V 

762.003 

3 

Co  III 

756.335 

5 

Co  HI 

762.038 

1 

Cl  VI 

7*6. 57 

Ar  11 

762.2000  si 

2 

Str  VII? 

756.5 

50 

Co  III 

762.529 

3 

;>  iv 

756  51 

246 

Co  III 

762.694 

Cl  IV 

756  56 

100 

Mg  III 

762.756 

12 

Cr  III 

756  59 

10 

Co  III 

762.775 

6 

N;  HI 

756  687 

100 

5 

As  IV 

762.8 

200 

O  1 

756.7 

-A 

N  VII 

762.88  P 

Mg  III 

756.808 

7 

N:  III 

762.95! 

5 

c  v 

7.56.87 

30 

Co  III 

763.013 

0 

As  1' 

756.92 

50 

C  V 

763.07 

34 

F  V 

757.037 

100 

Co  III 

763  131 

25 

7 

K  V? 

757.112 

200 

Cu  li 

763.29 

F  V 

757.158 

35 

N  III 

763  340 

7(81 

: 

He  III 

757. 167 

150 

Si  XIII 

"t>5.!6  P 

K  VI? 

757  199 

200 

Kr  II 

763.977 

480 

Ni  111 

757.201 

50 

9 

Ni  Hi 

764  014 

Fe  III 

757.279 

150 

As  II 

764  209 

25 

Ni  III 

757.397 

5 

Co  III 

764.229 

Sc 

757.56 

300 

Ni  III 

764.354 

6 

CI  VI 

757  68 

N  HI 

764.357 

750 

2 

Ni  III 

757.795 

300 

4 

Co  HI 

764.363 

2 

Ni  III 

758.039 

150 

Co  III 

764.418 

2 

As  II 

758.047 

50 

Cu  III 

764.699 

100 

Co  III 

758.212 

20 

7 

Co  'll 

764.866 

6 

Na  IV 

758.32 

l^d 

Co  I" 

764  959 

7 

C a  VI? 

758.465 

50 

Co  HI 

765.104 

3t! 

3  III 

758.476 

100 

N  IV 

765.1 4X 

1 

K  V? 

758.559 

50 

P  IV 

765.28 

10 

B  111 

758.668 

200 

K  HI? 

765.314 

0  V 

758.678 

840 

3 

Co  HI 

765.561 

3 

Ni  III 

758.733 

250 

4 

K  III 

765  644 

» 

Ni  III 

758.773 

250 

4 

MS  III 

765.655 

Sfi  IV 

759.0 

800 

N.  Ill 

"’53.726 

50 

Ni  III 

759.098 

100 

(, 

Ni  III 

766.000 

5 

6 

As  II 

759  186 

50 

Kr  !I 

766  ->05 

5 

As  II 

759.366 

150 

As  II 

766.41 

0 

0  V 

759.44! 

800 

3 

Ca  VI? 

766.522 

50 

Se  III 

759.54 

200 

Co  III 

766.667 

6 

Co  III 

759.592 

3 

Ni  IIS 

766.693 

Co  111 

759.644 

3 

As  II 

766.97 

1 

Sc  VII 

75°. 8 

200 

Zn  11 

5 

Br  III 

759.87 

30<3 

Ar  VI 

767  06 

Co  III 

759.970 

0 

Cr  III 

767.30 

10 

Ni  111 

760  024 

15 

6 

Ni  HI 

5 

C  \ 

760.  8 

37 

Cr  IH 

767.61 

Co  III 

760,21. 

1 

Co  ill 

20 

6 

0  V 

760.  ? ’8 

■/'/> 

Ar  VI 

767.71 

/‘r  IV 

760.44 

i  20 

Co  III 

767.770 

15 

0  V 

760.445 

880 

3 

Cr  III 

767.83 

20 

Ni  II! 

760.452 

10 

Ni  11 

767.898 

1 

N.  Ill 

760.684 

5 

6 

As  II 

768.091 

As  II 

760.766 

125 

Kr  III 

768.13? 

50 

840 


779.365 


768  21 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multipkt 

Element 

Wavelength 

Intensity 

Multiple! 

Cr  111 

768.21 

20 

Ca  V? 

774.354 

150 

(  o  III 

168  458 

20 

6 

Se  I! 

774.43 

200 

C u  !I 

768  48 

0 

O  V 

774.518 

720 

8 

Cr  III 

768  51 

30 

K  Vlll 

774.738 

i  50 

Sc 

768.62 

150 

Cl  li 

774.76 

10 

As  II 

768.697 

25 

Al  VIII 

774.8 

Sc  111 

769  019 

10 

Se  II 

775  09 

50 

Co  III 

769.128 

10 

6 

As  II 

775.198 

50 

\t  III 

769  15 

5 

Sc  111 

775.31 

50 

Cr  III 

769.20 

40 

Be  H 

775.362 

400 

<)  1 

769.3528 

-A 

Ni  ill 

775.364 

5 

K  V" 

769.402 

Co  III 

775.446 

2 

O  I 

769  4083 

A 

Ca  IV" 

775  526 

150 

Co  111 

769  459 

3 

As  11 

775.759 

0 

Sc  III 

769.524 

10 

N  II 

773.965 

iooo 

7 

As  II 

769.60 

10 

Co  III 

775.992 

10 

Ca 

Ni  II 

776.000 

3 

Br  II! 

769  63 

Ni  II 

776  078 

5 

Cr  111 

769  66 

30 

l-c  III 

776.097 

150 

Sc  III 

769  74 

!00 

I’  IV 

776.37 

120 

Sc 

769.80 

400 

Cu  II 

776.48 

0 

K  VP 

770.022 

Se  IV 

776  5 

800 

Co  in 

770.192 

1 

Co  III 

776.688 

20 

5 

Ni  III 

770  216 

Co  III 

776.794 

5 

()  I 

770. 2aK) 

A 

Kr 

776.81 

150 

K  V 

770.287 

150 

Ti  IV 

776  82 

200 

1 

O  I 

770.2907 

A 

Ni  III 

776  884 

5 

Ca  III 

770  321 

Cl  IV 

776  91 

10 

O  1 

770.3464 

-A 

As  11 

776.91 

75 

C  IV 

770.379 

25d 

11  17 

I  I 

776  926 

4 

Ne  VIII 

770.409 

1000 

K  VI? 

776.957 

200 

0  I 

770.6986 

-A 

1-  I 

777.010 

5 

Co  Ill 

770.723 

2 

As  11 

777.06 

15 

As  II 

770.76 

25 

Cu  III 

777.125 

200 

3 

B  II 

770.8 

-A 

Ni  111 

777.181 

100 

Se  III 

770.89 

Sc  111 

777.31 

800 

Ca  VI? 

770.928 

50 

Cr  III 

777.38 

30 

Co  III 

770  967 

0 

Ca  VI" 

777.508 

50 

Mn  III 

7  70.997 

0 

I  I 

777.531 

4 

Cl  II 

771.00 

10 

C!  II 

777.55 

300 

Kr  II 

771.027 

5 

B  V 

777.57  V 

K  VI? 

771.103 

250 

As  11 

777.57 

150 

K  V? 

771.376 

150 

As  11 

777.71 

15 

K  V 

771.456 

150 

N  V 

777.712 

35 

30 

N  III 

771.544 

500 

8 

Cu  11 

777.7435 

0 

As  II 

771  561 

2.5 

Na  VII 

777.83 

Ni  II 

771.626 

1 

Cr  III 

777.86 

■  0 

Co  III 

771.638 

10 

Cr  III 

777.97 

10 

Co  III 

771.868 

30 

5 

F  1 

778  059 

6 

N  III 

771  901 

550 

8 

Zn  II 

778.112 

5 

Ni  III 

772.040 

Cr  HI 

778.12 

10 

Kr  II 

772.112 

240 

7 

N  V 

778.172 

40 

30 

N  III 

772.385 

8 

Sc  VII 

778.2 

400 

Ar  IV 

772.49 

10 

Cr  III 

778.29 

10 

Ca  III 

772.498 

Cr  III 

778.40 

10 

Ca 

772.641 

100 

V  IV 

778.433 

0 

N  III 

772.891 

450 

13 

K  HI 

778.528 

350 

1 

N  III 

772.975 

13 

Cu  111 

778.603 

50 

4 

Co  III 

773  125 

1 

Ca  VI? 

778.718 

50 

Ni  III 

773.464 

100 

Ni  III 

778  806 

500 

Kr  II 

773.688 

480 

8 

Ti  IV 

779.14 

400 

i 

Cl  VI 

773.89 

Zn  Ii 

779.163 

10 

Ca  V  ? 

774  088 

250 

F  1 

779.192 

2 

Ur  II! 

774  IS 

300 

Cu  II 

779.2949 

8 

K 

774.192 

50 

!••  I 

779.365 

6 

H  He  I  i 

Be  B  C  N  0  F  Nc 

Ha  Mg  Al  Si 

P  S  Cl  Ar  K 

Ca  Sc  Ti  V 

Cr  Mn  I;c  Co  Ni  Cu  Zu  Ga  Ge 

As  Se  Br  Kr 

841 


779.43 


FINDING  LIST 


790.688 


Wavelength  ki’enuty  '  <  ulliplct  Ij  KlcmeDt 


Wavelength 


latently  Multiple! 


9. 

9. 

9. 


779.608 

779.683 


779.902 

779.910 

779.912 

779.972 

779.997 


782.035 


8209 


^83.179 
783  419 
783.542 


787.406 

787.562 


788.057 
788  073 
788.298 
788.462 

788.577 
788  693 


i  As  i; 

789.288 

Co  IS! 

789.447 

Cr  III 

789.59 

Na  VIII 

789.6 

Co  111 

789.662 

Cr  III 

789  81 

Cu  III 

789.840 

As  II 

789.841 

Ni  III 

790.000 

F  I 

790.006 

C  IV 

790.109 

Co  III 

790.197 

0  IV 

790.199 

Co  III 

790.268 

Ni  III 

790.450 

842 


FINDING  LIST 


803.490 


790.80 


Element  Wavelength  intensity 


Se  III 
Ca  HI 
Se  HI 
Cu  HI 
Co  III 

O  I 
F  I 
O  I 
Cl  II 
O  I 

O  I 
F  I 
Fe  III 
Se  III 
Co  III 


As  II 
Co  III 


0 

I 

o 

I 

Cu  III 

F 

I 

Cl 

II 

Kr  VII 

Cl 

II 

Co  III 

Ki 

II 

Sc 

Fe 

III 

Kr 

Fe 

III 

F 

I 

Zn 

III 

Cc 

III 

C 

II 

C 

II 

Cu 

III 

Cl 

II 

Co 

III 

Ni 

II 

Fe 

III 

F  : 

! 

As 

II 

Cr 

III 

As 

II 

O 

II 

Kr 

II 

S  III 

Se 

IV 

F  I 

Fe 

III 

Ni 

II 

Ni 

II 

Ni 

III 

Fe 

III 

Co 

III 

Co 

III 

Cu 

;i 

Cu 

iii 

Mn 

IV 

Se 

ii 

Cl  i 

ii 

Sc 

IV? 

Mn 

IV 

S  IV 

Cr 

III 

790  80 
791.051 
791.29 
791.371 
791.440 

791.5136 

791.875 

791.9732 

792.19 
792.2330 

792.5063 

792.536 

792.559 

792.58 

792.661 

792.720 
792.833 
792.9381 
792. 7671 
793.065 

793.237 
793.34 
793  44 
793.47 
793.600 

793.617 

793.93 
794.01 
794. 1 1 

794.19 

794.417 

794.474 

794.493 

794.964 

795.134 

795.258 
795.36 
79 j. 47 5 
795.506 
795.550 

795.774 

795.94 
796.03 
7%.  528 
796.66! 

796.668 

796.69 
7%.  8 
796.982 
797.055 

797.074 

797.088 

/97.092 

797.16 

797.166 

797.312 

797.4552 

797.566 

797.657 

797.69 

797.81 

798.1 

798.121 

798.28 

798.31 


700 

25 

50 

300 

3 

80  -A 
12 

200  -A 
200 
60  -A 

40  -A 
10 
200 
500 
5 

60 

5 

60  -A 
80  -A 
100 

1 

300 

600 

300 

2 

280 

250 

70 

150 

150 

10 

0 

1 

10  -A 
100  A 

2 

200 

5 

10 

150 

2 

1 

10 

0 

500 

240 

400 

400 

3 

150 

200 

150 

30 

150 

2 

2 

10 

100 

40 

300 

10 

600 

40 

10 


Multiple! 

Element 

Wavelejfth 

Intensity 

Multiplct 

Se  vn? 

798.5 

20 

Nt  II 

798.518 

30 

Ni  111 

798.572 

2 

4 

Br  III 

798.76 

400 

Se  'I 

798. "9 

20 

S  II 

798  92 

50 

Co  III 

799.034 

0 

Kr  II 

799.087 

360 

5 

S  II 

799.14 

50 

Ni  II 

799.145 

2 

Mg  IV 

799.166 

10 

Co  III 

799.237 

2 

Co  III 

799  361 

0 

Ca  III 

799.529 

50 

C  II 

799.660 

500  -A 

12.06 

As  11 

799.74 

25 

Se  HI 

799.76 

400 

Co  HI 

799  919 

.Oh 

C  K 

799.928  P 

25  A 

12.06 

2 

C  II 

7995*44 

350  -A 

12.06 

Sc 

799.97 

250 

5 

S  II 

800  04 

50 

Si  III 

800.066 

100 

13 

5 

Se  IV 

800.1 

500 

Ca  III 

800.30! 

250 

Ni  III 

800.332 

100 

Zn  III 

800.422 

3 

Co  III 

800.445 

2 

S  IV 

800  47 

400 

6 

Se  II 

800.54 

100 

Ca  III 

800.550 

200 

Ar  IV 

800.57 

200 

2 

Cl  VII 

800.70 

150 

13.05 

C  VIII 

800.8  P 

13  05 

Be  IV 

800.88  P 

1 

Ca  III 

800.886 

10 

5 

Cr  III 

801.04 

30 

Ar  IV 

801.09 

400 

2 

Ni  III 

801.145 

20 

Cu  HI 

801.154 

200 

4 

Mn  IV 

801.194 

0 

Fe  III 

801.32 

70 

P  II 

801.35 

1 

Mn  IV 

801.355 

30 

11 

Ar  IV 

801.41 

400 

2 

Cc  III 

801 .493 

30 

•>« 

0 

Se  II 

801.59 

300 

n;  iii 

801.591 

iOG 

Ar  IV 

801.9! 

2C0 

2 

K  V? 

802  122 

100 

O  IV 

802.200 

200 

P  II 

802  20 

1 

O  IV 

802.255 

150 

Ni  II 

802.292 

100 

Co  III 

802.434 

lh 

As  II 

802.83 

1 70 

Cu  HI 

802.841 

150 

1 

1 

Co  III 

802.943 

3 

Se  III 

80.3.01 

600 

Ni  II 

803.064 

15 

I 

Mg  IV 

80.3.07 

2 

Si  11 

803.234 

3(i 

6.07 

Ca  III 

803.396 

200 

6 

Mn  III 

803.447 

0 

Ni  III 

803.490 

20 

I 


803.553 


FINDING  LIST 


814  71 


Mement  Wavelength  ictcnsity 


Ca  III  803.553  10 

Ni  ill  803  612  3 

Sc  IV  803.8  800 

K  V?  807  §26  100 

Co  III  8C.942  5 

S  IV  803.99  400 

Mn  IV  801.052  10 

Zn  HI  804.077  5 

St  \  804.3  500 

Co  III  804.495  it 

Ar  804.59  60 

Ni  III  805.007  200 

Si  II  805.101  I  Oh 

Ni  II  805  168  150 

Ni  III  805  263  20 

Co  III  805  345  20 

Zn  III  805  351  0 

Co  II?  805  379  3 

Kr  II  805.507  240 

As  II  805.576  1 10 

Mn  III?  805.578  2 

Kr  IV  805.76  140 

As  II  806.016  0 

Zn  III  806.108  5 

Ni  II  806.188  30 

C  !I  806.384  500 

C  H  806.533  200 

Cf  II  806.5472  3 

C  II  806.568  500 

C  II  806  676  250 

C  II  806  686  150 

C  II  806.830  300 

C  II  806  860  300 

Ar  1  806.88  80 

Co  III  806  962  3h 

F  I  806.970  150 

Se  III  807.04  500 

Ni  III  807.055  100 

Co  III  807  156  1 

Ni  III  807  21.7  30 

Ar  1  807.22  80 

Ni  II  807  39!  0 

Fe  III  807 .547  600 

As  I!  807.58  60 

Kr  III  807  583  100 

As  II  807.68  5 

Ar  I  807.70  80 

Fe  III  807.855  550 

Co  III  807  910  15 

Co  III  808  033  3 

Fe  III  808.079  300 

P  II  808,25  50 

Cu  III  808.583  20 

Zn  III  808  606  3 

Co  III  808.612  5 

B  II  808.7 

Sc  V  808.7  700 

Ni  III  808.711  10 

Fe  III  808.840  550 

Ni  II  808.933  5 

Co  III  809.221  is 

Br  III  809  52  700 

F  I  809.607  125 

Co  III  809  609  10 

Ca  III  809.642  IOC 


MuiUpiet  [1  Element 

Wavelength 

intensity 

MuStiplet 

he  111 

809.675 

200 

C  II 

809.677 

400  -A 

12  05 

s  iv 

809.69 

400 

7 

C  II 

809.693  P 

30  -A 

12  05 

Co  III 

809  706 

15 

3 

6 

As  II 

809.720 

I 

C  I! 

809.747  P 

30  -A 

12  05 

C  II 

809  764 

300  A 

12.05 

Ni  II 

809.772 

0 

Co  III 

809.844 

2 

Ar  I 

809.93 

80 

Ca  III 

809.930 

250 

6.07 

Mg  IV 

809  99 

5 

P  II 

81000 

30 

Cu  III 

810.124 

0 

3 

Kr 

810.20 

600 

K  V? 

810.215 

50 

P  II 

810.24 

100 

7 

Ni  II 

810  292 

20 

Ca  III 

810  434 

150 

Co  III 

810.502 

15 

12 

Cu  II 

810  535 

I 

O  I 

810  6650 

-A 

Ca  III 

810.687 

200 

Co  III 

810  716 

10 

8 

K  V? 

810.893 

50 

8 

he  III 

810.940 

450 

7 

8 

Cu  1! 

810.9984 

15 

5 

O  I 

811  0512 

A 

£■ 

P  II 

811.10 

20 

8 

he  III 

811  246 

250 

8 

Mg  IV 

811  26 

20 

8 

Fe  III 

811.284 

550 

7 

Cu  II 

811.29 

1 

O  ! 

81 1 .4968 

-A 

2 

Ni  III 

811.568 

500 

O  I 

811  7064 

-A 

P  11 

811  85 

30 

Co  III 

8 1 1.95 1 

10 

O  I 

812.0936 

-A 

()  I 

812  1594 

-A 

19 

N;  II 

812.388 

100 

K 

812  493 

50 

Mn  IV 

812  499 

40 

Co  III 

812  869 

10 

13 

Fe  III 

812.931 

300 

19 

Cl  VII 

813.00 

100 

P  II 

•SJ  3.10 

40 

3 

he  III 

813.288 

250 

Fe  III 

813  382 

650 

6 

7 

Br  V 

813.40 

600 

Ni  III 

813.426 

10 

1 

Zn  III 

813.485 

3 

.3 

P  Ii 

813.768 

3 

he  III 

813.862 

300 

Cu  II 

813  88.34 

20 

6 

Se  II! 

814.04 

OH) 

19 

Ni  II 

814.050 

5 

Co  III 

814  066 

i 

Zn  II 

814.12.0 

i 

I'e  III 

814.148 

70 

he  III 

814.242 

400 

7 

2 

Fe  III 

814.565 

300 

Co  in 

814  649 

2h 

Cr  III 

814.71 

10 

844 


825.03 


814  8  FINDING  LIST 


tlcment 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Multiple  l 

Sc  V 

814.8 

600 

i 

Cu  IV 

818.988 

12 

Ai  !I 

814  83 

10 

Se  VII 

819.0 

100 

Sc  II 

814.86 

20 

Fe  III 

819.066 

250 

Mg  IV 

814.88 

8 

Ni  II 

819.090 

5 

Cr  III 

814.90 

10 

Ni  in 

8i9.?37 

10 

Si  IV 

815.049 

500 

4 

Si  II 

819.49 

Oh -A 

8.08 

he  III 

815.363 

200 

Ni  111 

819.665 

5 

Cr  III 

815.40 

10 

F'e  Ill 

819.742 

•>o 

Br  !I 

815.48 

250 

Fe  111 

8!9  898 

200 

(c  III 

815.52 

70 

Co  III 

820  066 

3 

Co  III 

815.555 

25 

,2 

Ar  1 

820.13 

10 

Ni  II 

815.570 

5 

Ca  III 

820.131 

150 

Fe  III 

815.612 

200 

Fe  III 

820  271 

200 

F  IV 

815.629 

10 

Fe  111 

820.409 

200 

Ni  III 

815.718 

5b 

Cl!  IV 

820.437 

13 

S  IV 

815  97 

500 

2 

Si  11 

820.516 

20h 

6  06 

Cr  ill 

815.99 

10 

Si  11 

820.63 

3F.-A 

8.08 

Ni  II 

816.924 

8 

As  11 

820.651 

10 

Ni  II 

816.150 

30 

Zn  Ill 

820.661 

0 

Ni  II 

816.156 

150 

Sc  11 

820.68 

300 

Fe  III 

816.163 

400 

6 

Cl  VII 

820.7 

Ar  I 

816,23 

160 

Sc  V 

820.7 

700 

Fe  III 

816.273 

400 

6 

Zn  III 

820.735 

0 

Co  III 

816  313 

0 

Ni  III 

820.851 

50 

Ar  I 

816.47 

160 

V  V 

820  866 

15 

Cr  III 

816.57 

10 

As  II 

820  868 

20 

As  II 

816  607 

80 

Cr  111 

820.88 

10 

Co  III 

816.617 

10 

F'e  111 

820  915 

200 

Zn  III 

816.670 

1 

Si  11 

820.9210  si 

3h 

6.05 

As  II 

816  755 

100 

Ar 

820.98 

50 

Ca  VI? 

816  805 

100 

Zn  III 

821  070 

2 

Nr  IV 

816.82 

360 

Kr  II 

821,154 

360 

4 

t'o  III 

816.864 

1 

Mg  Hi 

821.369 

4 

Cr  IV 

816.92 

10 

Ni  III 

821  373 

15 

Sc  II 

816.99 

300 

Si  11 

821.450 

2h  -A 

8.07 

Fe  III 

817  038 

450 

6 

Ca  III 

821.572 

300 

Ca  III 

817.056 

250 

Ni  II 

821.612 

1 

Fc  III 

817.166 

200 

n;  u 

821.634 

20 

Ca  III 

817.223 

50 

F  IV 

821.694 

I 

Cr  III 

817.25 

10 

Fe  III 

821.723 

200 

Fc  III 

817.348 

200 

Cr  III 

82i.74 

20 

Ca  III 

817.48C 

100 

Si  PI 

822.004  P 

29 

Se  V! T 

817.5 

200 

Ar  V 

822.161 

200 

1 

Ni  III 

817.544 

5 

Fe  III 

822.314 

200 

Se  III 

817.60 

400 

Ca  III 

822.4.32 

150 

Br  II! 

817.79 

500 

Zn  III 

822A98 

0 

Ni  III 

817.833 

20 

Cu  11 

822.500 

1 

Cr  III 

817  87 

10 

Kr 

822  53 

100 

Ni  II 

817,884 

1 

Br  II 

822.67 

50 

Co  III 

817.937 

1 

Si  II 

822.8613  st 

5h 

6.05 

C  III 

817.950  P 

11.14 

Ge  II 

822. 968 

0 

Si  IV 

818.129 

550 

4 

K  V? 

823.047 

150 

Kr  II 

818  149 

480 

6 

V  IV 

823.18 

800 

3 

C  III 

818.181  l> 

11.14 

F'e  III 

823.25  i 

400 

5 

Ca  III 

813.321 

200 

N  IV 

823.273 

100 

3.01 

Fe  III 

818,383 

100 

Ni  II 

823.277 

3 

Ni  III 

818.389 

1 

K  V? 

823  358 

150 

Mn  IV 

818.468 

0 

Si  III 

823.408 

180 

12 

As  II 

818  571 

100 

Cu  IV 

823.416 

11 

Si  II 

818.590 

2h 

6.06 

As  II 

823.417 

30 

Fc  III 

818  598 

250 

6 

Cu  II 

823.768 

2 

43 

Co  10 

818.600 

20 

11 

Mg  ill 

823.788 

7 

Se  VP? 

818.6 

200 

Cu  II 

823.8378 

2 

Zn  III 

818.682 

0 

Sc  III 

823.9! 

600 

Fc  III 

818.98i 

70 

Cr  III 

823.93 

10 

845 


823.998 


FINDING  LIST 


836.627 


Element 

Wavelength 

Intensity 

Muhiplel 

Eletfieoi. 

Wavelength 

Inlenuty 

Multiple! 

As  I! 

823. 998 

80 

K  V? 

830.785 

50 

As  II 

824.055 

50 

Zn  III 

830.90! 

0 

Nt  III 

824.292 

20 

O  IV 

831.070 

15 

Cu  II 

824.635 

2 

Ca  III 

831  077 

200 

P  11 

824.66 

30 

Ni  III 

83  i. 229 

100 

Zn  III 

824.7)  i 

0 

Zn  III 

831.380 

0 

P  IV 

824.73 

800 

3 

Cl  IV 

831.43 

400 

As  11 

824.763 

80 

Fe  III 

831.464 

300 

5 

Fe  HI 

824.800 

200 

5 

Nt  II 

831.475 

2 

Ni  II 

824  856 

2 

Nt  III 

831  487 

5 

S  III 

824  88 

400 

14 

F  il 

832.035 

10 

N'i  III 

825  300 

lOh 

Co  III 

832.050 

5 

Zn 

825.330 

10 

Ni  III 

832.284 

5 

Ar  l 

825  346 

40 

Fe  III 

832.328 

300 

18 

As  II 

825.349 

30 

Zn  III 

832.426 

0 

Co  HI 

825.403 

15 

11 

Se  II 

832.74 

900 

13 

K  V? 

825.559 

50 

0  II 

832  762 

700 

1 

C*  HI 

825.880 

200 

Zn  III 

832.868 

0 

Zn  III 

825.955 

2 

0  III 

832.927 

700 

1 

As  II 

826.100 

60 

Se  III? 

833.14 

500 

Ca  III 

826.108 

200 

Ca  III 

833.141 

150 

Ni  III 

826  138 

500 

0  II 

833.332 

750 

1 

Ar  I 

826.364 

80 

Fe  III 

833.532 

150 

K  V"> 

826.395 

50 

Zn  I' 

833.600 

lb 

N  VII 

826.4  P 

Zp  III 

833.600 

lb 

St  II 

82642 

16 -A 

8.06 

O  III 

833  742. 

800 

1 

Kr  II 

826  434 

400 

3 

Ni  III 

834.058 

20 

Nt  HI 

826.501 

200 

Ni  II 

834.059 

100 

F  VII 

826.54 

Fe  IIS 

834.067 

250 

5 

As  II 

826.733 

80 

Zn  II 

834  11 

6 

Zn  III 

826.909 

0 

Ar  I 

834.392 

240 

Cu  II 

826.9961 

.30 

5 

O  II 

834.462 

750 

1 

Ar  V 

827  052 

250 

1 

Cl  IV 

834.66 

300 

Ar  V 

827.35 

150 

I 

Cl  II 

834.67 

1000 

4 

Cl  II 

827.75 

100 

CI  IV 

834.84 

500 

Fc  III 

827.777 

400 

5 

Ar  V 

834.88 

200 

1 

P  IV 

827.93 

1000 

3 

F.  Ill 

834.944 

400 

43 

Ni  III 

828.109 

100 

Cu  IV 

834.957 

40 

Nt  II 

828.152 

10 

Ci  IV 

834  97 

500 

Ca  IX 

828.451 

100 

Ar  I 

835.00 

240 

Se  III? 

828.47 

600 

Ge  II 

835.083 

2 

Sc  :i 

828.48 

800 

13 

O  III 

835.096 

700 

1 

Ni  in 

828.491 

T 

O  ill 

835.292 

800 

1 

A?  i! 

828.5S4 

As  II 

835.34° 

150 

Co  III 

828.608 

1 

Fe  III 

835.627 

150 

Ge  11 

828.67 

I 

Mn  IV 

835.657 

0 

Nt  II 

828.786 

1 

Sc 

835.70 

300 

Ca  III 

828.920 

150 

Ni  II 

835.739 

0 

Co  III 

829.072 

10 

Ar  V 

835.79 

50 

1 

Cu  III 

829.343 

5 

Ca  III 

835.861 

50 

As  II 

829,360 

50 

Fe  III 

835.917 

150 

Fe  IH 

829.375 

250 

5 

Mn  ’ll 

835.971 

40 

Ca  i:.i 

829.445 

50 

Ni  II 

835.983 

75 

V  V 

829,483 

20 

Ca  III 

836.024 

100 

Ga  II 

829.60 

100 

3 

Cl!  II 

836.0278 

0 

Mn  III 

829  635 

2 

Se  IIP 

836.06 

500 

Zn  III 

829.866 

0 

Ar  V 

836  13 

100 

1 

Ge  II 

829.91 

3 

N  II 

836.187  P 

Se  V 

830.3 

600 

N  11 

836.279  P 

Kr  I! 

830.375 

480 

4 

N  II 

836.289  P 

Fe  III 

870.500 

70 

S  III 

836.31 

400 

13 

0  IV 

830.506 

10 

S  IV 

836.34 

400 

Ni  III 

830  666 

10 

Fe  III 

836.521 

450 

18 

Ni  II 

830,677 

2 

N  r 

836.616  P 

Ca  III 

830.777 

50 

N  II 

836.627  P 

836.628 


FINDING  LIST 


845.90 


845.925 

FINDING  LIST 

855.62 

h  lenient 

Wavelength 

Intensity 

Multi  plcl 

Fitment 

Wavelength 

Intensity 

Multiple! 

he  ill 

845.925 

450 

16 

Kr  II 

850.319 

2 

P  IV 

84'. 99 

P  IV 

850.39 

120 

he  III 

846.035 

Co  III 

850.424 

3 

he  III 

846  089 

1 50 

V  III 

850  49 

0 

P  III 

846  12 

5 

Ge  11 

850.495 

I5h 

P  IV 

846. 12 

80b 

Ar  IV 

850.50 

1 

Mn  III 

846.475 

0 

b  III 

850.707 

3 

P  III 

846.49 

10b 

5 

0  1 

850.74  P 

-A 

P  IV 

846.49 

40'j 

Cu  II 

850.7480 

2 

he  III 

846. 514 

too 

4 

Br  V 

850.79 

Ca 

846.611 

150 

Ca 

850.966 

150 

Mn  III 

8^6.667 

0 

P  IV 

851  09 

10 

Cu  IV 

846.723 

12 

he  Ill 

851.150 

31 

Sc 

846.90 

600 

Cu  II 

851  3027 

25 

47 

P  IV 

847.00 

200 

t-e  III 

851.332 

450 

16 

Hr  II 

847.35 

50 

V  III 

851.36 

0 

A!  XII 

847.4  P 

Ni  III 

851.521 

15 

he  II. 

847.425 

550 

Zn  ill 

851  539 

0 

Ni  III 

847.433 

300 

3 

Ni  VI? 

851  66 

Zn  III 

847.525 

0 

b  III 

851  700 

6 

he  III 

847.578 

450 

4 

Cl  11 

851  70 

P  III 

847.66 

Koin 

5 

As  IV 

851  7 

500 

P  IV 

847.66 

Cu  II 

851.7714 

2 

47 

Mn  III 

847.691 

Ni  III 

851.788 

15 

he  III 

847.700 

32 

Fe  III 

851.84? 

31 

Ca  III 

847.757 

50 

he  HI 

851.992 

31 

Ge  IV 

847.80 

Kr  VII 

852.00 

100 

As  II 

847.809 

25 

Se  III 

852.10 

Zn  III 

847.879 

0 

S  V 

852.18 

2 

he  III 

847.924 

400 

4 

Zn  HI 

852.306 

0 

h  III 

847.962 

10 

he  III 

852.644 

i  50 

16 

le  III 

847.984 

300 

P  III 

852.68 

P  III 

848.02 

200d 

5 

Mn  III 

852.691 

Si  II 

848  0700  st 

5 

6.03 

Zn  III 

852.707 

0 

he  III 

848.07 

70 

32 

S  IV 

852.76 

Co  III 

848.088 

30 

18 

Ni  III 

852.867 

P  III 

848.44 

100 

5 

Cu  II 

852.9061 

3 

48 

Cu  IV 

848.546 

12 

he  III 

853  045 

70 

16 

he  III 

848,601 

250 

4 

S  iV 

855.10 

P  III 

848.64 

300d 

Zn  MI 

853.220 

0 

As  Ii 

848.692 

80 

P  H 

853.35 

10 

Ic.  III 

848  729 

250 

Ni  III 

85.3.398 

5 

Cu  fl 

848.8075 

15 

48 

» c  III 

853.456 

70 

31 

h  III 

848.915 

.3 

Cu  II 

853.5644 

1 

he  III 

848.977 

200 

4 

he  HI 

854.073 

300 

3 

7,n  III 

849.117 

0 

Fe  HI 

854. 2C5 

70 

2 

V  III 

849,15 

15 

P  III 

854.22 

Mn  III 

849,175 

0 

he  III 

854.367 

400 

16 

Co  III 

849.210 

0 

Se  VII? 

854.4 

S  V 

849  24 

600 

2 

Mg  IV 

854.409 

20 

As  II 

849.294 

60 

K  V? 

854.416 

100 

V  III 

849.32 

0 

Se  II 

854.46 

50 

Cu  II 

849.3594 

3 

47 

hi  ill 

854.532 

150 

Zn  III 

849.386 

0 

As  II 

854.727 

150 

Ni  II 

849  398 

5 

Kr  III 

854.74 

Co  III 

849.485 

5 

K  V? 

854.771 

50 

Br  II 

849.52 

109 

S  V 

854.80 

A 

L 

he  III 

849  524 

300 

32 

P  III 

854.86 

he  III 

849.569 

250 

Ca  VI? 

854 .923 

150 

Se  II 

849.60 

400 

A!  Ill 

855.0340 

P  IV 

849.76 

160 

Ni  11 

855.282 

5 

Ni  III 

849,810 

5 

he  III 

855.336 

70 

As  III 

849.9 

450 

I  III 

855.441 

200 

Co  Ii! 

850.067 

3 

Cu  II 

855.4762 

5 

48 

Si  II 

85ti  1409  si 

iO 

6.03 

P  Ill 

855.62 

500 

4 

848 


855  660 


FINDING  LIST 


864  1546 


F lenient 

Wavelength 

Intensity 

Multiple! 

]  Piemens 

Wavelength 

Intensity 

Multiples 

(  a  111 

660 

100 

i 

V  111 

860.06 

0 

1  u  II 

85  7002 

10 

48 

Zn  m 

860.062 

0 

Ni  III 

855  716 

2 

N  I 

860  15 

4 

Br  V 

855.79 

100 

N  11 

860  205  P 

Se  II 

855  81 

100 

Ni  III 

860.238 

1 50 

K  IV? 

855  815 

100 

Zn  m 

860  286 

0 

he  III 

855.879 

150 

he  Hi 

860  315 

700 

2 

Ni  11! 

855  92? 

iOOd 

P  IV 

860  45 

80 

he  III 

855.935 

150 

S  V 

860  46 

500 

7 

Ca  111 

855.978 

25 

V  HI 

860.55 

0 

he  III 

856.079 

150 

Si  IV 

860  581 

20 

12 

Ke  111 

856  244 

70 

Si  IV 

860  560  P 

12 

15r  !l 

856  29 

350 

he  HI 

860.565 

150 

Ke  111 

856  725 

700 

Se  vir 

860  6 

700 

Ke  III 

856  480 

70 

Ni  III 

860  W2 

300 

Ge  II 

856  4880  st 

10b 

Cu  I! 

860  7217 

1 

41 

Ni  111 

856  506 

50 

2 

Zn  III 

860  808 

0 

C'a 

856  675 

200 

Ca  VP 

860.827 

100 

Ni  111 

856.684 

50 

1  N  1 

860  85 

4 

A1  111 

856.7457 

500 

! 

|  Ke  HI 

860  889 

150 

Ca 

856  791 

200 

I  Ni  111 

860  905 

10 

P  III 

856  96 

200 

1  Ca 

860  987 

50 

As  11 

857.072 

15 

1  Ke  111 

861  087 

150 

Ni  Ill 

857  087 

200 

i 

l  Si  IV 

861  118 

c 

12 

Mg  !V 

857.292 

1 50 

j 

i 

N  1 

861.15 

l 

Ke  III 

857  792 

300 

2 

he  III 

86!  284 

250 

11 

Ni  11! 

857.550 

soil 

As  11 

861.467 

s 

Ke  III 

857  690 

300 

P  IV 

861 .55 

40 

N  1 

857.77 

2 

P  II 

861  6! 

to 

S  V 

857.87 

500 

2 

<)  i 

861  63  P 

A 

C  II 

858.0918  ST 

500 

4 

Zn  III 

861  667 

0 

p  III 

858.14 

100 

Gc  II 

861  68 

lOf 

Zn  III 

858.152 

0 

he  111 

861.761 

550 

2 

Ni  III 

858  198 

20 

V  111 

861  81 

40'n 

As  II 

858.280 

125 

he  HI 

861.832 

650 

2 

N  1! 

858.776  P 

100 

Cu  II 

861.9936 

40 

42 

Mg  XII 

858.4  !> 

V  111 

862 .02 

15 

Cu  II 

858  4869 

2.5 

47 

he  111 

862.028 

.300 

-> 

C  II 

858.5590  S'l 

900 

4 

Cu  IV 

862  12 

14 

he  IK 

658.565 

250 

3 

N  1 

862.14 

5 

Cu  II 

858.5667 

25 

Ic  111 

862.191 

150 

Ke  III 

858  602 

460 

2 

Ge  II 

862  2339  st 

50h 

9 

Co  1,1 

858.667 

1 

I 

he  HI 

862.326 

1 50 

N  1 

858  80 

2 

he  HI 

862.408 

200 

Ni  III 

858  861 

20  h 

Kr  111 

862.582 

600 

Co  Ill 

858  975 

15 

17 

he  ill 

862.735 

300 

2 

Kr  II 

859  077 

400 

4 

Cu  II 

862.8226 

2 

Ke  III 

859  086 

200 

Ni  111 

862  882 

.300 

2 

Cu  11 

859.1509 

0 

N  1 

862  9! 

5 

V  III 

859.24 

15 

V  111 

862.92 

25 

Mg  IV 

859.26 

2 

he  HI 

863.004 

70 

N  1 

859.35 

3 

N  1 

8f  7 . 1 5 

3 

Ni  III 

859.387 

20 

Ni  III 

863.217 

700 

7 

P  ill 

859.4! 

10 

V  111 

863.22 

10 

As  11 

859.472 

60 

he  HI 

863.232 

250 

V  III 

859.57 

c 

he  III 

863.302 

250 

Fe  111 

859.626 

400 

2 

P  IV 

867  52 

120 

P  III 

859.68 

800 

4 

Mg  IV 

863.77 

1 

As  II 

859  682 

125 

he  HI 

863  731 

70 

II 

Ke  III 

859.721 

550 

2 

Zn  III 

863.859 

1 

N  1 

859  76 

2 

V  III 

i  .  9 

25 

Zn  III 

859.760 

0 

i 

I'e.  !'l 

4 

400 

*> 

Ke  II! 

859.838 

400 

11 

Ca  HI 

8(s4.{,  )5 

150 

Ni  111 

859  854 

'0 

i 

»  1 

864  O 

10 

Zn  III 

859  895 

0 

1  Cu  II 

864. 15 16 

10 

849 


FINDING  LIST 


875  n 


864.2ns 


Cl  IV 

865  3 

r..  H 

865  3902 

40 

P  II 

865  44 

i  00 

P  V 

Co  III 

*65.44 

865  .567 

1000 

0 

N  I 

865.62 

5 

Ca  III 

865.629 

10C 

Mg  IV 

865.724 

g 

S  II 

*65.87 

50 

Fe  II I 

865  896 

250 

Co  III 

*65. *9* 

0 

Se  il 

865  90 

50 

B  V 

865.93  P 

N  I 

865.93 

3 

Mg  III 

865.925 

4 

Cr  III 

866  19 

10 

S  II 

866  23 

100 

As  III 

866.3 

300 

Cu  II 

'366.4427 

Mn  III 

866.4?r 

G 

Mg  IV 

866.741 

30 

Ar  I 

866.80 

200 

P  IV 

866.84 

20 

Fe  III 

866.905 

70 

Sc 

807.01 

200 

Ni 

II! 

*67.023 

50 

s 

n 

in 

867.15 

100 

Ni 

867  194 

100 

Cu 

1  IV 

867.440 

18 

S 

II 

867.50 

190 

Ni 

III 

867,508 

300 

Ca 

Fe 

III 

III 

867  545 
867.639 

200 

300 

Cu 

11 

867  7.336 

8 

Sc 

II 

867,83 

300 

K 

V? 

867.921 

50 

As 

I! 

868  027 

10 

K 

V? 

868  140 

50 

Ge 

Sc 

IV 

868.30 

868.32 

M) 

600 

Fe 

HI 

868  450 

250 

K  ' 

V? 

868  5 ' . 

50 

Cu 

IV 

86*. 619 

13 

N  1 

868.7* 

5 

Fe 

III 

868  836 

300 

Kr 

II 

868.871 

480 

Cu 

II 

869.0641 

10 

Sc 

II 

869.13 

200 

Cu 

869  3360 

25 

N  I 

869  66 

5 

3 

1? 


As  11 

*70.747 

-cr  III 

*70.842 

Ni  III 

870  845 

Zn  III 

870.890 

N  ! 

871  01 

Se  II 

871  02 

Cu  II 

871 .0676 

Ar  III 

871.10 

As  III 

871  I 

P  V 

871  40 

As  II 

871  410 

Fe  ;  I 

871.552 

As  III 

871.7 

Mg  III 

871  720 

As  II 

871  823 

Se  II 

871.83 

N  III 

87:  .850 

Mn  III 

*71  851 

Fe  III 

871  968 

Fe  III 

872.027 

Cl  II 
Mn  III 
Se  II 
Ge  II 
K  III 

Zn  III 
P  II 

Fe  III 


Fe 

Zn 

Cu 

Fe 


III 

III 

II 

III 


43 


Mg  III 
K  III? 

Kc  HI 

Ca  III 

k  m? 

Fe  III 

Sc 

Cc>  III 

Zn  III 
Fe  III 

K  V? 
As  I! 

K  V? 

Ge  II 
Cr  III 
Fe  III 
N  1 

P  IV 


*72  20 

*72.26! 

872.27 

*72.3075 

872.313 

*72.633 
*72.84 
*73  080 
873  130 
*73.207 

873  2629 
873.462 
*73.580 
873. *65 
873.98* 

874.009 

874  045 
874.129 
874.18 
874.294 

874.542 
*74  560 
874.8*3 
874.893 
874.985 

874.99 

875.05 

875.090 

875.092 

875.13 


43 

38 


t6 


850 


*;s  20 


FINDING  LIST 


M4  600 


Kieroeci 

Wavelength 

latently 

Multiple! 

Elcocat 

Wavelength 

Intcfwi} 

MuhipBet 

' ' 

"  ■  w  1  u,ax"LBm 

N  1 

5 

Ar  1 

879.95 

120 

c»  m 

815.301 

25 

As  11 

879.989 

80 

Fc  III 

*75.423 

Ke  III 

880  008 

Ge  II 

875. '927  st 

9 

Ni  III 

880.028 

■KtM 

Ar  III 

875  53 

450 

1 

V  III 

880.08 

50 

Ge  II 

875.5766  »t 

10 

9 

Mg  III 

880  !07 

7 

Mn  III 

«i  5.621 

0 

Cu  II 

880  3230 

5 

43 

Ni  III 

875.641 

150 

Fe  III 

880  447 

24 

N  1 

875  79 

5 

Mn  III 

88l  648 

0 

Fe  III 

876  021 

300 

Fe  HI 

880.949 

400 

2* 

Ar  1 

876.06 

20C 

4 

Co  III 

880  950 

10 

9 

N  1 

876.07 

4 

Zn  II 

881.060 

15 

Mg  III 

876.312 

7 

Fe  III 

881.088 

30 

Ft  III 

816.483 

200 

K  Vi 

881.405 

150 

Fe  ill 

816.564 

200 

Fe  III 

881.477 

200 

Co  III 

876.594 

5 

Mn  III 

881  553 

0 

N  I 

876  64 

2 

As  II 

881.5^7 

125 

Kr  III 

876  676 

500 

Zn  III 

881  565 

Fe  III 

876  679 

200 

Cu  IV 

881.589 

11 

Cu  II 

876.7227 

20 

Ni  II 

881.608 

2 

Cr  III 

876  79 

10 

!  As  II 

881 .805 

Ni  II 

876  829 

0 

Co  III 

882.025 

Z-n  II 

876  84 

4 

Se  III? 

882.1 3 

N  I 

876  99 

2 

F  III 

882  136 

3 

Cu  II 

877  0121 

25 

Fe  111 

882.147 

24 

P  IV 

877.49 

440 

K  VI? 

882  184 

Mg  IV 

877.495 

5 

Mn  III 

882.227 

Cu  II 

87i  5548 

20 

42 

Fe  III 

882.295 

Mn  lil 

877.561 

30 

H  II 

882.543 

300 

As  III 

877,7 

350 

Se  II 

882  61 

Mn  III 

877  777 

0 

Ni  III 

882  642 

m 

0  I 

877.7983 

80  -A 

B  II 

882  681 

300 

Cr  III 

877.81 

100 

O  I 

882  K89S  P 

-A 

Cu  ii 

8/7.54/1 

15 

Cr  HI 

50 

Ni  III 

877. 3'2  P 

Kr 

883  00 

0  I 

817.8787 

200  -A 

Fe  III 

883.090 

Ni  III 

878  078 

30 

F  VII 

883.U0 

Co  III 

878  080 

0 

Cl  V 

883.13 

Cr  III 

878.20 

100 

Co  III 

883.154 

5 

0  1 

878  2007  P 

-A 

Ar  VII 

883.17  ? 

Fe  Ill 

878.287 

250 

Ar  HI 

883  !  8 

450 

i 

Cr  III 

878  39 

100 

Cu  II 

883.2800 

5 

Co  III 

878  543 

10 

9 

Co  III 

883  345 

! 

Cu  II 

878  6986 

50 

42 

Si  HI 

883  398 

27 

Ar  ill 

878.73 

(430 

1 

S  V 

883.59 

Mg  III 

878.847 

7 

Fe  III 

883  688 

30 

Co  111 

878.963 

5 

Co  lil 

883.703 

2 

()  1 

878.9720 

60  -A 

Se  !I 

883  77 

50 

0  I 

879  0194 

40  -A 

Cu  II 

883.8390 

5 

O  1 

879.1001 

80  -A 

Ni  III 

883.849 

50 

Se  III 

879.15 

700 

As  II 

883.925 

125 

Si  Ill 

879  233 

10 

Co  III 

883.960 

0 

P  IV 

879.31 

80 

Cu  II 

884.1332 

10 

44 

Zn  'll 

819  380 

0 

Kr  II 

884.141 

3 

Mn  III 

879  466 

10 

V  IV 

884.146 

30 

Ni  III 

879.47! 

50 

Cr  111 

884  1  8 

Fe  III 

879.505 

250 

Co  III 

884.192 

2 

0  I 

879.5507 

60  A 

Fe  III 

884.263 

250 

As  II 

879.563 

125 

Mn  III 

884.301 

n 

F  III 

879.59 

•' 

Mn  III 

884  34! 

200 

Ar  111 

879  6? 

400 

i 

V  HI 

884.42 

Mn  III 

879.642 

0 

Cu  II 

884.4.346 

8 

75 

Mn  III 

879.693 

!  U> 

S  V 

884.46 

200 

V  III 

819.76 

0 

C  III 

884,516 

800 

11.28 

Cu  II 

879  8912 

2 

Fe  III 

884.600 

300 

H  He  Li  Be  B  C  N  (>  F  Ne  Na  Mg  Al  Si  P  S  C!  Ar  K  C'a  Sc  Ti  V  Cr  Mn  Fc  Co  Ni  Cu  Zn  Ga  Ge  As  Sc  Br  Kr 

851 


884  696' 


FINDING  LIST 


897  747 


hk-meot 


M*  II 
Me  HI 
M*  IS 
Cu  II 
Mn  III 

Co  III 
Ni  III 
N  I 
Ni  III 
Br  II 

N  I 
S  V 
Cu  II 
Cm  II 
N  I 

Ft  III 
Mg  II! 

N  I 
Kr  I! 

N  I 

Co  II! 

N  I 
Cu  II 
Sc  VI 
N  I 

Cr  II! 

Ni  III 
As  !l 
Cu  II 
N  I 

Ft  III 
Ar  III 
Se  III? 

N  I 
Sc  II 

Cr  III 
Mn  HI 
Co  III 
Co  111 
N  I 

Sc  II 
Cl  II 
Cr  III 
N  I 
Cr  III 

As  II 
Zn  II 
Fe  III 
Ni  II 
As  III 

Br  II 
Cr  III 
Mn  III 
Br  II 
Si  I! 

Mg  III 
Fe  III 
Ni  II! 

Cu  II 
Se  II 

Sc  HI 
Fe  II! 

F  VII 
Ca 
Kr  II 


884.6957  P 
884.697 
884  7189  P 
884  8262 

884  978 

88<  Oil 
88>  10? 
885.387 

885  455 
885  48 

885.682 
885.77 
885  8472 
885  %63  »i 

885  973 

886.138 

886  158 
886  226 
886  300 
886  332 

1.86. 378 
886.423 
886.511 1 
886  8 
886  829 

886.84 
886  924 

886  94] 

886.9434 

887  016 

887.372 
887  40 
887.45 
887  457 
887.48 

887. 57 
8117  Ml 
887  777 

887  988 
88 S  022 

888  06 
888.07 
888.25 
888.372 
888.54 

888.584 
888  620 

888  777 
888.818 

889  0 

889.22 

889.(3 

889.608 

889.7 

889.7228  st 

889  888 

890  008 
890.131 
890.5669 
890.59 

890  68 
890, 7.55 
890. 786 
890.892 
891 .006 


5 

0 

0 

3 

? 

2 

100 

15 

100 

25 

20 

6 

70 

7 
9 

800 

8 

s 

8 

10 

500 

6 

10 

10 

40 

60 

4 

200 

500 

300 

11 

500 

10 

0 

0 

0 

10 

200 

400 

10 

8 

10 

80 

6 

150 

5 

600 

I  OP" 

80 

20 

20 

100 

20 

150 

5 

60 

600 

300 

600 

5 

km; 

720 


41 


15 


6.02 


‘•e  III 


15 


V  , 

Mn  I! 
Mg  III 
Cr  III 
Cl  V 

Se  II 
Ni  II 
Ne  VII 
Cr  III 
Si  IV 

Mg  III 
Ni  II 
Si  IV 
V  II! 

c:  is 

Fe  III 
Ni  II 
Fc  III 
Fe  II 
Mg  III 

Hr  II 
Cu  II 
Mr.  Ill 

Cr  III 

Mn  III 

Cu  II 

Fe  III 
Co  II! 
Mn  III 
Fe  III 


691.01 

1 

891. 172 

650 

15 

891.442 

550 

15 

891.479  P 
891  587 

125 

26 

891.902 

5 

892  0007  si 

200 

6.1 

892  0242 

400 

892.041 

3 

892.09 

10 

892.22 

1 

892.393 

20 

t 

892.4144 

50 

41 

892  417 

400 

892.621 

100 

892  671 

150 

892.7 

500 

892  914 

10 

893.045 

15 

15 

15 

893  095 

8 

893.50 

50 

893.533 

50 

893  56 

300 

2 

8S3  6777 

80 

40 

89’  713 

8 

893  786 

10 

1 

893  8874 

50 

893. 8969 

450 

894  004 

2 

894  008 

250 

894  1  3 
894.2274 
894.31 
894  34 
894.586 

894.59 
894  644 
894.744 
894  86 
894  91 

394  99 
895.093 

895.18  P 

895.19 
895.228  p 

895.324 
895.458 
89s.  258  P 
895.88 
895.95 

396  .172 

8°o  168 

596.380 

896.5(14 

896.640 

896.64 
8%  7588 
396.781 
896.82 
896.975 

896.9762 
897.580 
897.686 
897  714 
897.747 


0 

40 

200 

400 

350 

0 

8 

7 

10 

100 

50 

I 

10 


12 

15 

5 

300 

70 

5 

70 

!C 

4 

500 

60 

40 

50 

12.0 

40 

70 

I 

100 

150 


41 

3 


17 


!  7 


40 


40 


897.7932 


FINDING  LIST 


908.2332 


Fiemcnl _ Wavelength  Intensity 


Cu  II  897.7932  15 

Kr  III  897.806  750 

Ca  897.972  50 

Mn  III  898.103  0 

Mg  III  898.207  12 

Kr  898.39  200 

Ni  II  898.716  2 

As  II  898.768  125 

Fe  II  898.776  10 

Fe  III  898. SOS  70 

Ni  tl  898.821  5 

O  III  898.957  400 

Co  III  899.025  1 

Fe  III  899.052  70 

V  III  899.18  5 

Si  II  899.4063  si  10 

Fe  III  8/9.417  550 

Ge  II  899.649  5 

Cu  II  899.7888  50 

Cu  II  899.7922  50 

Ni  III  900.008  100 

Mn  III  900.286  120 

Ar  IV  900.36  200 

Fe  II  900.360  100 

Fe  III  900.432  150 

Ni  II  900.510  0 

Mn  III  900.594  80 

Ge  II  900.618  10 

Se  III  900.79  100 

As  III  900.9  300 

S  V  900.93  200 

Fe  III  900.940  200 

Ni  II  901.007  10 

Fe  III  901  034  300 

Cu  II  901  0731  60 

Ar  IV  901.17  400 

Si  II  901.7359  si  20 

Ni  II  901.737  2 

Ar  IV  901.80  80 

Ni  II  701.999  50 

F  III  902.239  3 

Mn  III  902.316  80 

F  III  902.425  3 

Mn  III  902  502  150 

Ni  II  902.687  1 

Mg  IV  902.80  1 

S  V  902.80  100 

Mn  III  902  832  60 

Fe  III  902.869  200 

Mg  III  902.923  7 

Ni  II  902.996  75 

Sc  903.19  sqo 

Zn  903.194  15 

As  II  903.521  150 

Cu  II  903.5290  1 

C  II  903.6235  ST  600 

F  IV  903.64  35 

Co  III  90.3.730  5 

Mn  III  903.901  80 

F  III  903.96  3 

C  II  903.%  16  ST  800 

C  II  904.1416  ST  1000 

Ni  II  904.205  2 

Ni  III  904.294  50 

Fe  III  904.320  200 


Multiple! 

|  Element 

Wavelength 

intensity 

Mulliplel 

74 

!  t  ii 

904.4801  ST 

600 

3 

1 

904.657 

3 

904.89 

80 

|  Gc  II 

904.90 

2f 

1 

1  Ni  II 

904  986 

F  III 

905.048 

6 

F  IV 

905.14 

N  I 

905.223 

6 

F  IV 

905.224 

60 

!  As  11 

905.240 

100 

17 

Sc 

905.28 

200 

Fe  III 

905.338 

450 

14 

G-  III 

905.35 

50 

N  I 

905  40 

2 

Ni  11 

905.634 

100 

6.01 

Cr  III 

905.66 

100 

37 

Ni  II 

905.6% 

.3 

41 

Si  i: 

905.71 

0  -A 

8  05 

N  I 

905.787 

11 

41 

N  I 

905  839 

12 

N  I 

905.916 

II 

S  V 

905.92 

200 

31 

Cr  III 

905.92 

10 

Fc  III 

905.964 

70 

Gc  II 

905.9771  st 

200h 

8 

Sr  II 

906.00 

500 

Cu  II 

906. 1134 

40 

40 

Ni  II 

906.123 

15 

Si  11 

906.126 

0  -A 

8.05 

N  I 

906.206 

II 

Ni  II 

906.237 

2 

Cr  III 

906.29 

10 

N  I 

906  433 

13 

14 

F  III 

906.577 

3 

40 

Si  II 

90S. 586 

1  -A 

8.05 

6  01 

Cr  III 

906.59 

80 

Cl  II 

906.60 

10 

N  I 

906.617 

12 

Se  11 

906  63 

800 

4 

N  i 

906  730 

!2 

s  j; 

906.87 

300 

2 

p  ii? 

906.89 

5 

Cr  III 

906.90 

150 

Ni  II 

906.906 

1 

Sc 

906.95 

700 

P  II 

906.987 

10 

Si  II 

907.033 

0  -A 

8.05 

Fe  III 

907.041 

70 

N  I 

907.07 

4 

N  I 

907.28 

4 

N  I 

907.337 

7 

Mg  Ii 

907.3752  P 

Mg  II 

907,4115  P 

41 

P  II 

907.55 

40 

P  IV 

907.59 

80 

3 

Ni  II 

907.630 

50 

Ni  II 

907.692 

10 

Si  n 

907.762 

0  -A 

8  05 

Se  II 

907  81 

200 

Fe  Ill 

90"?  .891 

250 

3  1 

P  IV 

908.05 

160 

3 

Fe  III 

908.131 

300 

Sc 

908.18 

700 

Sc 

908.23 

700 

|1 

N  I 

908.2332 

3 

f>  2  5  -  2  f'ft  »' 


-  73  5ri 


853 


FINDING  LIST 


917.273 


! 


908.258 


Element 

Wavelength 

lnteaftity 

Multiplct 

Element 

Wivelengih 

Intensity 

Multiple! 

Ni  11 

908.258 

40 

Co  III 

912  817 

2 

P  11 

908.38 

1 

Cr  III 

912.83 

10 

Si  II 

908.461 

1  -A 

8.05 

Se  II 

912.89 

900 

12 

Co  III 

908.491 

5 

Si  II 

913.012 

10  -A 

8  04 

Ge  11 

908.50 

10b 

Fe  III 

913.132 

70 

Ni  11 

908.584 

20 

Cr  Ill 

913.18 

to 

Mn  111 

908.602 

10 

Ni  11 

913.187 

2 

Sc 

908.73 

900 

Co  III 

913.239 

2 

N  I 

908.7958 

1 

Si  II 

913.264 

3  -A 

8.04 

Fe  III 

908.800 

70 

Ni  II 

913.279 

3 

Mn  III 

908,826 

0 

F  1*1 

913.303 

3 

F  IV 

908.837 

100 

Fe  III 

913.324 

70 

Fe  III 

908.885 

150 

Cu  11 

913.5018 

0 

F  IV 

908.958 

150 

P  11 

913.59 

10 

Ge  11 

909.050 

5 

Ni  II 

913.678 

75 

Fe  III 

909.178 

250 

As  11 

913  727 

125 

Si  11 

909.209 

3  -A 

8.05 

Cr  in 

913.75 

30 

Fe  III 

909.279 

150 

Si  II 

913.853 

20  -A 

8  04 

Mg  IV 

909.37 

10 

Ni  II 

913.909 

15 

Ge  II 

909.432 

3 

Fc  in 

913.919 

150 

Mo  111 

909.628 

0 

P  111 

913.99 

500 

3 

Ni  11 

909.683 

10 

Cr  III 

914.08 

80 

N  I 

909.6976  ST 

9 

Mn  III 

914.199 

0 

Mg  HI 

909.730 

7 

Ci<  11 

914.2133 

80 

38 

P  III 

909.85 

100 

Ni  11 

914.343 

50 

Cl  II 

910.25 

10 

Gc  II 

914.444 

2 

N  1 

910.2785  ST 

6 

Si  11 

914.476 

I  -A 

C.04 

F  III 

910.334 

6 

Cl  V 

914.5 

Co  III 

910.415 

0 

H  1 

914.576 

P 

2 

17 

S  II 

910.49 

300 

2 

Cr  111 

914.67 

10 

Cu  II 

910.5185 

15 

40 

Ni  11 

914.743 

40 

Fe  III 

910.639 

200 

As  II 

914.746 

80 

F  III 

910.64:5 

6 

F  Ill 

914.836 

3 

N  I 

910.6456  ST 

5 

Cl  II 

914.90 

100 

Fe  III 

910.693 

250 

H  I 

914.919 

P 

2 

16 

Co  III 

910.721 

0 

Ge  IV 

915.00 

160 

Br  II 

910.75 

200 

Cr  III 

915.02 

20 

Cr  III 

910  75 

50 

Mn  III 

915.206 

('. 

P  II 

910.88 

5 

Br  II 

915.26 

200 

Fe  III 

910.961 

400 

C  VI 

915.30 

P 

F  III 

911.164 

20 

H  1 

915.329 

P 

2 

15 

Cr  III 

911.17 

50 

Fe  III 

915.455 

200 

N  11 

911.18? 

15 

Ni  II 

915.471 

1 

Fe  .'I 

911  205 

70 

N  II 

915.612 

700 

2 

Ge  II 

911.258 

I5h 

H  1 

915.824 

P 

3 

14 

Fe  III 

911.265 

150 

Sc 

915.85 

200 

Kr  11 

911.394 

600 

2 

Ni  II 

915.877 

75 

Sc 

5 ' 1 . 50 

200 

Ni  II 

915.920 

30 

Cu  II 

91 1 .6301 

1 

N  II 

915.962 

700 

2 

Cu  II 

911.6793 

1 

N  11 

916.012 

800 

2 

Br  II 

911.72 

250 

N  II 

916.020 

too 

2 

S  III 

91 1 .77 

20 

Cr  III 

916.21 

20 

Cu  II 

912.0248 

0 

Mn  III 

916.428 

4 

F  HI 

912.090 

6 

H  I 

916.429 

P 

3 

13 

Sc 

912.15 

200 

Ni  11 

916.449 

i 

Fe  I  I 

912.197 

150 

Mn  III 

916.649 

90 

Cr  III 

912.26 

10 

N  II 

916.701 

1000 

2 

Cl  II 

912.34 

10 

N  II 

916.710 

800 

2 

Si  II 

912.375 

5  -A 

8.04 

Ca 

916.917 

100 

Cu  II 

912.4162 

3 

Ni  II 

917.017 

10 

Si  II 

912.459 

5  -A 

8.04 

P  HI 

917.13 

400 

3 

Cr  III 

912.57 

100 

As  II 

917.131 

100 

Fe  III 

912.685 

300 

Mn  III 

917.175 

2 

S  II 

912.74 

300 

2 

H  I 

917.181 

P 

4 

12 

Fe  III 

912.794 

200 

Mn  III 

917.275 

4 

854 


917.278 

FINDING  LIST 

927 .837 

Element 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Mult  ip  let 

C* 

917.278 

115 

Cu  II 

922.4161 

20 

73 

Cu  II 

917.3058 

20 

38 

Cr  III 

922.47 

100 

4 

Mo  III 

917.334 

I 

N  IV 

922.519 

800 

3 

Cr  III 

917.40 

10 

Br  II 

922.56 

300 

Kr  II 

917.427 

1000 

1 

O  VIII 

922  6  P 

K  V? 

917.498 

50 

Se  II 

922.90 

50 

As  II 

917.513 

150 

N  rv 

923.057 

700 

3 

Fc  III 

917.6*4 

150 

Co  III 

923.075 

10 

14 

Cr  III 

917.75 

20 

H  I 

923.150  P 

10 

8 

Mn  II! 

917.797 

8 

Fe  II! 

923.215 

70 

Fe  III 

917.932 

250 

N  IV 

923  220 

1000 

3 

Sc  II 

917  94 

200 

o  rv 

923.367 

200 

Ni  II 

917.962 

15 

o  rv 

923.433 

120 

Ni  II 

918.022 

3 

Cr  ill 

923.55 

200 

4 

As  II 

918.115 

150 

n  rv 

923.675 

800 

Fe  II 

918.118 

10 

Kr  1 

923.713 

H  I 

918  129  F 

5 

11 

Cr  Ill 

923.81 

ice 

4 

Cr  III 

918.18 

10 

Fe  II 

923.884 

200 

28 

Mn  III 

918.201 

0 

Zn  II 

923.969 

0 

Co  III 

918.233 

1 

Cr  in 

924.07 

200 

4 

Kr 

918.34 

400 

Cu  II 

924.2386 

50 

38 

Mn  III 

918  43 

1 

N  IV 

924.283 

850 

3 

Cr  III 

918.50 

10 

Cr  III 

924.32 

200 

4 

K  VP 

918.581 

100 

Ni  II 

924.710 

1 

Cu  IV 

918.652 

II 

F  III 

924  716 

6 

Mn  III 

918.678 

3 

Ni  II 

924.783 

10 

As  II 

918.706 

10 

Ni  II 

924.912 

20 

P  III 

918.71 

500 

3 

Fe  II 

924.970 

100 

30 

Mn  III 

918.771 

0 

As  IV 

925.0 

50 

Fe  III 

918.800 

70 

Cr  III 

925.03 

200 

4 

S  II 

918.82 

300 

Co  III 

925.045 

8 

14 

Sc  II 

918.84 

400 

Cu  II 

925.0992 

30 

38 

Mn  III 

918.849 

3 

Ni  II 

925  100 

2 

Ni  I! 

918  994 

150 

Cu  II 

925.1098 

30 

Mg  IV 

919.03 

50 

Cu  Ii 

925.1263 

30 

38 

Mn  III 

919.078 

0 

Be  II 

925.20 

100 

Fe  II 

919.095 

10 

Co  III 

925.230 

0 

Kr  III 

913.146 

150 

Cr  III 

925.35 

150 

4 

As  II 

919.152 

150 

Cr  III 

925.49 

150 

27 

Cr  III 

919.19 

30 

Ni  II 

925.578 

1 

S  II 

919.24 

100 

D  I 

925.974  P 

7 

Mn  III 

919.288 

0 

Mn  ni 

925.974 

50 

H  I 

919.351  P 

7 

10 

Zn 

926.083 

10 

Ge  II 

919.57 

15f 

Mn  III 

926.183 

80 

Ar  II 

919.7810  si 

1000 

1 

Fe  II 

926.220 

400 

25 

F  IX 

920  3  P 

H  I 

926.226  P 

20 

7 

Co  in 

920.371 

2 

Se  II 

926.38 

100 

Ni  II 

920.451 

10 

Ge  II 

926  4736  s> 

20 

Ge  II 

920.5537  st 

400h 

8 

Cr  m 

926.52 

150 

27 

Ge  II 

920.7195  st 

Co  III 

926.591 

0 

Cr  III 

920.73 

30 

4 

Fe  ii 

926.618 

60 

30 

H  I 

920.963  P 

9 

9 

Zn 

926.892 

10 

Se  II 

921  12 

500 

Fe  11 

926.900 

160 

24 

Br  II 

921.16 

250 

Ge  II 

926.93 

2 

0  IV 

921  296 

120 

Cl  II 

926  96 

10 

Ni  II 

921.299 

1 

Cr  III 

927.16 

200 

27 

O  IV 

921.366 

150 

Fe  II 

927.176 

40 

28 

Ni  II 

921.730 

75 

Co  III 

927.224 

5 

P  III 

921.86 

500 

3 

Kr 

927.37 

120 

N  IV 

921.992 

850 

3 

Sc 

927.54 

400 

0  I 

922.0081  P 

-A 

8 

As  III 

927.6 

600 

Cu  II 

922.0190 

60 

37 

Fe  II 

927.632 

60 

30 

0  I 

922.0727  P 

P  II 

927.771 

10 

Cr  III 

922.19 

50 

4 

Ni  II 

927.820 

5 

Ni  II 

922.331 

15 

F  IV 

927.837 

10 

855 


928.004 


FINDING  LIST 


939.5232 


Element 

Wavelength 

Intensity 

Multiple* 

Element 

Wavelength 

Intensity 

Multiple! 

Fe  III 

Fe  II 

Si  U 

Ft  II 

Fe  III 

928.004 

928.107 

928.297 

928.470 

928.474 

250 

200 

5  -A 
I4Cb 
30.1b 

26 

8.03 

29 

Ni  I) 

AI  II 

Mn  III 

Fe  III 

Ca  III 

933.866 

933.95 

934  594 
934.703 
934.875 

i 

6 

IG 

450 

50 

10 

?  II 

Mn  III 

Kr  I 

Mn  III 

As  II 

928.550 

928.672 

928.711 

928.886 

928.941 

10 

150 

250 

100 

Cr  III 

Mn  ni 

Co  III 

Cu  II 

Ni  II 

934.91 

934.950 

935.003 

935.0577 

935.085 

10 

20 

3 

60 

2 

38 

Ni  II 

Fe  III 

Si  II 

K  VI? 

0  I 

928.953 
929.163 
929.206 
929.374 
929.5168  P 

3 

300 

1  -A 
50 

8.03 

Cu  II 

0  I 

Ni  51 

Cu  II 

AI  II 

935.0855 
935.1930  P 
935.200 
935.2325 
935.29 

60 

-A 

1 

40 

1 

33 

Fe  II 

Ni  II 

Fe  II 

P  II 

Ni  II 

929.538 

929.586 

929.612 

929.642 

929.68! 

200 

1 

20 

10 

3 

25 

28 

Cu  II 

Mn  III 

Mn  III 

Fe  II 

Cu  II 

935.3434 

935.36 

935.563 

935.783 

935.8977 

20 

1 

0 

10 

60 

37 

22 

35 

Cu  II 

M*  <V 

Si  .1 

N  1; 

Cu  II 

929.7020 

929  784 
929.810 
929.831 
929.8930 

2 

30 

20  -A 

5 

5 

8.03 

j>7 

Si  III 

Si  III 

Si  III 

Si  III 

Si  III 

936.056 

936.058 

936.060 

936.077 

936.079 

25 

2 

1 

18 

2 

44 

44 

44 

44 

44 

Cl.  >■' 

Fe  II 

Fe  II 

Fe  II 

Si  II 

929  V,  2 
930.3*0 
930.165 
930.219 
930.242 

5 

200 

200 

200 

0  -A 

27 

29 

24 

8.03 

Si  III 

Ni  II 

Cl  III 

Mg  IV 

Fe  II 

936.100 

936.188 

936.28 

936.30 

936.484 

12 

1 

100 

2 

60 

44 

23 

0  I 

K  VI? 

D  I 

Fe  II 

Sc 

930.2566  P 
930.318 

930  495  P 
930.558 

930.67 

50 

200 

500 

6 

26 

O  I 

Co  III 

Ge  IV 

Sc 

Cr  III 

936.6295  P 

936  639 

936.70 

936.7? 

937  06 

30 

160 

600 

40h 

2 

Ni  II 

H  I 

Cr  III 

As  IV 

O  I 

930  707 

930.748  P 
93C.78 

930.8 

930.8862  P 

3 

30 

10 

400 

6 

As  III 

Sc 

Co  III 

S  II 

D  I 

937.2 

937.30 

937  310 

937.41 

937.548  P 

600 

700d 

20 

300 

40 

2 

6 

5 

O  III 

Fe  III 

Fe  ill 

Fe  II 

Ni  II 

930  94 

931.086 

931.124 

931.142 

931.191 

100 

250 

70 

160 

1 

29 

S  II 

H  I 

Cu  II 

O  I 

O  I 

937.69 

937  803  P 
937.8175 
937.8405  P 
938.0200  P 

300 

40 

5 

6 

5 

35 

Si  II 

Ge  II 

Kr 

0  I 

Ni  II 

931.200 

9’:. 32 

931.47 

931.4820  P 

931. 501 

5  -A 

3 

250 

2 

3.03 

Co  III 

s->  m 

K  VIII 

Ca  III 

F  III 

938.077 

938.16 

938  287 

938.497 

938.538 

10 

600 

100 

25 

1 

2 

O  I 

Si  II 

Fe  II 

Ar  II 

O  I 

931  6282  P 
931.667 

931.709 
932.0537  st 
932.2249  P 

5  -A 

60 

1000 

8.03 

27 

1 

By  II 

O  I 

Co  III 

Ca 

7n  II 

938  6 

938.6249  P 
938.647 

938.699 

938.719 

500 

S 

50 

1 

2 

Fe  II 

Sc 

Sc 

Fc  II 

Co  III 

932.244 

932.40 

932.58 

932.687 

932.733 

200 

300 

300d 

200 

3 

26 

27 

Ge  IV 

Fe  II 

Co  III 

si  in 

Fe  II 

938.95 

938.967 

939.060 

939.093 

939.159 

80 

70 

30 

140 

140 

58 

1 

25 

22 

Cu  II 

N,  II 

S  VI 

A1  II 

Mn  Ili 

932.9387 

933.339 

933.38 

933.43 

933.555 

60 

2 

400 

0 

20 

33  j 

1  | 

0  I 

Ni  II 

Cl  III 

Mn  HI 

Cu  I! 

939.2346  P 
939.276 

939.31 

939.396 

939.5232 

30 

10 

40 

10 

35 

856 


1 


939.543 


FINDING  LIST 


951.29*7 


Me  III 
Br  VI 
Mo  III 
0  I 
Cr  III 


939.543 

939.57 

939.618 

039.8412 

939.93 


Ge  I 

940  04 

Cr  ! 

940.39 

Mn  III 

940.690 

Br  II 

940  79 

K 

940.839 

Ni  II 

940.886 

Mn  III 

940.922 

Fe  II 

941.660 

Co  III 

941.756 

Ge  II 

'Ml. 8962 

As  IV 

941.9 

Ni  II 

941.972 

Ni  II 

941.996 

Fe  III 

942  363 

Co  III 

942.388 

As  li 

942.585 

Mi  II 

942.587 

Fe  II 

942.589 

Co  III 

942.6% 

Ge  V 

942.7 

Mn  III 

942  704 

Cr  VI 

942.75 

Ge  II 

942.845 

Cr  III 

942.86 

Mn  III 

942.903 

Mn  III 

943.052 

c  in 

943.218 

Cl  III 

943.22 

Fe  II 

943.267 

Cu  i! 

943.3348 

Mn  III 

943.347 

Be  II 

943.481 

Be  II 

943.540 

Mn  III 

943.565 

Se  II 

947.61 

Ge  II 

943.75 

Mn  ill 

943.7% 

Cl  VII 

943.8 

Fe  II 

943.910 

Co  m 

944.084 

Kr 

944.28 

Ni  II 

944.343 

S  VI 

944.52 

Mn  III 

944  573 

N,  II 

94<  >4 

Li  II 

944.73 

Mn  III 

944.746 

Co  III 

944.768 

Ni  II 

944.842 

Mn  III 

944.862 

Mr.  Ill 

944. 9G6 

Fc  II 

945  095 

Mn  III 

945.124 

C  I 

945.191 

Co  III 

945.198 

C  I 

945.338 

Xr  I 

945.441 

Cu  II 

945.5249 

C  1 

945.579 

Mn  III 

945.632 

10 

1 

40 

0 

150 

50 

20 

0 

80 

0 

50 

250 

10 

4 
150 

20 

100 

5 

40 

1 

100 

50 

8 

10 

50 

150 

100 

80 

60 

6 

30 

70 

3 

200 

1 


100 

1 

60 

1 

500 

SO 

30 


20 

10 

0 

1 

160 

0 

20  -A 
0 

50  -A 
50 
60 

75  -A 
200 


22 


56 


11.56 

55 

33 


58 


57 

31 


31 

10 

37 

31 


Cu  II 
Cu  II 
Ni  II 
C  II 
Mn  III 

Fe  II 
Fe  III 
C  II 
As  IV 
Co  III 

Kr  I 
Co  III 
Ni  II 
Mr  II 


Mg  II 
Mn  III 
Cl  Iil 
Br  II 
Mn  III 

Ni  II 
Fe  II 
Cu  II 
Co  III 
C  IV 

N  IV 
C  IV 
N  IV 
Fe  III 
Co  II! 

N  IV 
O  I 
Cl  III 
V  III 
Kr  III 

Fe  III 
Br  II 
Ni  I! 

Zn 

N  VII 

Ni  II 
Cl  VII 
Mn  III 
He  II 
He  II 

Zn  II 
D  I 
Mn  III 
H  I 
Be  II 

Se  II 
O  I 
Mn  III 
Fe  III 
Mg  XI 

P  IV 
Fe  III 
O  I 
O  I 
Kr  I 

N  I 
Mn  III 
Se  II 
Co  II! 

N  I 


945.8769 

945.9648 

945.965 

945.977 

946.050 

946.051 

946.056 

946.198 

946.4 

946.526 


40 

50 

75 

100  -4 
3 

!Ct> 
400b 
200  -A 
450 
10 


13.04 


10 
'  04 


946  535 

50 

9 

946  594 

20 

1 

946.657 

15 

946.7032  P 

80 

946.769 

3 

946  7694  P 

90 

946.802 

120 

946.97 

100 

947.1 

20 

947.136 

30 

947.195 

2 

947.564 

20 

947.7003 

2 

35 

947.838 

10 

948.098 

50 

*i.l2 

948.155 

100 

;8.79 

948.214 

25 

n  12 

948.244 

200 

!  8.79 

948  322 

300 

948.501 

5 

948. 54P 

250 

18.79 

948.6855 

200 

948.72 

100 

948.84 

75 

948  843 

50 

948.918 

250 

948  97 

:ooo 

949.024 

0 

949.063 

949  1  P 

12 

949.137 

949.2 

i 

949.235 

949.301  P 

9 

19 

949.354  P 

17 

19 

949.455 

10 

949.48:,  P 

70 

4 

949.741 

0 

949.743  P 

70 

4 

949.75 

100 

950.02 

200 

950.1121 

120 

950.114 

20 

9.56  334 

930.6  P 

650 

36 

950.66 

1000 

1 

950.722 

200 

10 

950.7327 

4-0 

950.8846 

100 

951.056 

20 

-4 

951.0791 

5 

951.140 

5 

951.26 

300 

951.264 

C 

9M  .2947 

3 

857 


951.35 


FINDING  LIfT 


963.81 


Element 

Wavelength 

Inteniity 

Muhipld 

||  Element 

Wavelength 

Intensity 

Multiple! 

V 

Cu  II 

Mn  III 

F  I 

Ni  II 

951.35 

951.4079 

951.630 

951.871 

952.077 

50 

5 

3 

500 

1 

i 

►in  III 

Cu  II 

Mn  III 
’  Fe  in 

As  IV 

956  061 
956.2903 
956.316 
956.355 

956.9 

3 

25 

0 

70 

450 

Ni  II 

Co  III 

N  I 

0  I 

Ni  II 

952.266 
952.279 
952.3037  ST 
952.3178 

952  340 

8 

2 

18 

60 

1 

Mn  UI 

Ni  II 

Cu  IV 

Cr  V! 

Mn  II 

956.906 

956.912 

956.939 

957.01 

957.20 

80 

3 

10 

0 

N  I 

Fe  II 

Ge  II 

N  I 

A1  II 

952.4151  ST 
952.470 
952.500 
952.5231  ST 
952.65 

14 

60 

20 

10 

0 

53 

Mn  Oi 

Mn  DI 

S  II 

Cu  II 

Mn  III 

957.488 

957.748 

957.88 

958.1542 

958.387 

20 

180 

100 

40 

0 

33 

Ge  III 

Co  III 

0  I 

N  VII 

Ni  II 

952  79 

952.812 

952.9413 

952.99  P 
953.033 

40 

2 

20 

10 

Ge  V 

F  I 

He  II 

Ga  II 

He  II 

958.4 

958.524 
958.670  P 
958.67 

953.724  P 

150 

500 

13 

100 

22 

1 

18 

16 

Mn  11 

Al  II 

As  IV 

Mn  III 

Fe  III 

953.04 

953.18 

953.2 

953.309 

953.383 

1 

0 

400 

r, 

2'X) 

Mn  m 

Mn  III 

Fe  in 

Fe  in 

Mn  ni 

958.794 

959.021 

959.070 

959.329 

959.468 

0 

2 

70 

70 

0 

Cl  III 

Kr  I 

N  I 

As  III 

N  I 

953.40 

953.404 

953.4150 

953.6 

953  6548 

200 

50 

25 

600 

27 

5 

N  1 

Fe  10 

Se  IV 

Cu  IV 

Mn  III 

959  4036 
959.552 

959.6 

559.725 

959.866 

5 

250 

900 

10 

10 

V 

Se  III 

Se  II 

Ni  II 

Cr  III 

953.70 

953.74 

953  88 

953.937 

953.94 

25 

800 

400 

2 

100 

Ni  II 

N  I 

Ni  II 

Cu  II 

Fe  III 

959.931 
960.2017  P 

960  261 

960.4135 

960.454 

r 

5 

20 

70 

35 

N  I 

Co  III 

Cr  III 

N  I 

Ca  VII? 

953.9698 

953.977 

954.07 

954.1040 

954.270 

30 

2 

100 

30 

150 

Ga  II 

Mn  III 

P  II 

Sc  III 

Mn  III 

960.57 

960.611 

951.04 

961 .052 
%1 .209 

20 

10 

1 

10 

0 

Al  II 

Cu  II 

Se  III 

Fe  II 

Se  III 

954.35 

954  3830 

954  44 

954.496 

954.74 

1 

20 

700 

20 

700 

Sc 

As  II 

Cl  II 

Ni  II 

Fe  III 

%1 .32 
%1 .443 

961.49 
%1 .516 

961 .709 

600 

0 

500 

1 

150 

Kr  III 

Fe  II 

F  I 

Al  II 

Ni  II 

954.775 

954.786 

954.825 

954.87 

954.911 

250 

40 

1000 

0 

1 

I 

Se  II 

Fe  III 

Fe  in 

P  II 

Ni  II 

961.77 

961.901 

962.108 
%2  13 

962.526 

200 

450 

70 

5 

1 

45 

Fe  III 

V 

N  I 

Cu  II 

N  IV 

955  14! 

955.20 

955.2647  ST 
955.3297 

955.335 

150 

5 

4 

5 

1000 

8 

Ge  11 

P  il 

F  III 

Fc  in 

Mn  III 

962.537 

962.57 

962.580 

%2.655 

962.71 

; 

5 

6 

3C0 

0 

44 

N  l 

Mn  II 

N  I 

F  I 

Fe  III 

955.4376  ST 
955.48 

955.5292 

955.545 

955.572 

4 

0 

3 

750 

300 

1 

46 

Ni  II 

Ca  VV 

Fe  III 

F  III 

Cr  in 

962.750 

962.8% 

963.197 

963.322 

963.34 

1 

100 

150 

3 

200 

Ni  II 

N  I 

Ge  11 

As  II 

Al  II 

955.601 

955.8814 

955  % 

955.976 

955.99 

10 

5 

0 

125 

I 

Mn  III 

Kr  I 

P  II 

As  III 

P  II 

963.353 
%3.374 
%3  59 

963.8 

963.81 

1 

50 

1 

600 

5 

8 

858 


377.9C 


963  855 


FINDING  LIST 


Etc  meal 

Wavekcjtt 

laleniity 

Mllitipici  |r 

Eecfiicnl 

Wavekofth 

Intensity 

Multiple! 

Ni  II 

961.855 

15 

Cr  III 

971.78 

10 

Fe  III 

963.880 

200 

Md  III 

971.903 

60 

P  III 

963.99 

103b 

Fe  IH 

971.929 

200 

P  IV 

963.99 

100b 

He  11 

972.083  P 

18 

17 

N  I 

963.9904  ST 

25 

i 

He  II 

972.138  P 

32 

17 

i' 


P  II 

964  09 

10 

P  11 

972.24 

5 

Mn  Ill 

964.208 

0 

Cu  II 

972.2674 

2 

P  Iil 

964.25 

100 

D  1 

972.272  P 

140 

3 

Sc 

964  46 

1000 

F  1 

972.401 

20 

N  I 

964.6258  ST 

23 

3 

H  ! 

972.537  P 

no 

3 

Cr  III 

964.80 

60 

Me  H 

972.55 

10 

P  II 

964  95 

10 

P  II 

972.807 

30 

Kr  II 

964.971 

1000 

1 

P  III 

972.81 

300 

N  I 

965.041 5  ST 

23 

3 

Ni  II 

973.121 

1 

Ge  V 

965.4 

100 

Cl  IV 

973.21 

500 

P  II 

965.43 

20 

Be  11 

973.213 

150 

Sc  III 

965.448 

20 

°  1 

973.2342 

18C 

Ni  II 

965.470 

20 

Be  II 

973.276 

350 

Ge  II 

965.48 

3h 

Sc  III 

973.295 

40 

Fe  III 

965.717 

70 

Mn  III 

973.386 

0 

Ca  III 

966.186 

25 

Ca  V? 

973.437 

315 

Cu  II 

966  2287 

3 

69 

Cu  P 

973.4995 

2 

Cr  III 

966.28 

80 

11 

F.  Ill 

973.505 

250 

Sc  III 

96.  293 

15 

Ni  III 

973.786 

300 

!3 

Me  III 

960.361 

0 

0  I 

973.8852 

60 

Ca  V? 

966.466 

300 

F  I 

973.895 

350 

P  II 

966  52 

10 

Se  III 

974.11 

600 

Fe  III 

967.197 

400 

23 

P  11 

974.36 

5 

Cr  III 

967.59 

100 

11 

As  IV 

974.6 

450 

V  III 

967.81 

0 

Sc 

974.65 

300 

Cu  II 

967.8729 

0 

As  II 

974.712 

190 

Si  III 

967  946 

180 

24 

Cu  II 

974.7589 

20 

Cu  II 

968.0343 

25 

P  III 

974.78 

300 

Cr  III 

968.06 

5 

11 

Sc 

971.81 

600 

Ni  III 

968.100 

?0 

13 

Se  in 

974.84 

900 

P  II 

968.17 

1 

Se  II 

974  94 

300 

Ca  V? 

968.236 

150 

Cr  III 

974  % 

40 

S  II 

968.37 

50 

Sc  III 

974.965 

30 

V  III 

968.41 

0 

Sc 

975.04 

200 

K  VI? 

968.518 

250 

Ca  VI? 

975.055 

150 

Ni  II 

968.784 

20 

Md  II 

975.19 

8 

Fe  III 

968,955 

250 

23 

Mn  111 

975  .,84 

0 

Mo  III 

968.%! 

0 

Zn 

975.438 

10 

Cr  IIS 

969.26 

200 

II 

Mn  III 

975.665 

80 

Ga  II 

969.29 

100 

Ca  V? 

975.825 

200 

P  II 

969.38 

5 

Mn  III 

975.994 

30 

Fe  III 

969.423 

150 

Cu  IV 

976.078 

10 

Mo  ill 

969  478 

10 

F  1 

976.217 

100 

Ca  VI? 

969.652 

300 

0  I 

976.4481 

200 

Mn  III 

969.661 

120 

Cl  I 

976.452 

1 

Cr  III 

969.70 

20 

F  1 

976.505 

40 

V  III 

969.77 

0 

Cu  II 

976.5532 

10 

Cl  I 

969.917 

10 

Cu  II 

976.7176 

10 

Fe  III 

969.954 

200 

23 

Mn  n 

976% 

7 

Fe  III? 

970.381 

150 

t  III 

977.020 

IOOO 

1 

Fe  III 

970.435 

150 

"  II 

977.258 

1 

Ni  III 

970.478 

50 

13 

Ni  II 

977.276 

10 

Sc  III 

970.638 

20 

Zn 

977.536 

12 

Ni  III 

970.790 

20 

13 

Cl  IV 

977.56 

600 

Cr  III 

970,86 

10 

Cu  11 

977  5674 

25 

67 

Ca  VII? 

970  887 

100 

F  I 

977  745 

100 

As  IV 

971.1 

500 

Fe  III 

977.790 

150 

Ge  V 

971.2 

300 

Ci  III 

977.82 

50 

Ni  11 

971.415 

50 

P  III 

977.89 

400 

0  I 

971.7381 

300 

Cl  IV 

977.90 

400 

859 


990.2C43 


977.9594  FINDING  LIST 


Eksieit 

Wavelength 

Intensity 

Malupkt 

Element 

Wsvelrngih 

Intensity 

Multiplel 

O  1 

977.9594 

520 

Cr  III 

984.95 

10 

Ni  II 

978.108 

25 

Mn  HI 

984.982 

5 

Mn  II 

978  II 

« 

Mn  III 

984.988 

750 

Cu  IV 

978.267 

10 

Cr  III 

985.12 

to 

Cl  I 

978.2844 

13 

Sc 

985.20 

800 

O  I 

978  6170 

40 

As  II 

985.345 

220 

Mn  11 

978 

0 

Cu  IV 

985.702 

10 

B  11 

978  1 

10 

Cl  IV 

985.75 

400 

F-  III 

979.. (2 

300 

Fe  III 

985.824 

550 

13 

Cu  II 

979.4209 

5 

As  II 

985.847 

220 

Ni  III 

979  589 

430 

13 

Ni  11 

985.918 

10 

Mn  III 

979.636 

40 

Mn  III 

985.974 

2 

Fe  III 

979.704 

150 

K 

986.203 

N  III 

979  842 

400 

12 

Mn  HI 

986.239 

V 

N  Ill 

979  919 

450 

12 

Mn  III 

986.322 

60 

Cl  I 

979.963 

1 

Fe  III 

986.514 

250 

Mn  III 

979.963 

500 

Zn  II 

986.510 

8 

2 

Fe  III 

980  416 

70 

At  I! 

986.55 

0 

Cl  I 

980.5061 

3 

Fe  III 

986.637 

300 

As  IV 

980.6 

500 

Se  11 

986.71 

50 

Zn 

980.62? 

10 

K 

986.763 

50 

Cl  I 

980.9191 

4 

Zn  IV 

986.960 

2h 

Fe  III 

98 i. 084 

70 

Kr  III 

987  289 

500 

Fe  III 

981.373 

650 

13 

Ca 

987.336 

250 

Mn  III 

981.462 

0 

Ni  11 

987.339 

4 

Ni  II 

981.768 

50 

Zn 

987  445 

10 

Cl  1 

981.679 

2 

Cr  HI 

987.58 

20 

K  VI? 

982.115 

100 

Cl  I 

987.599 

1 

Zn 

982.753 

10 

As  II 

987.634 

125 

Cl  I 

•’82.285 

2 

Cu  II 

987.6570 

10 

C<  IV 

982.318 

12 

Ca  V? 

987  680 

150 

Mn  II 

982.90 

25 

9 

As  V 

987.7 

500 

Ni  II 

983.0C4 

3 

A!  11 

987.80 

0 

Cu  IV 

983.205 

10 

Ca  VII? 

987.867 

150 

Mn  II 

983.24 

20 

9 

Cl  1 

987.885 

2 

Mn  III 

983.369 

20 

Ge  V 

987.9 

250 

Mn  11 

983  40 

i5 

9 

Cl  I 

987.916 

1 

Ni  II 

983.431 

1 

Mn  III 

987  994 

0 

Ca  VII? 

983.432 

200 

Fe  III 

988.148 

150 

Fe  III 

983.510 

150 

Ni  II 

988.338 

10 

Ni  II 

983.592 

2 

Cl  ! 

988.410 

2 

Cu  IV 

983.667 

15 

O  IV 

988.523 

25 

Fe  III 

983.877 

650w 

13 

0  IV 

988.571 

40 

F  III 

983.927 

i 

O  I 

988.5?78 

5 

Se  a 

983.94 

600 

3 

O  IV 

988.628 

40 

Cu  Ii 

983.9802 

I 

32 

O  1 

488.6549 

80 

5 

Be  II 

983.984 

50 

Zn  IV 

988.667 

5 

Be  11 

984,048 

150 

O  IV 

988.713 

40 

Mn  III 

984,129 

450 

O  I 

988.7734 

403 

Zn  I! 

984.139 

10 

2 

Ge  III 

988.94 

24  J 

Cl  I 

984.2864 

7 

Cl  I 

988.9436 

5 

Cl  1 

984.3230 

8 

Co  III 

989. t69 

1 

Sc 

984.49 

300 

Cu  11 

989.2365 

8 

31 

Cu  II 

984  5336 

10 

Mn  III 

989.414 

0 

Cr  III 

984.54 

10 

Fe  II! 

989.467 

250 

Mn  III 

984.572 

0 

Cl  I 

989.484 

2 

a  H 

984,673 

100 

Cl  I 

989.6543 

4 

Gc  V 

984  8 

200 

A!  II 

989.70 

0 

Mn  11! 

984,883 

600 

Cl  1 

989.713 

I 

Mn  Hi 

984.904 

6 

N  III 

989.790 

800 

1 

Ca  III 

984  919 

25 

Si  II 

989.8730  st 

100 

6 

As  11 

984.919 

200 

Ca  VII? 

989.973 

150 

Br  II 

984.93 

500 

Mn  III 

990.066 

10 

Cl  I 

984.939 

2 

O  I 

990.1269 

80 

5 

Cl  IV 

984  95 

700 

O  I 

990.2043 

200 

5 

1L 


860 


990.2' 5 


FINDING  LIST 


1000.091 


Element 


Wirelength 


Intensity 


Fe  III 
Zc 
Cl  I 
Ge  V 
Ni  II 

C!  I 
Fe  III 
O  ! 

AI  II 
As  II 

F  III 
Fe  III 
N  III 
N  III 
Cl  I 

Fe  III 
Mn  III 
Co  III 
Ge  V 
Ne  II 

He  II 
Fe  III 
He  II 
Ni  II 

Ci  ill 


Fe  III 
Cr  III 

Ca  IV? 
Sc 

Mq  III 

Fe  III 
Si  III 

Sc 

Ni  II 
F  III 

Ca  V? 

CI  I 
F  IV 
Mn  III 
Ca  III 

Fc  III 
Fe  III 
Ni  II 
Ni  II 
Ni  II 


990  233 
990.443 
990.4591 
990.5 
990.626 

990.629 

990.800 

990.8010 

990.88 

991.068 

991 . 102 
991.232 
991.514 

991  579 
991  640 

991  829 
991.942 
992.145 
992.2 
992.253 

992.334  P 
992.337 
992.391  P 

992  516 
992.59 


994.257 
994  31 
994  31* 
994.36 
994  470 

994.724 

994  787 
994.86 
994.867 
994.899 

994.946 
95  i  9965 

995  12 
995  122 
995  J35 

995.150 
995  223 
995.256 
995.445 
995.453 


250 

15 

5 

250 

IOC 

2 

400 

10G 

1 

0 

3 

600 

600 

90(1 

2 

400 

350 

5 

200 

30 

27 

150 

48 

20 

50 


200 

40 

300 

304 

600 

40? 

260 

400 

10 

6 

150 

4 

I 

50 

;o 

400 

150 

30 

4 

1 


22 

5 


22 

I 

1 


42 


16 

22 

16 


C!  I 

992.679 

1 

Si  II 

992  6826  st 

200 

6 

Ca  VII? 

992.740 

50 

Mn  III 

992.S6S 

80 

CI  I 

992.9098 

8 

CI  I 

992.9470 

5 

Cu  II 

992.9532 

25 

32 

Ne  VI 

993  0  P 

CI  1 

993.007 

2 

Fe  III 

993.080 

450 

29 

Ni  U 

993.128 

15 

Mn  III 

993.212 

120 

F  III 

993.281 

6 

F  IV 

993.29 

10 

Ni  II 

993.341 

I 

Si  III 

993  519 

200 

6 

Mr.  Ill 

993  789 

150 

Ne  II 
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Si  IV 

1047.271  P 

21 

Cu  II 

1052.1747 

20 

24 

*‘.u  II 

1047.40 

1 

N  I 

1052.18 

3 

Co  III 

1047.471 

2 

Mn  HI 

1052.193 

100 

1065.7821 


1052.36 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multipict 

Element 

Wavelength 

Intensity 

Muhipkt 

Cr  III 

1052.36 

30 

Cr  in 

1059.13 

600 

Mn  III 

1052.431 

30 

Mn  n 

1059.53 

1 

Cl  I 

1052.4631 

4 

Fe  II 

1059.571 

400 

21 

Cu  IV 

1052.52* 

43 

F  IV 

1059.63 

35 

Ni  II 

1052.534 

10 

F  IV 

1059.73 

1 

Mn  II 

1052.60 

5 

0 

'059.930 

80 

N  I 

1052.64 

2 

Mn  II 

1059.98 

1 

Mn  III 

1052.718 

450 

Cr  in 

1060.15 

600 

8 

Ci  III 

1052.89 

20 

Fe  in 

1060.258 

250 

Ni  II 

1052.983 

2 

0  V 

1060.380 

80 

Br  11 

1053.0 

50 

Li  III 

1060.41  P 

N  I 

1053.04 

3 

Mn  01 

1060.565 

0 

S  II 

1053.21 

35 

Cu  II 

1060.6343 

60 

23 

CO  Hi 

1053.257 

10 

Cr  in 

1060.68 

30 

N  I 

1053.35 

5 

Fe  ID 

1060  723 

250 

Ni  n 

1053.729 

15 

Ca  III 

1060.751 

50 

N  I 

1053.78 

3 

Mn  m 

1060.760 

300 

Cr  III 

1054.10 

70 

Cr  in 

1061.04 

600 

8 

Cr  III 

1054.32 

100 

Fe  in 

1061.127 

250 

Ge  v 

1054  5 

200 

Fe  in 

1061.245 

300 

40 

Ci  III 

1054.66 

150 

Mn  Ui 

1061.383 

90 

Cu  11 

1054.6901 

60 

60 

Cu  IV 

1061.581 

61 

Ge  II 

1055.0261  st 

100 

6 

Mn  n 

1061.64 

1 

Ni  II 

1055  246 

15 

Fe  in 

1061.708 

400 

40 

Fe  II 

1055.269 

500 

21 

o  rv 

1061.780 

25 

A1  II 

1055.28 

1 

Me  III 

.061,825 

150 

Mn  III 

1055.289 

80 

Fe  III 

1061  827 

250 

40 

Ni  II 

1055.291 

30 

O  IV 

1061.952 

25 

Cu  IV 

1055.408 

21 

o  rv 

1062. 1 33 

40 

C.  IV 

1055.43 

10 

Zn  IV 

1062.240 

1 

O  V 

1055.45! 

200 

O  TV 

1062.271 

40 

Mn  Hi 

1055.523 

350 

Fe  III 

1062.272 

200 

40 

Mg  IV 

1055.757 

60 

O  IV 

>062.434 

10 

V  III 

1055.79 

50 

Mn  11 

1062.51 

30 

16 

Cu  II 

1055.7968 

40 

22 

S  IV 

1062.67 

600 

1 

Mn  III 

1055.839 

0 

Cr  III 

1062.68 

500 

8 

Cr  IV 

1055.89 

400 

Fe  II 

1062.758 

400 

21 

Cr  III 

1056.11 

100 

O  IV 

1062.840 

10 

Mn  III 

1056.271 

30 

Ni  II 

1062.965 

1 

Cu  IV 

1056.417 

12 

Fe  II 

1062.982 

300 

19 

As  V 

1056.6 

250 

Cu  II 

1063.0052 

60 

23 

Cu  IV 

1056.662 

14 

e  III 

1063.188 

250 

A1  II 

1056.68 

0 

C  II 

1063.285 

5 

12.01 

V  III 

1056.76 

5 

Fe  in 

1063.309 

200 

40 

Br  II 

1056.77 

250 

C  II 

1063.313 

5 

12.01 

Mn  II 

1056.80 

4 

Mn  II 

i 063. 43 

1 

Si  II 

1056.899 

2  -A 

13.07 

Cr  III 

1063.63 

10 

17 

Cu  II 

1056.9546 

60 

59 

Mn  III 

1063.745 

20 

Cr  III 

1056.97 

30 

Cl  II 

1063.83 

500 

1 

Si  II 

1057.050 

30  -A 

13  07 

Fe  in 

1063.872 

550 

40 

Cr  'll 

1057.30 

5 

8 

Cu  IV 

1064.014 

58 

Se  'I 

1057.41 

900 

10 

Cr  III 

1064.32 

300 

17 

Si  II 

1057.503 

15  -A 

13.07 

Cr  III 

1064.43 

300 

17 

Si  II 

1057.690 

2  -A 

13.07 

P  IV 

1064.60 

120 

Cr  IV 

1057.85 

300 

Fe  III 

1064.611 

70 

F  IV 

'058.10 

10 

Br  II 

1064.66 

450 

O  V 

1058.149 

120 

P  II 

1064.80 

150 

Mn  III 

1058.270 

120 

Ca  III 

1064.899 

50 

V  III 

1058.48 

50 

Cr  III 

1065.12 

150 

17 

F  IV 

1058.50 

10 

F  III 

1065  268 

60 

Cr  III 

1058.63 

3 

8 

Cr  III 

1065.40 

30 

17 

Cu  II 

1058  7988 

40 

23 

V  III 

1065.51 

10 

Ge  III 

1058.89 

240 

P  IV 

1065.55 

no 

O  V 

1058.998 

80 

Mn  D 

1065.56 

25 

16 

Cu  II 

1059  0960 

60 

58 

Cu  II 

1065.782! 

20 

57 

867 


1065.824 


FINDING  LIST 


1077.02 


Element 

Wavelength 

I  eternity 

Multi  p4ct 

Element 

Wavelength 

Intensity 

Muftiplet 

Cu  IV 

1065.824 

55 

Cu  IV 

1070.291 

18 

C  11 

1065.8913  ST 

7C0 

12 

Cu  II 

1270.3112 

15 

22 

C  11 

1065.9199  ST 

100 

12 

Cr  III 

1076.55 

30b 

C  11 

1066.1332  ST 

500 

12 

Cr  IV 

1070.55 

30b 

Cu  11 

1066.1343 

20 

22 

Fe  III 

1070.556 

200 

26 

Fe  III 

1066.143 

350 

27 

Ni  II 

1070.590 

to 

Ft  111 

1066.181 

300 

26 

F  III 

1070.623 

20 

Cr  111 

1066.23 

500 

17 

Cl  II 

1071.05 

tooo 

1 

F  III 

1066251 

6 

V  IV 

1071 .054 

20 

Mu  III 

1066.287 

10 

Fe  II 

1071.260 

100 

20 

Cr  IV 

1066.36 

50 

Mn  III 

1071.33! 

700 

Cu  IV 

1066.365 

20 

Fe  II 

1071.596 

600 

19 

Zn  IV 

1066.520 

1 

A!  Ill 

1071.730 

Cr  III 

1066.55 

50 

Cu  IV 

1071.730 

14 

Si  IV 

1066.629 

550 

11 

Fe  in 

1071.746 

300 

26 

P  IV 

1066.64 

80 

A1  III 

1071.757 

Ar  I 

1066  66 

750 

1 

C!  11 

1071.76 

500 

1 

Nc  II 

1066.764 

30 

Br  II 

1071.8 

750 

N  I 

1066.992 

10 

Mn  III 

1071.803 

700 

Mn  III 

1067.049 

150 

Cr  III 

1072.13 

200 

16 

Cu  IV 

1067.056 

14 

Fe  III 

1072.217 

250 

Cr  III 

1067.16 

200 

Mn  III 

1072.372 

120 

Cr  III 

1067.25 

200 

Zn  IV 

1072  4% 

1 

N  1 

1067.308 

8 

Ge  V 

1022.5 

300 

Mn  III 

1067.343 

0 

P  IV 

1072.53 

120 

N  I 

1067  386 

10 

Mn  III 

i072.598 

400 

Br  I 

1067.559 

1 

Mn  III 

1072.727 

50 

N  1 

1067.616 

15 

S  IV 

1072.99 

600 

1 

Mn  II 

1067.73 

25 

16 

Mn  III 

1073.027 

30 

Ca  III 

1067.781 

25 

Zn  IV 

1073.027 

Br  I 

1067.805 

1 

Ni  VS? 

1073.11 

120 

0  IV 

1067.810 

120 

F  IV 

1073.22 

5 

Cr  III 

1067  92 

200 

P  IV 

1073.37 

l.'O 

Cl  II 

1067.94 

200 

1 

Ge  IV 

.  38 

20 

Fe  III 

1068  1 90 

300 

27 

S  IV 

107>  52 

400 

1 

Br  I 

1068.256 

1 

Cr  III 

1073.7  1 

200 

16 

Fe  III 

1068.299 

200 

Cu  II 

1073.7454 

30 

23 

Ge  V 

1068.3 

250 

Ne  II 

1073.781 

50 

Fe  II 

1068.356 

600 

19 

Mn  III 

1073.789 

809 

Cr  III 

1068.41 

800 

Br  1 

1073.912 

2 

N  I 

1068.477 

13 

Fe  III 

1074.061 

70 

26 

N  I 

1068.627 

12 

F  IV 

1074.10 

1 

Ne  II 

1068.649 

70 

Cu  IV 

1074  163 

21 

N  I 

1068  670 

1! 

Br  I 

1074.243 

2 

Br  I 

1068.849 

0 

Nc  II 

1074.313 

10 

Cu  IV 

1068  859 

17 

Mn  III 

1074.460 

80 

Se  III 

1068  87 

100 

Ni  VI? 

1074.51 

150 

Mn  III 

1068.980 

450 

Cr  III 

1074  56 

50 

16 

Fe  III 

1069  019 

300 

27 

Ca  III 

1074.667 

10 

Fe  II 

1069.038 

300 

20 

V  III 

1074.76 

0 

Ge  V 

1069.1 

250 

Br  1 

1074.803 

1 

N  I 

1069.110 

8 

Fe  III 

1075.024 

250 

26 

Mu  II 

1069  11 

20 

16 

F  IV 

1075.05 

5 

Cu  II 

1069.1954 

50 

23 

(ie  II 

1075.0720  st 

300 

6 

N  I 

1069  206 

9 

Cl  II 

1075  24 

350 

1 

N  i 

1069  374 

7 

Br  1 

1075.345 

1 

Cr  III 

1069.45 

20 

Ni  II 

1075.551 

3 

N  I 

1069.468 

6 

Ne  li 

1075.688 

20 

F  III 

1069.636 

6 

Ni  II 

1076.006 

2 

Se  III 

1069  72 

500 

Cr  111 

1076.15 

200 

16 

V  III 

1069.74 

50 

Fc  II 

1076.556 

40 

52 

Mn  II 

1069.77 

10 

16 

Cr  III 

1076.7* 

200 

32 

N  I 

1069  990 

11 

F  IV 

1076  86 

5 

Mn  III 

1070.01! 

450 

Br  I 

1076.964 

1 

Fe  III 

1070.284 

250 

Mn  11 

1077  02 

3 

FINDING  LIST 


1089  2447 


1077.090 


Element 

W>veksof;tb 

Intensity 

Multipkt 

Etc  meat 

Wavelength 

Intensity 

Multiplet 

Cu  IV 

1077  090 

22 

—  ...  - 

I 

N  II 

1084.562 

150 

i 

S  III 

1077.13 

800 

8 

N  II 

1084.580 

750 

i 

Ni  II 

1077. 163 

4 

CI  I 

1084.6671 

40 

Cr  III 

1077.29 

10 

Br  l 

I084.S10 

1 

Co  III 

1077.530 

2 

Cr  III 

1084.84 

20 

Sc  II 

1077  54 

400 

He  II 

1084.908  P 

73 

14 

Br  I 

1077.873 

I 

He  II 

1084.975  P 

132 

14 

Cu  II 

1077.8759 

1 

Br  1 

1085.050 

1 

Mn  III 

1077.920 

250 

CI  I 

1085.1709 

40 

Ge  IV 

1078.02 

404 

Cr  III 

1085.27 

20 

Br  I 

1078.124 

1 

F  III 

1085.297 

3 

Co  III 

1078.127 

2 

CI  I 

1085.3035 

45 

Br  I 

1078  242 

2 

Mn  III 

1085.423 

600 

Mr  III 

1078.572 

20 

Ni  II 

1085.441 

150 

N  IV 

1078  708 

300 

18  88 

Ge  II 

1085.513 

100 

5 

Ci  III 

1078.80 

30 

32 

N  I! 

1085.529  P 

1 

Cl  II 

1079.08 

’58 

I 

N  11 

1085.546 

400 

1 

Co  III 

1079.098 

2 

Mn  II 

1085.62 

2 

Br  I 

1079.320 

2 

N  II 

1085.701 

1000 

I 

Cr  III 

1079  43 

150 

32 

A,  II 

1085  729 

150 

As  IV 

1079.5 

350 

Mn  Hi 

>085.772 

850 

Zn 

1079.655 

10 

Se  11 

1085  88 

500 

V  III 

1079.72 

5 

Br  I 

1085.896 

0 

Sc  HI 

1079.76 

800 

Cr  Ih 

1085.96 

20 

Cu  IV 

1079.804 

46 

N  IV 

1086.084 

b 

18.78 

CI  I 

1079  8821 

30 

Cu  11 

1086. 1102 

5 

21 

Cr  III 

1079.97 

10 

N  IV 

1086.269 

50 

18.78 

Cr  III 

1080.2! 

20 

32 

V  IV 

1086.382 

5 

Mn  II 

1080  29 

5 

Ge  V 

1086.5 

250 

Mn  III 

1080  386 

100 

Ni  I! 

1086.503 

4 

Mn  III 

1080.44* 

100 

V  ill 

1086.53 

0 

Cu  IV 

1080.830 

<2 

Min  III 

1086.533 

90 

Br  I 

1080.68? 

2 

M.n  III 

1086.688 

400 

O  IV 

1080.965 

60 

N  IV 

1086.691 

100 

18.78 

Ni  II 

1081. 035 

200 

Fe  III 

1086.748 

300 

As  II 

I9PI.090 

190 

Mn  III 

1 086.751 

400 

Mn  III 

1081.636 

0 

P  IV 

1086.94 

80 

O  !V 

1081 .645 

10 

Kr  IV 

1087.29  P 

Ni  V!? 

1081.82 

10 

Mn  III 

1087.368 

50 

H  II 

1081 .875 

300 

Br  I 

1087.468 

2 

V  III 

1081.98 

0 

Br  I 

1087.687 

2 

B  II 

1087.073 

300 

Mn  III 

1087.699 

40 

Cr  III 

1082.10 

50 

Cr  III 

1087 .70 

10 

Cu  IV 

1082.253 

14 

Ne  11 

1087.789 

40 

Mn  III 

1082.300 

800 

Br  I 

1087.819 

1 

F  V 

'782  215 

100 

F  V 

1087.820 

35 

As  I! 

i 082 . 350 

350 

Mn  III 

1087.862 

0 

Si  II? 

1882.400 

2 

Ni  VI? 

1087.97 

500 

Mn  III 

1082.588 

650 

Cl  I 

1088.062 

60 

Sc 

1082.62 

200 

Mn  III 

1088. 185 

650 

Mn  IV 

IC82.645 

100 

Fe  111 

1088.224 

70 

Fe  III 

1082.838 

250 

Cr  III 

1088.28 

10 

Fe  in 

1083. 176 

150 

Ge  V 

1088.3 

400 

Si  III 

1083.210 

120 

23 

Mn  HI 

1088.324 

35.1 

Mn  ill 

1083.276 

I 

F  V 

1088.387 

1 50 

O  IV 

1083.382 

10 

Cu  11 

1088.3953 

20 

O  IV 

1083  613 

10 

Ge.  Ill 

1088.46 

800 

Cr  III 

1083.72 

20 

32 

Co  III 

1088.486 

I 

Mn  III 

1083.795 

300 

P  IV 

1088  61 

520 

N  II 

1083  990 

400 

1 

Zn 

1088.711 

1C 

Si  II? 

1084.144 

3 

Mn  III 

1088.724 

550 

O  IV 

>084.189 

40 

Br  I 

1089.039 

2 

Cr  III 

1084.26 

30 

Fe  III 

1089.061 

200 

As  II 

1084.370 

190 

Br  I 

1089.203 

I 

Mn  III 

1084.485 

45C 

_ 

Cu  II 

1089  2447 

3 

869 


526-206  0-73  -  56 


gatesiifj 


vusiO 


1099.061 


FINDING  LIST 


1113.22* 


Element 


Wavelength 


Intensity 


Multiple! 


Fe  III 

1099.061  P 

150 

Se  III 

1099.10 

900 

Fe  I  I 

1099.117 

500h 

N  I 

1099.150 

13 

N  I 

1099.263 

8 

Cr  III 

1099.46 

100 

Ni  II 

1099.471 

1 

C«  III 

1099.495 

J) 

Cl  I 

109T  5230 

40 

Cr  III 

1099.82 

10 

Mn  III 

1099.858 

750 

Se  II 

1099.97 

300 

Fe  II 

1100.026 

400 

N  I 

1100.3593 

50 

N  I 

1100  4649 

15 

Na  III 

1100.49 

100 

Fe  II 

1100.525 

400 

Cr  III 

1100.6! 

300 

V  III 

1100.75 

100 

V  II! 

1100.87 

5 

Ge  II 

1100  98 

lOh 

Cr  III 

1101.26 

50 

N  I 

1101.2910 

45 

Cl  I 

1101.3381 

50 

Br  I 

1101.347 

2 

V  III 
Cr  III 
Br  I 
Br  II 
Br  I 

Fe  II 
P  IV 
Cu  II 
Zn  IV 
Cr  III 

Cl  I 
Ni  II 

V  III 
Cu  IV 
S  It 

Fe  II 
Cl  I 
Fe  II 
Cr  III 
Cl  I 

Mn  III 
Cu  IV 
Cr  III 
Cr  III 
Br  I 

Br  l 
Cr  III 
Ni  II 
Cr  III 
Fe  II 

V  III 
Cu  II 
Br  I 
Cr  III 
Br  I 

Br  I 
Fe  II 
Fe  II 
Cu  II 
Ge  II 


1101.42 

1101.43 
1101.456 
1101.47 
1101.498 

1101.538 

1101.65 

1101.8362 

1101.896 

1101.91 

11G1.9362 
1101.956 
1102.19 
i  102.198 
1102.32 

1102.385 

1102.755 

1102.758 

1102.88 

1103.069 

1103.190 
1103.489 
i  103.57 

1103.68 
1103.924 

1104.168 

1104.44 

1104.602 

1104.69 
1104.978 

1105.17 

1105.1765 

1105.460 

1105.80 

1105.844 

1105.994 
1106.215 
1106.362 
1196  447! 

1 106.737 


25 

300 

50 


400 

40 

1 

2h 

150 

40 

5 

5 

27 

300 

160 

40 

20 

300 

50 

650 

14 

10 

30 

2 

2 

!  50 
1 

30 

20 

25 

5 

2 

70 

2 


300 

100 

3 

200 


18 


18 


18 

23 


23 

18 

21 

31 


3 

18 

17 


31 

23 

18 


2! 


17 

15 


Element 


Wavelength 


Sc 

1107.13 

V  III 

1107.36 

Br  I 

1 107.442 

Ai  II 

1107.476 

Br  I 

1107.512 

Mn  ni 

1107.517 

a  I 

1107.5282 

C  IV 

1107.600 

V  III 

1107.76 

Sc 

1107.77 

Mo  m 

1107.814 

C  IV 

1107.933 

Cr  III 

1108.11 

Mn  m 

1108.164 

Si  III 

1108.368 

S  IV 

1108.48 

Mn  m 

1108.482 

v  ni 

1 108.71 

Ni  » 

1108.729 

Ci  I 

1108.8113 

Mn  ni 

1109.073 

F  III 

1109.262 

Sc 

1109.40 

Br  I 

1109.422 

V  III 

1109.49 

Kr  IV 

i  109.62 

Cu  I< 

1109.7445 

Zn  .V 

1109.919 

S  III 

1109.965 

,1  I 

1110.2948 

v  ni 

1110.45 

Mn  III 

1110.508 

Kr  IV 

111064 

V  IV 

1110.720 

Br  I 

1110.904 

V  III 

1110.92 

Sc 

1110.96 

S  IV 

1111.08 

Mn  ni 

1111  105 

Fe  II 

1111.114 

P  IV 

1111.13 

Cr  IV 

1111.17 

3r  I 

1111.579 

Br  I 

1111.751 

Cu  H 

' 1 11 .7577 

F  III 

1111  ~82 

Mn  n 

111  1.90 

Zn  IV 

1111.935 

v  ni 

1112.03 

C  1 

1112.058 

Fe  II 

1112.086 

F  II 

1112.110 

Mn  II 

H17.19 

V  IV 

1112.199 

Mn  III 

1112.284 

F  II 

1112.302 

Cu  II 

1112.407 

V  IV 

1112  436 

Cr  V 

1112.47 

F  III 

1112.507 

Cr  III 

1112.60 

Br  I 

1112  743 

Mn  ti! 

1113.18 

Mn  ni 

1113.193 

Si  III 

1113  228 

Intensity 

200 
100 
2 

300 
2 

0 
70 
50 
25 
200 

350 
100 
100 
20 
280 

200 
750 
5 
30 
15 

300 
3 

200 
1 

5 


1 

35 

320 

60 

25 

150 

2 

3 

25 

200 

200 

10 

300 

40 

10 

2 

2 

0 

3 

10 

2 

100 

10 

700 

10 

0 

5 

750 

10*3 

5 

5 

60 

6 

10 

1 

5 

900 

360 


Muhiptet 


11.15 


11.15 


2 

15 


20 

31 

30.01 

16 

31 
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1113  23 


FINDING  LIST 


1126  28 


hitmen! 

Wavelength 

Intensity 

Multiple! 

Klemeol 

Wavelength 

Intensity 

Muliiplet 

Mr  II 

1113.23 

9 

31 

Ge  II 

1120.458 

200 

5 

F  111 

11 13  244 

3 

Mn  III 

1120.768 

0 

Ci  III 

1113.26 

100 

30 

V  III 

1S21.I6 

15 

3 

Mr.  II 

r  13.39 

0 

31 

Ni  II 

1121.162 

125 

1-  III 

1113  463 

20 

Cr  ill 

1121.35 

30 

Mn  III 

1113  677 

20 

Mn  III 

1121.413 

1 

Ga  II 

1113  78 

50 

Br  I 

1121.473 

3 

Co  III 

1114.405 

1 

Co  XIV 

1121.6 

f 

Mn  11 

1114  44 

8 

31 

Br  I 

i i 21 .839 

2 

C  1 

1114.457 

50 

30 

r  !•  v 

1121 .98 

5 

Mn  II 

1114.30 

o 

31 

Fe  II 

1121.987 

SCO 

12 

Mn  III 

1114  53 

lb 

C  I 

1122.098 

20 

28 

Kr  IV 

1114.95  P 

Mn  HI 

1122.113 

0 

Mn  III 

1115.147 

90 

V  lil 

1122  13 

75 

Br  I 

1115  448 

2 

C  1 

1122.260 

50 

27.01 

Mn  11 

1115.53 

6 

31 

Na  III 

1122  30 

10 

Zn  II 

1115.657 

8h 

Sc 

1122.32 

200 

V  III 

1115.71 

50 

C  I 

1122.328 

100 

27 

Zn  IV 

1115  801 

3 

Mn  III 

1122.397 

450 

F  II 

1115  946 

40 

s  in 

1122.42 

200 

Br  I 

1116.105 

2 

Cr  III 

112?  43 

150 

22 

Mn  III 

1116.151 

350 

C  I 

112?  ui 

20 

27 

I  i  III 

1116.33  P 

Si  IV 

1122.486 

550 

3 

Mn  II 

1116.37 

6 

31 

Ge  V 

1122.5 

50 

Cr  III? 

1116.46 

10 

Ft  III 

1122.526 

600 

1 

Ni  II 

1116  557 

40 

Zn  IV 

1122.587 

3 

C.e  V 

11168 

300 

V  III 

1122.62 

* 

3 

P  IV 

1116.92 

I. 

C  I 

1122.7^5 

26.03 

Cr  'll 

1117.19 

.^O \j 

22 

C  I 

1 122.794 

20 

Zn 

1117  393 

10 

Fe  11 

1122.858 

500 

13 

Cr  V 

1117.55 

(J 

Cr  IV 

1122.87 

30 

C  I 

1117.581 

20 

V  III 

1123.00 

75 

3 

C  I 

1117  724 

50 

29 

C  1 

1123  107 

20 

V  III 

1117.78 

5 

Ni  II 

1123.113 

2 

Cr  III 

1117.88 

20 

30 

F  III 

1123.126 

20 

As  II 

1117  903 

200 

Ni  V 

1123  20 

0 

S  VI 

1117.91 

10) 

Cu  n 

1123  2260 

r- 

20 

P  V 

1117.98 

1000 

Cr  III 

1123.37 

30 

F  II 

1118.017 

iO 

V  II! 

1123.53 

50 

3 

Mn  II! 

ii  18.068 

0 

Cr  III 

1123.59 

150 

Al  III 

1118.173 

Cr  V 

117.3.62 

100 

Br  I 

1118.173 

3 

Sc 

1123  % 

200 

C  I 

1118.180 

50 

As  II 

1123.977 

225 

Al  III 

1 1 1 8  202 

Zn  III 

1124.021 

2 

F  III 

1118.320 

10 

Br  I 

1124.038 

3 

Al  III 

1118.353 

Ca  III 

1124.039 

100 

N,  II 

1118  404 

20 

Mn  III 

1124  109 

400 

Ni  II 

1118.547 

25 

Fc  II 

1124  134 

400 

14 

Cr  III 

1118.55 

200 

30 

Mn  III 

1124.333 

80 

P  IV 

1118.59 

160 

S  II 

1124  39 

100 

8 

Mr.  Ill 

1118  574 

80 

Cr  Ill 

1124.43 

5 

30 

Al  IV 

1118.80 

2000 

V  HI 

1124.76 

5 

F  III 

1118.854 

3 

Fe  111 

1124  883 

600 

1 

Ni  II 

1118.921 

10 

C  VI 

1124.9  P 

Se  II 

1119  04 

100 

P  11 

1124.945 

10 

Br  I 

1119.140 

2 

S  II 

1125  GO 

100 

8 

Se  Ill 

1119.17 

1000 

Mn  III 

1125.065 

0 

Ga  II 

11)9.20 

1.50 

Cr  III 

1125.27 

100 

30 

Mn  III 

1119.303 

300 

Ge  V 

1 1 25  4 

25 

Ni  1! 

1119.330 

75 

V  Ill 

1125.70 

200 

3 

Cr  III 

1119.40 

5 

30 

Br  I 

1125.728 

4 

V  III 

1119.66 

50 

3 

Cr  III 

1125  73 

200 

22 

F  III 

1119.673 

6 

Cr  111 

1125.90 

20 

Br  1 

1119.725 

3 

V  III 

1126.13 

0 

Cu  II 

1119.9470 

15 

20 

Se  III 

1126.28 

300 

872 


M26.35  FINDING  LIST 


ElctS'.Jt 

Wavelength 

Intensify 

Multiple! 

Elans*: 

Wavelength 

Intensity 

Multiple! 

Cr  III? 

1126  35 

10 

"w  1 

1131. 194 

450 

i 

Fe  II 

1 126.425 

400 

13  1 

V  J 

1131.255 

20 

S  III 

1126  48 

50 

S  ii 

1131.65 

200 

8 

Fe  II 

1126.603 

400 

14 

Ne  II 

1131.724 

90 

Zn  Ii 

1126.611 

2b 

Ni  V 

1131.82 

0 

Fe  III 

1126  728 

P 

4a) 

1 

Ne  11 

1131.848 

100 

S  III 

1126  85 

100 

Li  II 

1131  884 

15 

Fe  II 

M26.850 

400 

12 

Cr  III 

1131.90 

150 

Mn  III 

1127  043 

150 

Fe  III 

1131.914 

200 

1 

Mn  III 

1 327.314 

650 

Cr  III 

1132.75 

300 

Si  II 

1127.442 

20fc -A 

13.06 

Br  I 

1132.822 

3 

Ge  11 

1127.48 

5h 

Cl  I 

1132.8528 

45 

Ni  I! 

1127  486 

5 

Br  1 

1133.116 

4 

Cr  HI 

1127.71 

150 

N  IV 

1133.117 

200 

18  43 

Cu  IV 

1127.830 

10 

Br  1 

1133  251 

2 

V  IV 

1127.836 

20 

Fe  11 

1  133.423 

500 

50 

S.  II 

1127.%/ 

40h -A 

11.06 

Sc 

1133.53 

200 

P  V 

1 128.01 

650 

y.rx  111 

1125.613 

500 

Fe  li! 

1128.050 

P 

550 

1 

Fe  II 

1133.678 

500 

II 

Fe  II 

1128.074 

500 

14 

F  II 

1133.714 

100 

He  II 

1 128.180 

100 

50 

Ni  II 

1133.730 

75 

C  1 

1128.252 

50 

26 

Zn  IV 

1133  744 

15 

Zn  II 

1128.300 

2h 

Se  1; 

1133.89 

100 

Si  IV 

1128  325 

n 

3 

Cr  III 

1133.91 

50 

Si  IV 

1128.340 

650 

3 

Cl  I 

1133.9341 

50 

Fe  II 

1P8.530 

200h 

194 

Ge  U 

1134.02 

20h 

Mn  III 

Ii  41.577 

120 

V  HI 

1134.16 

50 

v  ill 

1128.6? 

’5 

N  ! 

1134.1651 

560 

2 

C  i 

1128.686 

20 

25.01 

Co  XIII 

1134.3 

f 

Fe  MI 

II 28723 

p 

450 

I 

N  I 

1 1 34.4147 

550 

2 

C  I 

1128.752 

100 

26 

Ni  II 

1134.533 

150 

Cr  ill 

1128.78 

10 

Br  I 

1134.588 

5 

Sc 

1128  79 

400 

F  IV 

U34.78 

35 

C  I 

1128.817 

p 

25 

Br  I 

U34.888 

4 

Mn  111 

<128.825 

120 

Cu  IV 

1134  976 

10 

Cr  III 

1128  88 

30 

N  I 

1134.9801 

780 

2 

C  I 

1128.903 

20 

25.02 

N  IV 

1135.244 

150 

18.43 

Fe  Ii 

1128.909 

400 

13 

Cl  1 

1135.3310 

50 

C  I 

1129  030 

1.00 

25.01 

V  Ill 

1135.92 

0 

Cu  IV 

1129.076 

12 

F  11 

1135.938 

10 

C  I 

1129.135 

200 

25 

N  IV 

1136.241 

sOO 

18  43 

C  1 

1129.16; 

p 

25 

Br  1 

1130.294 

5 

Fe  Hi 

1129  190 

p 

450 

: 

Zn  IV 

1136  406 

40 

C  i 

1129. 196 

p 

25 

V  111 

1136.54 

0 

C  I 

1129.405 

20 

25 

Cr  III 

1136.67 

500 

C  I 

1129.624 

50 

24 

Al  IV 

1136  80 

150 

C  I 

i  129  749 

20 

25 

Mn  III 

1 1 36.867 

80 

F  II 

1129.758 

200 

Cr  III 

1 !  36  91 

10 

Fe  II 

1129.777 

240 

49 

Ne  V 

1137.0  P 

Se  II 

1129.79 

50 

Zn  III 

1137.030 

3 

C  I 

1129.924 

50 

24 

Cr  III 

1137.08 

0 

Br  I 

1129.979 

2 

Ni  II 

1137.091 

100 

C  I 

1130  171 

20 

23.01 

Ga  IV 

1137.1 

50 

Fe  III 

1130.404 

300 

1 

Zn  IV 

1137.243 

3 

Fe  II 

ii30.428 

500w 

12 

Mn  HI 

1137.518 

0 

Se  II 

1130  48 

100 

Ge  III 

1137.95 

200 

Ga  II 

I13C  81 

250 

Fe  II 

1138  039 

100 

48 

Fe  II 

1130  8? 

40 

48 

S  IV 

1138.12 

100 

Cu  II 

1130  8‘i3 

1 

20 

7.r 

1138.175 

10 

Cu  II 

1130.89/3 

1 

F  111 

1138.182 

6 

P  II 

1130.925 

10 

V  III 

1138.32 

15 

S  11 

1131.05 

200 

8 

Se  II 

1138.36 

50 

V  III 

II 31 .05 

60 

C  1 

1138. 383 

20 

23 

Cr  V 

1131  16 

20 

O  III 

1138.545 

100 

Br  I 

1131.171 

2 

Ni  II 

1138.547 

10 

1146.405 


!  138.557  FINDING  LIST 


Element 

Wavelength 

!c*£Otity 

Multipart 

Element 

Wavcknftn 

Intensity 

Mahiplet 

C  I 

1138.557 

30 

23 

v  ni 

1142.08 

5 

C  I 

11 38. 595 

20 

23 

Si  III 

1142.282 

120 

32 

Fe  II 

1138.642 

500 

11 

F  III 

1142.332 

10 

Cr  III 

1138.76 

20 

Fe  II 

1142.334 

500 

10 

Ge  V 

! 138.9 

25 

V  III 

1142.34 

10 

C  II 

1138.9358  ST 

200  -A 

14.04 

Fe  III 

1142.464 

250 

39 

C  I 

■138  946 

5C 

23 

Cu  II 

1142.6405 

20 

IS 

Ni  II 

1139.009 

3 

N  I 

1142.70 

2 

C  I 

ir.9.W3 

ICO 

23 

V  V 

1142  741 

40 

N  I 

1139.14 

1 

Cu  IV 

H  “.2.743 

16 

C  I 

1139.300 

20 

22.01 

Zn 

1142  865 

10 

C  II 

1139.3317  ST 

300  -A 

14.04 

P  12 

1142.88 

2C 

Br  I 

1139.350 

3 

Zn  II 

1142.904 

2h 

As  II 

1139  395 

500 

Fe  III 

1142.955 

300 

39 

C  I 

1139.426 

50 

22.02 

Be  II 

1142  956 

350 

C  II 

1135.4730  ST 

10  -A 

14.04 

A1  II 

i 142.97 

5 

F  VI 

1139.4% 

100 

Be  II 

1143.039 

500 

C  1 

1139.514 

20 

22 

V  III 

1143.19 

15 

Sc 

1139.53 

200 

Fe  II 

1143.235 

500 

10 

V  II! 

1139.54 

15 

Ge  II 

1* 43.25 

40h 

Br  I 

1139.544 

3 

N  I 

1143.31 

1 

Ni  II 

1139.6:'“ 

75 

F  IV 

1143.35 

5 

C  I 

1!39.6j0 

20 

22.01 

F  III 

1143.354 

1 

V  III 

1139.67 

25 

Ni  II 

1143.397 

50 

C  I 

1139.766 

70 

21.01 

Fe  III 

1143.545  P 

70 

.39 

C  I 

1139.742 

70 

22 

Cr  III 

1143.63 

150 

C  I 

1139  812 

150 

22 

N  I 

1143.6458 

15 

V  III 

1139.85 

75 

N  I 

1143.6508 

30 

C  I 

1135.865 

50 

22 

Fe  IK 

1143  67!  P 

200 

39 

C  I 

1140.005 

50 

22 

P  II? 

1143.71 

1 

C  I 

1140.223 

20 

21.01 

Fe  II 

1144.052 

100 

156 

C  I 

1140.357 

100 

21 

Cr  III 

1144.10 

100 

Mo  III 

1140.3% 

200 

N  I 

H  44.16 

2 

Ni  I! 

1140.459 

75 

Cl  I 

C  44.2999 

60 

Si  III 

1140.545 

120 

32 

Si  III 

11 '4.306 

160 

32 

C  I 

1140.574 

20 

21.01 

Cr  IV 

li  44.51 

70 

C  I 

1140.641 

150 

21 

Ni  VI? 

1144.32 

180 

V  III 

1140.66 

10 

Cu  II 

1144.8556 

30 

19 

Br  I 

1140.732 

1 

Fe  II 

1144.946 

700tv 

10 

N  I 

1140  74 

2 

Si  III 

1144  959 

120 

32 

Zn  IV 

1140.849 

8 

P  II 

1>  >  .Jl 

1 

Mn  III 

1140.856 

0 

Ca  III 

1  i  45 .062 

100 

P  II 

1141.00 

5 

Si  II! 

1145.122 

150 

41 

Cr  ill 

1141.17 

5 

Si  III 

!  345.14*9 

13 

41 

Mn  III 

1 141.171 

150 

Si  III 

1145.16 

1 

■M 

N  I 

1141  19 

J 

Si  III 

1145.177 

80 

41 

V  III 

1141.20 

5 

Si  III 

1145.19 

10 

41 

Fc  III 

1141.272 

200 

Si  III 

1145.22 

50 

41 

C  I 

1141.327 

20 

20 

Br  I 

1 145.268 

2 

Gc  II 

1141.36 

lOh 

N  I 

1145.27 

2 

Br  I 

1141.564 

2 

Cu  IV 

1145.290 

10 

Si  III 

1141.580 

140 

32 

Mn  IV 

1145.361 

120 

N  I 

1141.60 

Cl  1 

1H5.3«41 

30 

C  II 

1141.6246  ST 

300 

11.01 

Ni  VI? 

1145.57 

150 

C  II 

1141.6574  ST 

30 

11.01 

Si  III 

1145.669  P 

32 

C  I 

1141.678 

20 

20 

Mn  III 

1145.744 

0 

V  III 

1141.68 

25 

Br  I 

1145.854 

2 

C  II 

1141.7445  ST 

200 

11.01 

F  IV 

1145.89 

o 

F  III 

! 141  857 

3 

N  I 

1145.90 

I 

Se  II 

1141.94 

900 

7 

Ne  V 

1146.1  P 

Zn  II 

1*41  955 

5b 

Zn  III 

l!4t  105 

50 

Zn  IV 

1141.955 

20b 

Zn 

1146  190 

50 

Ni  VI? 

1141  % 

100 

Mn  III 

1 i 46.335 

70 

A!  IV 

1142  03 

50d 

Cr  III 

U 46.34 

250 

F  IV 

1142.07 

5 

Zn 

1146.465 

15 

874 


1157.770 


1140.75 


FINDING  LIST 


Element 

Wavdcogtii 

laic  any 

Multiple* 

Eleacat 

Wavelength 

latetuity 

Muhiptei 

V  III 

1146.75 

75 

2 

v  ni 

1153.18 

25 

2 

Ni  vn 

1146.8: 

80 

Fe  II 

1153.281 

400 

10 

Fe  II 

1146.963 

300 

10 

Zn  II 

1153.398 

5 

Ge  II 

1146.977 

3 

N  1 

1153.53 

4 

Zn 

1147.006 

10 

Cr  in 

1153.60 

150 

29 

Fe  II 

1147.413 

500 

10 

1153.773 

150 

Ni  II 

1147.633 

1 

Fe  II 

1154.955 

300 

10 

N  I 

1147.66 

4 

P  11 

1133.99 

120 

3 

Br  I 

1147.689 

2 

1154.12 

150 

29 

Sc 

1147.69 

I  NI 

1154.19 

3 

Cu  II 

1147.7617 

8 

19 

v  m 

1154.23 

230 

2 

Br  I 

1147.94? 

2 

1  e  II 

1154.401 

400 

Zn 

1148  062 

12 

V.a  IV 

1154.402 

25 

Sc  III 

1148  241 

30 

.  i  11 

1154.416 

150 

Fe  II 

1148.295 

600 

10 

i  Cr  Hi 

1154  43 

10 

29 

Ca  in 

1148.399 

101 

Sr  III 

1154.523 

40 

V  III 

1148.46 

2 

Kr  I 

1154.640 

1 

Fe  II 

1148.693 

160 

155 

1154.77 

75 

2 

N  I 

1148.77 

4 

si  in 

1154.998 

120 

31 

V  III 

1149  08 

25 

p  n 

1155.00 

40 

3 

Cu  IV 

1149  166 

18 

v  ni 

1155.11 

75 

2 

As  II 

1140.306 

Fe  II 

(155.273 

40 

157 

N  I 

1149  39 

•> 

s  ni 

*.155.34 

230 

Ge  II 

1149.547 

20 

Zn  IV 

1155.384 

5 

Mu  HI 

1149.572 

550 

Cr  in 

1155.39 

150 

29 

0  III 

11 49.603 

50 

V  III 

1155.41 

5 

Zn  IV 

1149  610 

25 

Zn  III 

1155.497 

60 

Ca  III 

1149  848 

150 

Mn  ni 

1155.544 

300 

V  III 

1149.94 

2 

C  I 

1155.809 

Ml 

19 

P  II 

1149% 

70 

3 

Zn  IV 

1155.850 

40 

F  IV 

1150.07 

10 

Si  III 

11 55. 057 

120 

31 

Ni  VI? 

Se  II 

1155.99 

700 

8 

V  III 

60 

2 

C  I 

1156.028 

150 

19 

AJ 

1150.27 

10 

C  I 

1156  199 

20 

19 

Fe  II 

1150.292 

400 

10 

Ga  IV 

1156.2 

250 

Br  I 

1150.312 

2 

A!  IV 

1156.21 

50 

Zn  IV 

1150  481 

30 

1156  34 

30 

30 

Ge  'II 

1 1  hiAifl 

240 

C  I 

1156.389 

100 

19 

Fe  II 

MM 

:o 

Ge  II 

1 1 56.462 

20 

Se  !V 

1150.8 

HO 

1156.47 

15 

A1  IV 

1150.55 

10 

C  I 

1156  560 

200 

IV 

0  III 

1150.882 

Fe  II 

1156.575 

40 

Se  V 

Mn  n 

1 156.66 

25 

30 

V  III 

150 

2 

C  I 

1156.765 

20 

18.01 

Sc 

1151.09 

200 

Si  III 

1156.782 

80 

31 

Fe  II 

1151.163 

500 

10 

! 156.13 

20 

30 

V  III 

1151.30 

25 

As  II 

1156.508 

10 

Br  I 

1151.381 

3 

Se  II 

1156.91 

800 

1 

O  I 

1152.1512 

6 

Mn  n 

1156.92 

20 

30 

Cu  III 

1152.155 

1 

P  II 

1156% 

50 

3 

V  III 

1152.17 

150 

2 

Cu  II 

1157  0206 

5 

IQ 

Zn  IV 

1152.278 

Al  II 

1157.10 

20 

N  I 

1152.30 

4 

Ni  VI? 

1157.13 

150 

Br  I 

1152.418 

3 

Ni  II 

1157.132 

1 

Fe  II 

1152.440 

300 

10 

v  ni 

1157.18 

400 

N  1 

1152.63 

1 

C  I 

1157.186 

20 

17 

Ca  III 

1152.706 

Zn  III 

1157.289 

40 

Mn  III 

1152.716 

700 

Se  il 

1157.31 

400 

P  II 

1152.81 

3 

C  I 

1157.330 

50 

18 

Cr  Eli 

1152.82 

29 

Se  IV 

1157.4 

500 

Fir  1 

1152.833 

2 

C  I 

1157.405 

150 

17 

Fe  11 

1 152.882 

Ge  II 

1157.50 

50h 

Zn 

1152  957 

V  V 

1157.577 

50 

Br  1 

1152.989 

2 

Cu  IV 

t i 57.603 

18 

Na  III 

1153.04 

1 

C  I 

1157.770 

350 

16 

875 


--- - - 


.......  . . .  . ^ . . . - 


miiiiaUMi 


1157.78 


FINDING  LIST 


i  168.32 


Element 


Kr  IV 
Cu  11 
Cu  II 
C  1 
C  I 

F  111 
Si  III 
C  I 
Al  11 
C  I 

C  1 
C  I 
C  I 
C  I 
Kr  ill 

F  III 
Ni  II 
V  III 
C  I 
As  II 

C  l 

Mn  111 
Br  I 
Ge  II 
P  II 

Ge  111 
F  III 
N  I 
Fc  II 
Ni  II 


V  V 
Ge  III 

V  III 
N  I 
N  I 

Si  III 
Br  I 
N  I 

V  III 
Ni  II 

Ge  III 
Sc 
N  I 
Mn  II 
Ni  II 

N  I 
Cr  Ill 
Si  III 
Mn  II 
Ni  VI? 

Mn  II 
Al  IV 
P  IV 
Ni  I! 

V  III 

Mn  II 
Mn  II 
Fe  II 
Sc  !!I 
S  III 

Al  III 
Cr  III 
Cu  II 
Al  III 
Ni  II 


Wavelength 


1157,78  P 
1157.8719 
1157,8807 
K57.910 
1 1 58.019 

1158  073 
1158.102 
1 158.132 
1158.24 
1158.324 

1158  397 
1 1 58.492 
1158.674 
1158.732 
1158  737 

1158  781 
1158.830 
1158.86 

1158.907 

1158.908 

1158.967 

1159.022 

1159  030 
1159  C66 
1 15". 08 

1159.12 
1159.227 
1 159.23 
1159.347 
1159.510 

1159.520 

1159.62 

1159.75 

1159  8172  P 

1159.84 

1160  255 
1160.332 
1160.39 
1160.77 
1160  776 

1160.79 
1160  91 
1160.9370  P 

1161.29 
H6I  297 

1161.30 
1161.4.3 
1161.579 
1161.61 
1161.61 

1161.76 

1161.85 
1161.87 
1161.927 
1162.07 

1162.02 

1162.02 

G62.351 

1.62.443 

1162.52 

1162.588 

1162.60 

1162.6010 

1162,621 

1162.748 


Intensity 


8 

8 

730 

750 

6 

140 

400 

1 

100 

100 

20 

100 

100 

300 

10 

100 

50 

50 

300 

200 

150 

2 

50 

80 

i60 

20 

4 

400 

160 

10 

160 

200 

2 

120 

3 

3 

300 

2 

161) 

200 

20 

15 


500 

160 

3 

20 

20 

lOd 

40 

1 

250 

50b 

50b 

40 

*0 

100 

10 

10 

3 

5 

150 


Multiple! 

||  Fietoeiit 

Wivckogth 

Intsasity 

sitthipkt 

!9 

|  Sc 

1162.77 

200 

V  III 

1162.81 

50 

Ni  VI? 

1163.20 

100 

16 

V  III 

1163.26 

75 

I 

16 

Zn 

1163.315 

15 

31 

Mn  II 

1163.32 

40 

4 

Ga  IV 

1163.6 

150 

16 

Ni  H 

1163.645 

50 

Ni  II 

1163.729 

8 

15.01 

V  11! 

1163.87 

60 

15  01 

N  I 

1163.8835 

150 

7 

16 

Ge  V 

1164.0 

200 

15.01 

N  I 

1  ’64.0016 

30 

7 

15 

Mn  III 

1164.019 

60 

N  I 

1164.2064 

60 

7 

Mn  11 

1164.21 

30 

4 

Ge  II 

1164  273 

100 

Ni  II 

1164  279 

150 

15.01 

O  IV 

1164  320 

25 

N  1 

1164  3246 

95 

7 

15 

Fe  II 

1164  48 

1 

O  IV 

1164  545 

40 

Ni  11 

1164  574 

100 

Cu  IV 

1 ’64.664 

12 

3 

O  VIII 

1164.8  P 

Kr  I 

1 16A86? 

200 

2 

Ge  V 

1165.2 

25 

73 

Fe  11 

1165.269 

240 

73 

Cu  IV 

1 165  3'T 

10 

Al 

1165  38 

lOd 

N  I 

1165  5943 

40 

C  III 

1165.698  P 

10 

11.76 

1 

Nt  II 

1165.798 

12 

Mn  11 

1165  82 

25 

28 

N. 

1165.8358 

15 

31 

C  III 

! 165.870  P 

100 

11.76 

F  III 

1165  961 

10 

S  111 

1166  13 

50 

Mn  11 

1166.16 

10 

28 

Cr  III 

1166  23 

10 

V  III 

1166  29 

75 

V  III 

1166. 

75 

1 

Se  II 

1166  53 

500 

7 

29 

V  HI 

1166  58 

75 

I 

Li  II 

1166.63 

5 

Zo  III 

11 66.79u 

25 

31 

Se  !V 

1166.8 

Mn  II 

1 166. Si 

8 

2* 

29 

V  III 

1166  86 

0 

Ni  II 

1167.030 

25 

29 

Mn  11 

1167.13 

20 

28 

Cl  I 

1167.1479 

100 

Mn  II 

I 167.31 

9 

28 

Al  IV 

1167.35 

10 

F  V 

1167.372 

1 

4 

N  I 

1167.4484 

350 

6 

29 

0  IV 

1167.532 

10 

153 

Ga  II 

1167.62 

50 

6 

Zn  III 

1167  764 

30 

Ni  II 

1167.803 

10 

Ni  II 

1168  040 

75 

19 

Mn  II 

1 168.07 

5 

28 

N  I 

1168.2154 

50 

Mn  II 

1168.25 

15 

28 

Cr  III 

1168.32 

100 

876 


1181  075 


1168. 5544 


FINDING  LIST 


=r--; 


htcacftt 

Wavetcaflii 

Intensity 

tejiupict 

Element 

Waveleaclli 

Intensity 

Muhiptel 

N  I 

1 168.3544 

200 

Si  III 

1174.369 

too 

30 

N  I 

1168.4167 

£0 

6 

Si  III 

1174.432 

120 

30 

Sc  II 

1168.53 

800 

1 

Mn  III 

1’  74.810 

iQ 

N  I 

1168  5358 

300 

6 

Cr  III 

1174.82 

150 

Br  I 

1168.542 

3 

C  Hi 

1174.933 

aoo 

4 

N  IV 

1168.599 

150 

18.83 

C  'll 

1175.263 

700 

4 

Sc  III 

1168  608 

50 

Mi  Xiv 

1175.3 

f 

Cr  HI 

1168.73 

20 

C  III 

1175.590 

600 

4 

C  IV 

1 168.873 

150 

11.19 

Fe  II 

1175.699 

20 

Sc  III 

1168.883 

20 

C  III 

1175.711 

1000 

4 

C  IV 

1168.990 

200 

11.19 

C  III 

1175.987 

700 

4 

N  IV 

1169.063 

100 

18.83 

C  III 

1176.370 

800 

4 

V  III 

1169.11 

75 

1 

Ge  V 

1 1 76.4 

25 

O  IV 

1169.160 

2 

Kr  IV 

1176.49  P 

Fe  II 

1169  19 

0 

N  I 

1176.5097 

350 

Cr  III 

1169.25 

20 

N  I 

1176.6304 

180 

V  III 

1 169.26 

GO 

1 

Zn 

1176.846 

10 

Mn  (I 

1169.28 

15 

28 

Ni  11 

1177.006 

1 

N  IV 

1169.478 

50 

18.83 

Ni  11 

1177.109 

50 

Mn  11 

1169.53 

15 

26 

Sc 

!  177.14 

20" 

N  1 

1169.6933 

80 

Br  I 

1177.233 

5 

Ni  VI? 

1170.08 

150 

Se  II 

1177.31 

100 

Cr  III 

1170.10 

30 

A!  II 

1177.43 

40 

Zn  III 

1170.149 

50 

Mn  III 

1177.484 

6 

N  I 

1170  1572 

10 

Zn  IV 

1177.484 

Ni  11 

1170.169 

20 

Mn  II 

1177.52 

20 

N  1 

1170.2766 

80 

Zn  III 

1177.651 

50 

N  I 

1170.4165 

5 

N  I 

1177  6948 

320 

Br 

1 170.479 

3 

Mn  II 

1177.89 

18 

Cu  / 

1170.576 

!  1 

F  III 

1177.988 

3 

Ga  IV 

1170.6 

500 

Si  III 

1178  004 

160 

30 

Cr  III 

1170.64 

5? 

Mn  III 

1' 78.031 

40 

N  I 

1170  6743 

20 

Se  II 

1 1  78.05 

400 

Sc  II 

1170  76 

200 

Mn  II 

1178  14 

15 

N  I 

1171.0834 

60 

Mn  II 

1178  34 

12 

Ni  II 

1171. 117 

15 

Zn  IV 

1178.391 

15 

V  III 

1171.27 

20 

1 

Mn  HI 

li 78.51 

2 

Ni  II 

1171  291 

100 

Cr  III 

1178.55 

30 

N  I 

1171.37 

2 

Ni  II 

1178.571 

30 

0  VIII 

1171.5  P 

F  III 

1178.642 

3 

Be  IV 

1171.56  P 

Mn  II 

1178.76 

5 

N  1 

1171.60 

2 

Cr  III 

1178  80 

20 

Fe  11 

1171 .606 

160 

154 

Zn  III 

1178  835 

25 

Ga  IV 

1171.7 

20 

Br  1 

1178.895 

6 

Zn  II 

1171 .943 

5 

Zn 

1178.929 

60 

N  I 

1172.01 

2 

Ge  II 

1178.957 

100 

As  III 

1172.2 

360 

Cr  III 

1S7S.99 

10 

Zn  IV 

1172  304 

30 

F  III 

1179.035 

6 

N  I 

1172.46 

3 

Cl  ! 

1179.2927 

250 

V  III 

1172.47 

5 

I 

At.  II 

1179.34 

1 

Si  III 

1172.529 

80 

30 

Mn  III 

1179.467 

4 

Mn  III 

1172.72! 

20 

Zn  IV 

1179  478 

50 

Sc 

1173.03 

300 

Cr  III 

1179.68 

30 

Ni  11 

1173.121 

1 

Ni  VI? 

1179.80 

290 

Cr  III 

1173.19 

Zn  IV 

1 179.814 

25 

Cu  IV 

1173.259 

32 

Mn  III 

1179.85 

21 

7 

Ni  II 

1173.298 

50 

Go  11 

1180.10 

lh 

Cr  ’II 

1173.34 

50 

Ni  II 

1180.271 

150 

Mi  II 

1173.477 

75 

Zn  IV 

1189  274 

4 

Off  SI 

1173.707 

7'' 

Na  III 

1 1 80.40 

160 

Cr  III 

1173.77 

100 

Mn  II 

1180.69 

1 

Ga  II 

1173.78 

100 

6 

Cr  111 

1180.81 

60 

Ge  111 

1173.78 

200 

Cr  Ill 

1181.03 

10 

Br  I 

1173.827 

4 

F  III 

1181.061 

10 

Zn 

1173.854 

50 

Ni  11 

1 181.075 

30 

877 


1181.194 


FINDING  LIST 


1193  240 


FINDING  LIST 


1203.95 


1193.264 


Element 

Wavelength 

Intercity 

Mulbptet 

Element 

Wavelength 

Intensity 

Mullipiet 

C  I 

1193.264 

150 

11 

Si  III 

1198.297  P 

40 

Ni  Ii 

1193.267 

5 

Cr  III 

1198.31 

70 

Si  II 

1193.2894  st 

200 

C 

_» 

Zn  III 

119S.J22 

15 

C  I 

1193.393 

250 

11 

Br  I 

1193.371 

6 

Cr  III 

1193.47 

70 

ai  :v 

1198.47 

50 

Cu  IV 

1193.475 

15 

Mn  ill 

1198  493 

30 

C  1 

It93.e79 

5C0 

9.02 

C  IV 

1198.58 

50d 

11.18 

Ca  III 

;i9?  697 

150 

v  ni 

1198.61 

100 

Cr  III? 

n  53  89 

10 

Mn  II 

1198  63 

10 

27 

C  I 

•193  9% 

120 

9.02 

Mn  III 

1198  994 

400 

S  III 

1194.02 

400 

1 

Fe  II 

1199.14 

1 

C  I 

1194.064 

350 

9.02 

m£i  II 

1199.34 

30 

26 

Za  IV 

1194.068 

30 

Mn  0 

1199.38 

50 

3 

C  I 

1194.229 

*20 

9.C2 

Zn 

1199.415 

60 

C  I 

1194.301 

120 

n 

N  I 

1196.5490  ST 

1000 

1 

S  III 

1194.40 

300 

i 

Se  II 

1199.72 

50 

C  I 

1194.406 

200 

9.02 

Zn 

1199.748 

15 

Br  I 

1194.413 

4 

N  I 

1200.2238  ST 

950 

1 

Cr  III 

1194.44 

30 

Ni  II 

1200  307 

1 

V  IV 

1194.467 

20 

Zn 

1200.339 

10 

C  I 

1 !  54.488 

350 

10 

Zn  III 

1200  635 

60 

Si  II 

1174.5001  st 

250 

5 

N  I 

1200.7113  ST 

700 

1 

C  I 

1154  615 

250 

9.02 

Ca  III 

1200.772 

50 

Ge  II 

1194.78- 

500 

11 

Zn  III 

1200.854 

50 

Ni  II 

1194.857 

15 

Cr  III 

1200.91 

50 

Cr  III 

1194  96 

30 

S  III 

1200.97 

400 

: 

Mn  II 

1195.00 

30 

Cr  in 

1201. -i 

50 

Zn 

1195.019 

12 

Ni  II 

*201.002 

3 

Ga  IV 

1195.1 

500 

Ni  II 

1201.119 

8 

Ti  IV 

1195.25 

100 

Mn  U 

1201.124 

20 

3 

Zn 

1195.366 

60 

Mn  11 

1201.23 

5 

26 

Cr  III 

1195.42 

10 

Cr  III 

1201  25 

100 

Fe  II 

1195.46 

1 

Zr  IV 

1201  292 

25 

Mn  II 

1195.97 

30 

27 

C!  ’ 

!20!.3L; 

100 

Zn 

1 196.009 

35 

F  ill 

1201.358 

3 

Cr  III 

1196.04 

30 

Cr  III 

*201.42 

150 

15 

Cr  ill 

11%.  32 

50 

15 

Zn  IV 

1201 .48« 

50 

Mn  11 

11944.33 

25 

27 

Mn  II 

1201.57 

40 

26 

Br  I 

1 196.370 

4 

Ga  IV 

1201.6 

200 

As  II 

1 196.383 

600 

Cu  II 

1201.6258 

2 

Se  II 

1196  40 

200 

S  III 

1201  71 

200 

1 

Si  m 

1196.436  P 

40 

Ni  II 

1201.838 

5 

Si  HI 

1158.470  P 

40 

Ni  It 

1201.957 

3 

Br  I 

1196.477 

4 

Cr  III 

1202  02 

10 

Mb  'I 

1 196.52 

20 

27 

S  III 

1207.10 

30 

1 

As  II 

n%.56i 

600 

Zn  III 

1202.152 

30 

V  III 

11%. 63 

0 

v  ni 

1202.25 

50 

Mn  II 

1 196.724 

25 

15 

Ca  III 

1202.309 

200 

Be  II 

1197.094 

330 

5 

Cr  in 

1202.45 

100 

15 

Zn 

1197.098 

10 

Ni  ’I 

1202.452 

8 

Zn  II 

1197. 149 

40 

Ni  II 

1202.511 

10 

Mn  II 

1197. 17 

40b 

3 

Mn  ni 

1202.807 

0 

Mn  II 

1197  17 

40b 

27 

V  in 

1202.87 

5 

Be  II 

1197.188 

670 

5 

N>  II 

1202.911 

3 

Cr  III 

1197.37 

200 

15 

Mn  n 

1203.07 

8 

26 

Si  II 

1197.3936  st 

100 

5 

Mn  U 

1203.25 

30 

26 

Fe  II 

1197.43 

0 

Cu  IV 

1203  261 

13 

Zn  IV 

1157.440 

30 

7n  III 

1203.270 

5v 

Mn  II 

1197.57 

10 

15 

a- 1 

1203.353 

4 

Cr  III 

1197.60 

10 

V  IV 

1203.41 

40 

P  IV 

1197.82 

40 

Zn  IV 

1203.430 

40 

Ar  IV 

1197.84 

40 

Ca  III 

1203.507 

10 

Zn  III 

1197.973 

20 

Cr  III 

1203.59 

120 

Mn  II 

(198,00 

!0 

27 

v  ni 

1203.86 

0 

Li  II 

1198.082 

700 

Cr  in 

1203.95 

20 

879 


1204.038 


FINDING  LIST 


12' 3.361 


EkmcL* 

Wavcicnf 

Intensity 

Multiset  | 

Element 

Wavelength 

intensity 

Multipkl 

Zn  IV 

1204  038 

30 

A1  II 

1208.35 

20 

Ni  II 

1204.102 

30 

B  II 

1208.36 

1 

P  IV 

1204.30 

40 

Ni  11 

1208.433 

1 

S  II? 

1204.30 

500 

Mn  III 

1208.476 

800 

2 r,  III 

1204. 310 

60 

B  II 

1208  546 

40 

F  ill 

1204.380 

6 

Ca  III 

120°  .716 

50 

Or  !!! 

1204.46 

50 

7 

B  II 

1208.825 

10 

Cr  III 

1204.59 

10 

Mn  n 

1208.83 

8 

'  u  II 

1204.6158 

1 

Cr  III 

1209.13 

800 

7 

Ml  II 

1204.62 

25 

2 

Ni  II 

1209.170 

7 

Cu  II 

1204  6356 

i 

At  II 

1209.19 

1 

Cli  ll 

1204.6531 

i 

As  III 

1209.3 

450 

Cr  ill 

1204.93 

200 

15 

F  II 

120y  345 

40 

Mn  11 

1204.95 

15 

Cr  in 

1209.42 

10 

Zn 

1204.964 

10 

Ni  II 

1209.492 

1 

N  VII 

1205.0  P 

Cr  III 

1209.66 

10 

Ge  II 

1205.049 

15 

11 

Br  I 

1209.756 

8 

Ni  II 

1205.088 

15 

A1  II 

1210.09 

5 

Cu  II 

1205.1467 

0 

Ni  II 

1210.19? 

10 

Cr  III 

1205.15 

10 

Mn  II 

1210.33 

5 

Cu  II 

1205.1945 

0 

F  III 

1210.349 

3 

Ni  II 

i:05.?0l 

1 

Si  III 

1210.456 

200 

21 

Cu  II 

1205.2024 

0 

Mn  III 

1210.523 

40 

Se  II 

1205.25 

300 

P  III 

1210.60 

100 

Ni  II 

1235.266 

20 

Si  IV 

1210.652  P 

16 

Mn  II 

1205.42 

20 

26 

S  V 

1210.7!  ? 

Ni  II 

1205.552 

10 

Ni  II 

1210.729 

3 

Zn  IV 

1205.594 

25 

Br  I 

1210.734 

10 

Se  II 

1205.69 

700 

17 

Ni  II 

1210.790 

I 

Cr  III 

1201.78 

100 

15 

Mg  IV 

1210.993 

300 

Cu  II 

1205.9029 

2 

0  IV 

1211.043 

5 

Cr  III 

1206.12 

10 

Cr  III 

1211.12 

800 

7 

Ni  II 

1206.246 

7 

As  II 

1211.170 

800 

Kr  III 

1206.35 

100 

Ni  II 

1211.403 

I 

Cr  III 

1206.38 

600 

1 

Mn  III 

1211.582 

150 

Mn  III 

1206.475 

20 

F  III 

1211.585 

6 

Si  III 

1206  510 

600 

2 

Mn  III 

1211.725 

40 

P  IV 

1206.52 

40d 

Si  IV 

1211.757  P 

16 

Se  III? 

1206.53 

600 

A1  IV 

1211.80 

10 

Si  III 

1206  533 

600 

11 

Ca  III 

1211.822 

450 

Mn  II 

1206  55 

10 

Cr  III 

1211.84 

10 

Cr  III 

1206  70 

30 

Z.n  II 

1211.841 

25 

Ge  II 

1206.725 

3 

11 

Ca  III 

1211.889 

250 

Cu  !I 

1206.7691 

0 

A1  II 

1211.90 

3 

Mn  il 

1206  87 

5 

Si  III 

1212.011 

40 

50 

Ga  IV 

1206.9 

500 

Zn  IV 

I212.1IO 

12 

V  III 

1206.99 

200 

Si  III 

1212.247  P 

74 

Cr  III 

1206.99 

20 

F  III 

1212.255 

6 

Mn  II 

1207.05 

2 

Zn  III 

1212.255 

40 

Mr.  II 

1207.12 

2 

F  III 

1212.321 

1 

Cr  III 

1207.13 

100 

V  III 

1212.38 

100 

Ca  III 

1207.341 

150 

Mn  II 

1212.40 

5 

Cr  III 

1207.36 

40 

7 

Ge  III 

1212.47 

160 

As  II 

1207.44! 

350 

Zn 

i  212.471 

40 

V  III 

1207.45 

100 

Ca  III 

1212.682 

200 

Si  HI 

1207.517 

*80 

22 

Z.n  IV 

1212.693 

25 

Ni  II 

1207.567 

0 

V  III 

1212.82 

10 

Cr  IV 

1207.58 

100 

Ni  II 

1212.359 

0 

Ni  II 

1207.620 

4 

Cr  III 

1212.98 

50 

V  ill 

1207.63 

50 

0  IV 

1213.035 

60 

Ni  1! 

1207.654 

3 

Fe  II 

1213.149 

400 

71 

Zn  III 

1207.737 

10 

O  IV 

1233.196 

40 

Ca  ir 

1207.838 

200 

Ca  III 

1213.301 

300 

Zn 

1208.034 

20 

F  III 

1213.353 

20 

Ca  III 

1208.046 

i50 

Ni  II 

1213.361 

7 

— 

. 

880 


1213.50 


FINDING  LIST 


1224.424 


Wavdcnfth 

1213.50 

1213.51 
1213.764 
1213.82 
12 1 4.0 

1214.104 

1214.121 

1214.153 

1214.295 

1214.318 

1214.347 
1214.350 
1214.368 
1214  409 
1214.5399 

1214.5546 
1214.56 
1214.864 
1214.871 
1214.99  P 


Intensity 


Multiple! 


Li  II! 

1215.05 

P 

He  II 

1215.088 

P 

143 

He  II 

1215.171 

P 

260 

He  II 

1215.175 

P 

30 

D  I 

1215.339 

P 

1000 

H  ! 

1215.668 

P 

670 

H  I 

1215.674 

P 

330 

Br  I 

1216.006 

8 

Mn  IV 

1216.062 

0 

Si  II? 

1216.117 

lOh 

Ga  IV 

1216.2 

0 

Mn  III 

1216.639 

20 

AI  IV 

1216.78 

50 

Kr  III 

1216  90 

100 

Cu  IV 

1216.910 

21 

Ni  II 

1217.180 

100 

Fe  XIII 

1217.2 

f 

Ca  III 

1217.450 

50 

Zn  II! 

1217.494 

3 

V  in 

1217.64 

150 

1217.6477 
S  21 7.692 
1218  01 
1218.099 
1218.27 


40  -A 
1 

400 

800 

200 


0  V 

1218  406 

40 

Cu  IV 

1218.430 

12 

V  III 

1218.50 

125 

S  I 

1218.571 

2 

S  I 

1218.595 

10 

Cr  III 

1218.60 

100 

Ca  II! 

1218.738 

50 

Cr  III 

1218.89 

50 

Mn  II 

1218.94 

8 

As  II 

1218  95 

225 

Mn  IV 

1219  018 

0 

Mg  IV 

1219.019 

150 

F  III 

’219.032 

150 

Al  IV 

1219.19 

10 

Cu  III 

1219.290 

3 

Cu  11 

1219.3337 

1 

V  III 

1219  38 

5 

Mi.  II 

1219.50 

0 

Cr  III 

1219.55 

50 

Zn 

1219.671 

12 

H  He  Li 

Be  B  C  N  O  F 

Nc  Na  Mg 

Mo  III 
Fe  II 
Zn 
V  III 
Cr  III 


Mg  IV 
Mn  III 
Ni  II 
Cr  IU 
Mn  II 


Si  II 
Ni  II 
Mn  IV 
Mn  IV 
Si  II 


1219.801 

30 

1219.81 

3 

1219.901 

12 

1220.09 

15 

1220.14 

200 

1220.162 

5 

1220.530 

3 

1220.54 

0 

1220.57 

10 

1220.882 

100 

1220.929 

200 

1220.940 

750 

1220  950 

1 

1221.07 

400 

1221.1! 

6 

1221.12 

100 

1221.128 

10 

1221.213 

1 

1221.235 

100 

1221.289 

1 

1221.45 

10 

1221.536 

40 

1221.753 

6 

1221.870 

9 

1221.90 

400 

1221.94 

200 

1221.992 

40 

1222.1 

25 

1222.220 

1 

1222.266 

8 

1222.288 

0 

1222.399 

20 

1222.489 

70 

1222.573 

80 

1222.635 

5 

1222.678 

1 

1222.785 

30 

1222.799 

1 

1222.895 

200 

1222.989 

1 

1223.149 

350 

1223.15 

8 

1223.181 

60 

1223.185 

450 

1223.240 

10 

1223  28 

10 

1223.44 

80d 

1223  466 

2 

1223.561 

20 

1223.6-13 

5 

1223.680 

30 

1223.71 

100 

1223  775 

1 

1223.83 

20w 

1223.907 

20 

1224.033 

75 

1224.052 

50 

1224.179 

20 

1224.(9 

125 

1224  244 

28 

1224.252 

20 

1224.268 

1 

1224.348 

20 

1224.408 

12 

1224.424 

1 

In  Fe  C’o  Ni  Cu 

Zn  (»a  t 

Intensity 


Multiple! 


881 


1224.43 


FINDING  LIST 


1233.132 


Klemtnt 

Wavelength 

Intensity 

Multi  plet  1  Element 

Wavelength 

Intensity 

Uutuplei 

Cr  III 

1224.43 

30 

Si  it 

i228.617 

25 

8.01 

S  I 

1224.479 

7 

Zn  IV 

1228.646 

50 

S  I 

1224.544 

7 

Cr  III 

1228.65 

300 

14 

S«  II 

1224.63 

300 

Si  II 

1228.746 

150 

8  01 

Ni  III 

1224.73 

80 

F  II 

1228  763 

40 

Mq  II 

1224.733 

30 

25 

N  I 

1228.790 

20 

Ni  II 

1224.839 

2 

Mn  III 

1228.972 

106 

5 

Mn  II 

1224.928 

6 

25 

Se  11 

1229.*' 

200 

N  IV 

1224.960 

50 

18.76 

Zn  IV 

1229.067 

15 

Si  II 

1224.972 

10 

8.02 

Mg  IV 

1229.093 

10 

Cr  II! 

1225.02 

100 

N  I 

1229.174 

14 

N  I 

1225.027 

21 

Za 

1229  253 

20 

Mo  III 

1225.133 

350 

Si  II 

1229.388 

200 

8.01 

N  IV 

1225.192 

150 

18.76 

Mg  M 

1229.389 

4 

Cr  III 

1225.27 

150 

Cr  in 

1229.53 

150 

14 

Cr  III 

1225  32 

150 

S  I 

1229.6)8 

10 

Ca  III 

1225.321 

200 

Mn  II 

1229.65 

25 

43 

N  I 

1225.374 

20 

Ni  II 

1229.684 

10 

Cr  III 

1225.65 

300 

14 

Ne  II 

1729.688 

70 

Ca  III 

1225.699 

350 

Ge  IV 

1229.8! 

400 

N  IV 

1225.711 

200 

18.76 

Ne  II 

1229.832 

90 

F  II 

1225.854 

40 

A1  IV 

122S.X 

10 

F  II 

1226.161 

10 

C  IV 

1230  046 

100 

11.14 

Cr  III 

1226.18 

10 

Cu  IV 

1230.062 

15 

F  II 

1226  267 

40 

Mn  II 

1230.11 

20 

43 

Zn  IV 

1226.325 

8 

Ni  II 

1230.116 

8 

Mn  II 

1226.40 

25 

25 

Mn  III 

1230.12 

20w 

5 

V  IV 

1226.523 

60 

Mn  II 

1230.15 

15 

43 

Ni  II 

1226.628 

25 

B  II 

1230.160 

300 

S  II 

1226.70 

100 

7 

Cr  in 

1230.35 

10 

Cr  III 

1226.72 

200 

14 

Ni  II 

1230.367 

1 

Si  II 

1226.814 

50 

8.01 

S  I 

1230.374 

2 

Si  II 

1226.887 

20 

8.02 

Zn  III 

1230.451 

25 

Br  I 

1226.899 

12 

Mn  II 

1230.46 

1 

Mn  IV 

1226  966 

50 

S  I 

1230.473 

4 

Si  II 

i226.986 

40 

8.01 

C  IV 

1230.511 

150 

11.14 

S  I 

1227.089 

4 

N  I 

1230.535 

7 

Mn  IV 

1227.093 

30 

Mn  II 

1230.62 

1 

43 

Ga  II 

1227.10 

20 

Cr  III 

12  30.63  P 

10 

14 

Cr  III 

1227.11 

20 

Ni  II 

1230.782 

40 

N  I 

1227.241 

7 

Si  IV 

1230.795  P 

20 

Ni  II 

1227.267 

15 

Cr  III 

1230.80 

200 

21 

Cr  IV 

1227.43 

10 

Ni  I! 

1230.869 

50 

S  II 

1227.45 

100 

7 

Mn  11 

1230.87 

10 

43 

Ni  II 

1227.491 

5 

Ni  II 

1230  889 

25 

3e  V 

1227.6 

1000 

Fe  II 

1230  93 

2 

Si  II 

1227  604 

100 

8.02 

Zn  III 

1230.949 

i 

Zn  IV 

1227.615 

15 

Ca  III 

1230.975 

400 

Mn  11 

1227.638 

23 

25 

Ni  II 

1231.041 

100 

S  I 

1227.692 

5 

Mn  IV 

1231.099 

30 

N  I 

1227.793 

8 

Mn  11 

1231.10 

8 

4? 

Ga  IV 

1228.0 

500 

P  II 

1231.18 

50 

Zn  IV 

1228.003 

1 

Mn  II 

1231.35 

5 

43 

Cr  III 

1228.03 

10 

Si  II 

1231.406 

5 

8.01 

Br  I 

1228.049 

8 

Zn  IV 

1231.458 

25 

Zn  II 

1228.261 

0  -A 

N  I 

1231.578 

12 

A1  IV 

1228.30 

50 

Cr  III 

1231.88 

300 

Ca  III 

1228.317 

200 

Ni  II 

1232.107 

1 

Si  IV 

1228.349  P 

20 

Br  I 

1232.431 

75 

Cr  III 

1228.37 

10 

V  III 

1232.49 

50 

N  I 

1228.414 

18 

Ni  II 

1232.773 

2 

Mn  (I 

1228.423 

20 

25 

Ni  II 

1232.886 

3 

Si  II 

1228.437 

10 

8  0! 

Cr  III 

1232.96 

500 

21 

Zn  IV 

1228  482 

60 

Ni  I! 

1233.036 

15 

Ni  II 

1228  581 

0 

S  I 

1233.132 

1 

882 


***** 


1233  24 


FINDING  LIST 


1242.541 


Element 

Wavelength 

Isieuity 

Multiple! 

N  I 

1233.24 

2 

Ni  II 

1233.250 

150 

Cr  III 

1233.2* 

10 

Si  II? 

1233.354 

5h 

S  II 

1233.36 

50 

7 

Ni  II 

1233.484 

10 

Ni  II 

1233.557 

100 

Fe  II 

1233.660 

160 

275 

Zn  IV 

1233.806 

10 

Cr  III 

1233.92 

200 

21 

S  I 

1233.922 

3 

Zn  Ill 

1233.948 

50 

Mn  II 

1233.952 

30 

24 

Ni  II 

1234.092 

0 

S  II 

1234.24 

300 

7 

Mn  II 

1234.30 

5 

24 

Ni  II 

1234.375 

4 

Ca  ID 

1234.400 

100 

Mn  II 

1234.51 

8 

24 

Ni  II 

1234  659 

1 

Zn  IV 

1234.857 

20 

Mn  II 

1234.871 

25 

34 

Se  II 

1234.88 

700 

16 

Mn  II 

1235.06 

8 

24 

Ni  II 

1235.069 

6 

Ni  II 

1235.112 

20 

Mn  II 

1235.27 

10 

24 

F  III 

1235.316 

10 

Na  III 

1235.40 

80d 

Ni  II 

1235.405 

10 

Si  in 

1235.431 

140 

49 

Mn  21 

1235.46 

25 

Ti  III 

1235  461 

2 

S  I 

1235.624 

7 

Mn  II 

1235.79 

10 

24 

Kr  I 

1235.838 

650 

1 

Mn  I! 

1235.87 

25 

24 

Cu  II 

1235.8729 

0 

Mg  IV 

1235.908 

200 

Si  n? 

1235.920 

10 

Ca  in 

1236.102 

50 

Mn  II 

1236  15 

25b 

24 

Mn  II 

1236.15 

25b 

23 

Cr  III 

1236.20 

400 

21 

Mn  IV 

1236.238 

70 

Ne  X 

Fe  II 

1236.3  P 

1236.34 

0 

Ga  IV 

1236.4 

150 

Ni  II 

1236.474 

0 

Cr  III 

1236.51 

10 

Mn  II 

1236  54 

15 

23 

S  I 

1236.632 

4 

Cr  III 

1236.71 

10 

Zn  IV 

1236.768 

1 

Mn  II 

1236.77 

20 

23 

Ni  II 

1236.799 

25 

Mn  II 

1236.87 

20 

2j 

Mg  IV 

1236.977 

200 

Ti  III 

1237.028 

4 

Ni  II 

1237.049 

10 

Ge  II 

1237.0589  at 

500 

4 

A1  IV 

1237.14 

200 

Ni  II 

>237.247 

1 

Zn  IV 

’277.250 

25 

Ni  II 

»?)7  260 

! 

Element 


Wavelength 


laenuty 


Mukiplct 


Li  II 

1237.287 

10 

F  III 

1237. >98 

6 

Si  II? 

1237.36 

3h 

Mn  n 

1237.59 

2 

Se  II 

1237.61 

300 

Cu  III 

1237.776 

2 

Mn  n 

1237.78 

1 

Fe  II 

1237.93 

0 

Mn  □ 

1237.95 

Mi  II 

1237.976 

8 

Cu  III 

1238.325 

0 

S  I 

1238.340 

5 

Mn  0 

1238.35 

5 

Cr  ;a 

1238.51 

400 

21 

Ga  IV 

1238.6 

250 

N  V 

1238.821 

1000 

1 

Mn  n 

1238.84 

7 

Ni  II 

1238.919 

1 

Ne  II 

1239.018 

80 

Ni  II 

1239.061 

25 

Zn  IV 

1239.102 

40 

Ne  II 

1239.167 

60 

Mn  III 

1239  24 

50w 

5 

Cu  IV 

1239.316 

13 

Zn  III 

1239.355 

3 

Ni  II 

’7'i.506 

12 

Mn  II 

g  •:*  M 

1 

Zn  IV 

1239  602 

40b 

Mg  ni 

1239.827 

4 

Ni  II 

1239.832 

60 

Ca  III 

1239.86? 

150 

Mg  II 

1239.9252  I* 

250 

Ca  i.'l 

1239.976 

400 

Ni  II 

1240. Ote 

1 

c.  :i 

1240.0272 

1 

Mn  n 

1240.0, 

0 

Cu  IV 

1240  )  60 

23 

A1  IV 

1240  18 

100 

Mg  II 

1240.3947  P 

200 

Zn  II 

1240.625 

3  -A 

Zn  III 

I24D.75C 

50 

A1  IV 

1249.83 

150 

Ni  II 

124J.877 

50 

Ni  II 

1241.189 

! 

Ni  II 

1241.233 

2 

As  II 

1241  311 

750 

Cr  in 

1241.3’ 

20 

Ni  II 

1241.320 

10 

P  I 

1241.49 

1 

Ni  II 

1241.548 

3 

Ni  II 

1241.588 

10 

Mn  II 

1241.63 

10 

42 

Ga  IV 

1241.7 

50 

Ni  II 

1241.827 

1 

Zn  II 

1241 .874 

0  -A 

S  I 

1241  905 

30 

Cu  II 

1241.9641 

2 

P  I 

1242.02 

3 

Cr  in 

1242.08 

10b 

Ni  II 

1242.099 

30 

Fe  XII 

1242.15 

251 

Mn  IV 

1242.246 

900 

V  rv 

1242.248 

3 

Zn  III 

1242.411 

50 

Cu  IV 

1242.541 

21 

883 


1242.585 


FINDING  LIST 


1252  91 


F  HI 
Ni  II 
N  V 
Ca  III 
As  II 

Cu  II 
Ni  II 
Zn  IV 
N  I 
N  I 

Ni  II 
P  I 
Cr  III 
Cr  III 
Ni  II 

V  IV 
N  IV 
O  V 
Zn  HI 
Ni  II 

Mg  IV 
F  III 
Br  I 
Cr  III 
Mn  II 

Ni  II 
Ni  V 
Mn  IV 
Ni  ?I 
Mn  II 

V  IV 
Mn  IV 
Cu  HI 
Cr  III 
Ni  II 

Cr  III 
Ni  II 
Zn  II 
Mil  IV 
N  IV 

Cu  IV 
Cr  III 
Mn  II 
P  I 
Cr  m 

Ga  IV 
Mn  II 
As  II 
Mn  III 
Cu  IV 

Cl  VI 
Mn  III 
Mn  M 
Zn  IV 
N  IV 

Ni  II 
.Si  II 
Cr  II! 

Zn  IV 
V  IV 


1242.585 

1242.627 

1242.804 
1243  008 
1243.061 


1244.58 
1 244.81 1 
1244.848 
1244.876 
1244.92 

1245.071 

1245.09 

1245.14 

1245.19 

1245.23 

1245.5 

1245.55 

1245  668 
1245.673 
1245.691 

1245.77 

1245.975 

1246.24 

1246  260 
1246.51 

1246.598 
1246  738 

1246  83 

1247  000 
1247.069 

1247.160 

1247.31 

1247.337 

1247.355 

1247.383 


3 

6 

800 

350 

950 


1243  0857 

1 

1243  093 

75 

1243.157 

40 

1243  1796 

550 

1243  3066 

400 

1243.345 

1 

1243  37 

3 

1243  43 

20 

1243.60 

20 

1243.622 

3 

1243.718 

10 

1243.73 

b 

1243  801 

50 

1243.833 

20 

1243.848 

5 

1243.874 

20 

1243.888 

6 

1243  897 

12 

1243.97 

40 

1244  10 

0 

1244.104 

3 

1244  15 

300 

1244.242 

80 

1244.255 

5 

1244.28 

15 

1244.287 

2 

1244  327  P 

900 

1244.377 

5 

1244.41 

10 

1244.560 

50 

iOO 

100 

2 

0 

50 

16 

50 

20 

6 

150 

600 

15 

850 

750 

30 


700 

12 

i 

100 

150 

100 

100 

10 

30 

45 

2 

20 

5 

600 


18.92 


18  92 

6 

42 


18.92 

8 


Ni  II 
Ni  II 
Mn  II 
Mn  IV 
Cr  III 

Kr  IV 
As  II 
S  I 
Mn  II 
Zn  IV 

P  I 
Ni  II 
Si  II 
Ni  II 
Mg  II 

P  I 
Cr  III 
Mn  IV 
V  III 
A1  IV 

Cu  II 
Mn  II 
Ni  II 
Zn  IV 
Ni  II 

Ni  II 
Mn  II 
Ni  II 
Zn  IV 
Mn  m 

Br  I 
Zn  IV 
P  II 
Mg  II 
Cu  IV 

Cu  II 
As  II 
Si  II 
Mn  H 
Cr  III 

Zn  III 
S.  I! 

Zn  IV 
Ni  I! 

S  II 

Cr  III 
Mn  I! 

Ni  II 
S  1 
V  IV 

Zn  III 
Si  II 
A1  IV 
Ni  II 
Cr  III 


Ni  II 
Br  I 
Mn  IV 
V  II! 
Mn  HI 

Cr  III 
VI n  IV 
Zn  III 
Ni  II 
Mn  II 


1247.509 
<247.568 
1247  66 
1247.726 
1247  86 

1247.93 

1247  949 

1248  045 
1248  15 
1248  184 

1248  20 
1248  413 
1248.426 
1248.467 
1248.511 

1248.61 
1248.61 
1248.638 
1248.65 
1248  76 

1248  7916 
1248.83 
1248.844 

!  ’49.083 
12.9  101 

1249  213 
1249.31 
1249.369 
1249.402 
1249.529 


6 

I 

15 

850 

200 


0 

22 

5 

’5 

I 

9 

150 

10 

60 


120 

300 

10 

lOOd 

5 

4 

4 

3 

100 

8 

6 
3 

5 
0 


1249  589 

8 

1249.676 

40 

1249.8? 

700 

1749  932 

80 

1250.003 

13 

1250.0483 

10 

1250.058 

300 

1250  089 

100  -A 

1250.27. 

1 

1250.33 

20 

1250.336 

30 

1250.453 

150  -A 

1250.466 

30 

1250  467 

6 

1250.50 

300 

1250.57 

20 

1250  681 

7 

1250.685 

4 

1250.814 

12 

1250.918 

20 

1251.021 

40 

1251.164 

200 

!25!  25 

50 

1251  394 

10 

1251.42 

ISO 

1251.438 

16 

1251.664 

15 

1251.933 

950 

1252.11 

500 

1252.289 

30 

1252.61 

500 

1252.736  P 

450 

1252.873 

1252.879 

1 

1252.91 

15 

42 

& 

42 


42 


47 


90 

13.05 

13.05 


884 


1252.916  FINDING  LIST  1262  239 


Kicme'j 

Wi  :  length 

Intensity 

Mutoptrt 

Element 

Waveie&gth 

Intensity 

llnltipfet 

As  11 

1252.916 

5 

Fe  II 

1257.18 

0 

Cu  IV 

1255.061 

15 

Ne  IH 

1257.19 

600 

13 

Ni  II 

1253  122 

50 

Mn  IV 

1257.277 

950 

Cu  II 

1253.1809 

5 

Zn  IV 

1257.29! 

30 

/n  III 

1253  201 

10 

V  III 

1257.50 

75 

7 

S  I 

1253.297 

20 

Al  IV 

1257.58 

150 

Li  II 

1253.324 

5 

Cu  II 

1257.6833 

1 

S  I 

1253.325 

40 

Mn  III 

1257.885 

0 

Zo  III 

1253.345 

60 

Mn  I? 

1258.028 

15 

40 

Mn  II 

1253.37 

15 

Mn  IV 

1258.131 

750 

Ca  III 

1253  464 

300 

Ni  II 

1258  303 

0 

C  I 

1253  467 

50 

Mn  II 

1258.51 

15 

40 

Ni  II 

1253.477 

75 

Cr  III 

1258.55 

20C 

6 

C  I 

1253.541 

100 

Mn  III 

1258  55 

30 

Ni  II 

1253.599 

4 

Zn  II 

1258.581 

0  A 

Zn  IV 

1253.664 

40 

As  II 

1258.585 

800 

P  I 

1253.74 

6 

Ga  IV 

1258.7 

750 

S  II 

1253.79 

500 

i 

Kr  III 

1258.74 

60 

Cr  III 

1253  87 

5 

Si  I 

1258.795 

50  A 

41.12 

Mn  II 

1253.880 

15 

Al  II 

1258.86 

40 

V  III 

1254.01 

400 

7 

Cr  III 

1259.02 

400 

20 

Mn  II 

1254  20 

;o 

Mn  II 

1259.05 

12 

Ni  11 

1254.290 

3 

Fe  M 

1259  06 

1 

Zn  III 

1254.316 

25 

Cu  IV 

1259.076 

23 

Ni  II 

1254.346 

0 

Br  I 

1259.199 

15 

Mn  II 

1254.410 

15 

41 

Ca  III 

1259.209 

150 

Ca  III 

1254.413 

109 

Kr  III 

1259.31 

60 

Ni  II 

1254.471 

1 

Cu  IV 

1259.352 

18 

Cu  III 

1254.717 

2 

Cr  III 

1259.49 

100 

20 

Ni  II 

1254.721 

50 

S  II 

1259.53 

500 

1 

Si  ill 

1254.79 

20 

Mn  II 

1259  56 

8 

41 

Al  III 

1254.933 

Zn  IV 

1259  673 

5 

A!  Ill 

1254.969 

Cr  II! 

1259.80 

200 

5 

Ni  II 

1254.978 

7 

Zn 

1259.843 

10 

Mn  II 

1255.01 

1 

Ni  II 

1259  886 

1 

Nc  III 

1255.03 

200 

13 

Zn  III 

1259.912 

20 

Ni  II 

1255.034 

8 

Cu  III 

1259.937 

5 

Mn  III 

1255.078 

10 

Mn  II 

1259.97 

6 

Cu  II 

1255.1571 

1 

Si  II 

1260.4212  si 

500 

4 

Mn  III 

1255.21 

20 

Mn  II 

1260.52 

1 

Si  I 

255.276 

10  A 

41.12 

Fe  11 

1260.542 

400 

9 

Al  III 

1255.284 

C  I 

1260.613 

200 

59 

Ni  II 

125;  335 

6 

C  1 

1260.736 

250 

9 

Fe  Ii 

1255.41 

0 

Mn  11 

1260.77 

1 

41 

Zn 

1255.619 

15 

Mn  III 

1260  907 

40 

Ne  III 

1255.68 

500 

13 

C  I 

1260.927 

200 

9 

II.  I 

1255.799 

10 

C  I 

1260.996 

150 

9 

Ni  II 

1256.029 

5 

Ni  I! 

1261.068 

1 

S  I 

1256  093 

22 

Cr  III 

1261 .09 

10 

Cr  III 

1256  18  P 

20 

C  I 

1261.122 

250 

9 

Mn  II 

1256.18 

6 

Cu  IV 

1261.132 

11 

Ni  II 

1256.187 

6 

Cu  11 

1261.2154 

0 

Mn  IV 

1256.457 

40 

Mn  II 

1261.27 

8 

Ni  II 

1256.459 

0 

Cu  III 

1261.315 

1 

C  III 

1256.47 

lOOd 

11.53 

Ca  III 

1261.381 

150 

Mn  II 

1256.47 

8 

4! 

C  1 

1261.426 

250 

V 

Si  I 

1256  490 

40  -A 

41.12 

Cr  IK 

1261.53 

20 

C  I 

1256  498 

200 

C  1 

1261.552 

500 

9 

Na  III 

1256.68 

20 

Br  1 

1261.658 

12 

P.’i  II 

1256.708 

1 

Ni  II 

1261.786 

12 

Cr  III 

1256  73 

80 

20 

F  III 

1261.859 

8 

Ni  II 

1256.905 

6 

Cr  III 

1261.86 

400 

20 

Ni  II 

1256.930 

40 

Gc  II 

1261.9053  st 

1000 

4 

Mn  II 

1256.96 

10 

4! 

Ni  II 

1261.975 

10 

Ni  II 

1257  116 

8 

1 

Ni  Ii 

1262.239 

8 

248 


FINDING  LIST 


1272  ‘’SO 


r.ACf/ 

Wavc'-ntib 

laterally 

Muluptel 

[  Element 

Wavelength 

laterally 

Muhjtplel 

s'! 

1262  248 

Zn  IV 

126/  397 

40 

Ci  11' 

1262  31 

300 

5 

Fe  11 

1267.437 

500 

9 

Mn  11 

1262.35 

4 

41 

Ni  11 

1267  478 

6 

Al  :  1 

1262  440 

As  11 

12o7  588 

800 

A1  IV 

1262  51 

50 

r  i 

1  ~ 

1267  5% 

50 

5  7 

Z:  i\: 

1262  541 

10 

F  111 

1267  711 

200 

Mn  11 

1262.57 

4 

Ni  11 

1268.007 

8 

Ca  III 

1262  653 

500 

Cr  Ill 

1268  01 

250 

5 

S  1 

1262.8596 

70 

7.n  111 

1268.077 

50 

Cu  11 

1262.9249 

3 

90 

Cr  111 

1268  15 

20 

13 

Ni  11 

1262.979 

2 

F  Ill 

1268.27 

3 

C r  III 

1263.06 

50 

13 

Ni  11 

1268.359 

2 

V  111 

1263.20 

1 50 

Z.n  Ill 

1268  423 

50 

Ni  11 

1263.294 

100 

Ge  i! 

1268.444 

1 

i. 

Mg  III 

1263  375 

7 

Ar  11 

1268.483 

100 

Zn  11 

1263  412 

40 

Cu  IV 

1268.546 

36 

Cr  111 

1263.61 

350 

20 

F  111 

1268.573 

35 

V  111 

1263.68 

125 

Cu  11 

■  368  6686 

0 

As  11 

1 ’63.770 

950 

Cu  IV 

1268  748 

32 

Mn  11 

i>.  76 

1 

Zn  111 

1268.792 

10 

F  III 

1263.987 

6 

Mn  I! 

1268.90 

10 

40 

Al  IV 

1764.14 

150d 

As  111 

1269.0 

150 

Zn  IV 

1264.205 

0 

Ni  11 

1269.059 

1 

Cr  lit 

1264.21 

3<0 

13 

Mn  111 

1269.104 

800 

Mn  IV 

1264  412 

900 

Cr  111 

1269  li 

250 

13 

Mn  11 

1264.45 

12 

Zn  IV 

1269  144 

4 

Ni  V 

1264.46 

200 

S  I 

1269.2086 

50 

P  11 

1264.47 

30 

Ca  111 

1269.333 

10 

P  IV 

1264.48 

40 

Cu  IV 

1269.342 

77 

Gr  IV 

1264.6 

500 

F  III 

1269.368 

20 

Ge  11 

1264.70%  st 

300 

4 

Mn  11 

1269.42 

5 

40 

Si  11 

1264.7374  st 

1000 

4 

Cu  11 

1269.4464 

1 

Cr  111 

1264.75 

10 

Mn  11 

1269.54 

0 

F  III 

1264.870 

-* 

2> 

F  III 

1269.559 

60 

Si  i; 

1265.GOIO  st 

100 

4 

Ni  11 

1269.917 

2 

Ni  11 

1265.157 

14 

Fe  II 

1269.96 

0 

Cu  IV 

1265.172 

11 

Ni  fl 

1270.061 

1 

Cr  III 

1265.22 

5 

As  11 

1270  110 

5 

Zn  IV 

1265.223 

3 

Ni  11 

1270.180 

15 

Kr  111 

1265  32 

8C 

Kr  111 

1270.20 

100 

Zn  111 

1265.370 

60 

N  IV 

1270.280 

250 

18.75 

Mn  11 

1265.39 

10 

40 

Ca  111 

1270  333 

450 

Cu  11 

1265.5062 

15 

91 

Zn  in 

1270.573 

50 

Mn  11 

1265.57 

2 

Co  111 

1270.646 

1 

Na  111 

1265.66 

40 

S  1 

1270.7821 

100 

Zn  IV 

1265.716 

60 

F  III 

1271.075 

10 

Cr  111 

1266  0! 

20 

20 

V  IV 

1271.153 

2 

Ni  II 

1266.065 

1 

Mn  1! 

1271  22 

2 

Mn  II 

1266  13 

8 

Cu  III 

1271.234 

3 

Cr  111 

1266.14 

150 

5 

Fe  11 

1271.235 

20 

9 

Br  1 

1266.200 

12 

Mg  11 

1271  2388  P 

80 

Fe  H 

1266  24 

2 

Zn  111 

1271.291 

O 

o 

C  1 

1266.270 

20 

58.0s 

Cu  II 

1271.3P8 

2 

90 

Cu  11 

1266.3101 

10 

89 

Fe  11 

1271.37 

! 

As  11 

1266.340 

800 

Mg  111 

1271.784 

2 

C  1 

1266.419 

100 

58 

Cu  Ill 

1271.839 

i 

Cr  III 

*266  53 

20 

Cr  111 

1271  85 

200 

13 

Ni  11 

1266.608 

8 

Co  11 

127! .940 

20 

Al  11 

1266  66 

0 

Mg  11 

127* 1.9402  P 

90 

Fe  II 

1266.694 

400 

9 

Ni  11 

lih.993 

5 

r  li! 

1266.867 

150 

|  Fe  11 

1272.001 

500w 

9 

Cu  IV 

1 266.879 

29 

Zn  111 

1772.037 

30 

P  11 

1267.06 

5 

Cu  11 

1272  0417 

8 

102 

Ga  IV 

1267.2 

900 

S  1 

1272.0749 

30 

Ga  111 

1267.25 

150 

Ni  II 

i _ 

1272.080 

1 

886 


hm  v.*o*  aa-  mAMUimi,  aaiaaiattMSfiii^^ 


* 


1272.160 


FINDING  LIST 


Wivelength 

1272  160 
1272.18 


Intensity 


Mulucl 


1 772. 1 92 

50 

1272  416 

2 

1272.463 

3 

1272.544 

100 

1272.638 

300 

1272.70 

150d 

1272.7212  P 

80 

1272.74 

ICO 

1272.795 

6 

1272.858 

12 

1272.963 

60 

1272.972 

30 

1273.31 

!50 

1273.352 

12 

1273.4232  P 

110 

1273.47 

150 

1273.488 

2 

1273.529 

10 

1273.7007 

2 

1273  716 

100 

1273.717 

1 

1273.720 

15 

1273.775 

100 

1273.818 

30 

1274.0708 

3 

1274  08 

2 

1274.100 

5 

1274  109 

50 

1274.180 

1274.270 

1274.300 

1274.3 

1274.383 

1274.4651 

1274.72! 

1274.756 

1274.802 

1274.83! 

1274.84 
1274.843 
1274.984 
1275.038  P 
1275.10 

1275.154 
1275.251  P 
1275  275  P 
1275.34 
1275  5717 

1275.640 

1275.662 

1275.756 

1275  78 
1275.801 

1275.97 
1276.092 
1276.201  P 

1276  219 
1276  225  P 

1276.2a 

1276.287 

1276.352 

1276.45 

1276.467 


Ni  V 
Co  II 
Ni  XIII 
Zn  IV 
Mn  II 


_ Wtve  length 

1276.483 

1276.597 

1276.G41 

1276.750 

1276  76 

1276.7t6 
1276.77 
i276.800  P 
1276.84 
1276.859 

1276.90 

1276.914 

1277  0 
1277.110 
1277  12 

1277.12 

1277  !99 

1277  216 

1277.23 

1277.243 

1277  245 
1277.282 
1277.306 
1277  344 
(277.513 

1277.523 
1277.550 
1277.617 
1277  628 
' ‘>77.667 

1277.723 
1277.725 
1277  82 

1277  849 
1277.954 

1277.967 

1278.094 

1278.187 

1278.369 

1278  392 

1278.491 

1271.57 

1278.637 

1278.71 

1278.75 

1278.810 

1278.848 

1278.90 

1278.94 

1279.021 

1279.056 

1279.09 

1279.2 

1279.229 

1279.400 

1279.44 

1279.477 

1279.498 

1279.890 

1279.9! 

1279.9615 
1 28C.050 
1280.0991 
1280.11 
1280.135 


Intensity 


1280.135 


Multiple! 


887 


1280  225 


FINDING  LIST 


1290  204 


% 


Flemcnl 


Ar  II 
Cu  II 
C  I 
Cu  IV 
Si  ill 

C  1 
Zn  IV 
C  I 
Mg  III 
C  I 

Cu  IV 
As  II 
Ni  II 
Cu  II 
Zn  IV 

Na  II 
Cu  II 
Zn  III 
Ca  III 

Zn 

Ni  II 
Ni  II 
Ni  II 
Mn  IV 
NI  II 

C r  III 
Zn  IV 
Ni  II 
F  III 
Ge  II 

Zn  IV 
Cu  II 
Ti  III 
Ar  II 

Cu  IV 

Ni  II 
Ni  II 
P  I 
F  III 
Cr  III 

Kr  t'l 
Ni  II 
Al  IV 
Zn  IV 
Mn  III 

Ni  II 
Kr  III 
Cu  II 
P  I 
Zn  III 

P  III 
Mn  II! 

Cr  III 
I  III 

Zn  IV 

N  IV 
V  III 
P  II 
Ni  il 
Zn  IV 

Ci  III 
Cu  IV 
Zn  IV 

Mn  II 
Ar  II 


W*vtKQgth 

lair  wily 

1280.225 

100 

1280  2682 

5 

1280.333 

700 

1280.353 

113 

1280.354 

120 

1280.404 

75 

1280.443 

60 

1280.597 

700 

1280  702 

2 

1280.847 

250 

1280.889 

59 

1280.987 

700 

1281.056 

| 

1281  2570 

3 

1281  292 

15 

1281  308 

15 

1281  4616 

8 

1281  508 

40 

1281.553 

500 

1281  573 

20 

1281  609 

5 

1281.704 

4 

1281  723 

12 

1281.727 

30 

1281.834 

50 

1 281 .98 

200 

1282.027 

20 

1282.179 

2 

1282  240 

10 

1282  345 

15 

1282.363 

50 

1282.4547 

15 

1 282  484 

125 

1782  620 

100 

1282.702 

12 

1282.732 

1 

1282  825 

10 

1282.% 

6w 

1284  098 

6 

1283.12 

50 

1283.31 

60 

1283.399 

12 

1283  48 

10 

1283.497 

50 

1283.581 

500 

1283.731 

1283.80 

iu! 

1283.8298 

1 

1283.89 

1283  941 

50 

1283  95 

10 

1 284  058 

30 

1 284.09 

200 

1284  105 

1284  185 

40 

1284.218 

150 

1284.27 

150 

1284.31 

S 

1284.327 

25 

1284.382 

so 

1 284  46 

10 

1 784. 702 

52 

i 284  715 

50 

1284.76 

2 

1284.793 

100 

102 

2 


13 


12 


IS  H7 
5 


P  1 

1284.80 

3 

Cu  II 

1284  8712 

g 

Na  II 

1 285 .117 

12 

Ga  IV 

1285  3 

600 

1  Cu  11 

1283  5186 

1 

Na  11 

1285.686 

25 

8  Zn  III 

1285.752 

40 

P  1 

1285  84 

2 

1  Cr  >11 

1285.90 

10 

Ca  lai 

1285  908 

400 

Cu  II 

1285  9222 

1 

Mn  II 

1285  95 

8 

Cu  IV 

1286  119 

12 

S  I\ 

1286  17 

100 

Ti  III 

1286  228 

90 

Br  I 

1286.259 

10 

Ni  II 

1286.338 

50 

Ti  III 

1286  365 

700 

Ga  II 

1286  38 

250 

Ni  II 

1286.3% 

3 

Sc  II 

12864! 

300 

P  I 

1286  44 

9 

Ca  III 

1286  523 

600 

N>  11 

1286.561 

50 

Co  III 

1286  626 

1 

Cr  III 

V  111 
Ni  II 

V  III 
Cu  II 

As  M 
Mn  III 

V  III 
Mn  II 
Ca  III 

C  I 
C  I 

V  111 
Mn  III 
C  I 

Zn  III 
Zn  IV 
(  I 
Ni  II 
Fc  II 

Mn  II 
Na  II 
Ni  II 
Ti  III 
Mn  II 

Ni  II 
Ni  I! 

V  III 
Ni  II 
P  II 


1 287.05 
1287  19 
1287  329 
1287  34 
1287  4683 

1287.538 
1287  589 
1287  87 

1287  978 
1288.029 

1283  (137 

1288  422 
1268.63 
1288  682 
1288  710 

1288  767 
1288  875 

1288  917 
1289.024 

1289  09 

1289.13 
1289  213 

1289.298 

1289.299 
1289.35 

1289.354 
1289  369 
i  289.42 
1289.513 
1289  57 


40C 

50 

15 

75 

15 

700 

400 

500 

15 

100 

200 

500 

100 

50 

100 

40 

40 

•00 

9 

I 

15 

60 

3 

500 

8 


It 

400 

2 

30 


12 

5 

5 

102 


9 

5 

57 


54 

5.3 

5 

9 

52 


51.02 

57 

2 


Ni  II 

1289  656 

6 

Ni  II 

1289.682 

i 

Cr  III 

1289  81 

200 

C  ! 

1289  891 

5(1 

51.01 

Zn  III 

!  2:19.935 

50 

C  1 

1289.977 

300 

51 

Zn  III 

'290  051 

50 

Ge  [1 

1290.07 

iOOh 

P  III 

1290.13 

1 

»  e  II 

1290.204 

300 

88 

888 


1290.440 


FINDING  LIST 


129).  3 


Element 

WavelcofUi 

tateosity 

Multiple! 

rkmcot 

WavelenfUi 

Inlcos/y 

Muitipiet 

7.0  IV 

1290.440 

40 

Mn  II 

1294.803 

10 

57 

Ni  II 

1290.442 

1 

V  III 

1294.82 

50 

V  III 

1290.46 

100 

5 

F  III 

1294.83 

I 

Ml  11 

1290.52 

8 

6 

Fe  jI 

1294.914 

240 

8'' 

V  III 

1290.77 

300 

Ni  II 

1294.968 

2 

Fe  II 

1290.78 

0 

Mr  II 

1295.15 

!0 

57 

Zn  III 

1290.789 

5 

Zr  II 

1295.318 

50 

Ni  11 

1290.908 

4 

Ga  III 

1295.45 

100 

Cr  III 

1290.93 

200 

37 

Zn  III 

1295.465 

10 

Mn  II 

1290.93 

10 

6 

S  I 

1293.6526 

no 

9 

Cu  IV 

1290  969 

72 

Cu  III 

1295.700 

0 

Se  II 

1290.97 

800 

14 

Kin  II 

1295.74 

6 

57 

Cu  IV 

1291.084 

58 

V  111 

1295.76 

150 

Cr  III 

1291.25 

20 

37 

Co  II 

1295  853 

30 

Ni  II 

1291.251 

10 

Ti  III 

1295.883 

400 

1 

C  I 

129!  .304 

ICO 

50 

Ga  IV 

1295.9 

750 

V  III 

1291.40 

15 

Cr  III 

1296.01 

40 

Cr  III 

1291.53 

250 

37 

Mn  II 

1296.03 

3 

57 

F  III 

1291.565 

1 

Fe  11 

1.  <.088 

400 

86 

Mn  11 

1291.58 

10 

6 

S  I 

1296.1738 

70 

9 

V  III 

1291  59 

5 

5 

Br  III 

1296.3 

1000 

Fe  II 

1291  594 

300 

87 

C  III 

1296.33 

200d 

12.07 

Ni  II 

1291.014 

10 

Mo  11 

1296.43 

6 

57 

Mn  III 

1291 .6.8 

300 

9 

Zn  IV 

1296.589 

50 

Ti  III 

1291.622 

450 

2 

N  IV 

1296  600 

250 

18.86 

Mn  II 

1291.70 

10 

S  IV 

1296.61 

200 

Mn  III 

1291.714 

600 

9 

Mn  II 

1296  67 

5 

57 

V  III 

1291.76 

25 

5 

Si  III 

12%. 726 

280 

4 

Cr  III 

1291.77 

250 

37 

Zn  IV 

12%. 730 

50 

Zn  IV 

1291.795 

50 

Cu  IV 

12%.7S2 

14 

A1 

1291.81 

10 

Cu  IV 

1 296.878 

II 

Cie  11 

1291.82 

2 

F  III 

12%. 940 

20 

C  VI 

1291.9  P 

Ni  II 

17%. 950 

13 

Zn  11 

1292.00 

3 

Ni  II 

1297.087 

2 

Ni  11 

1292  033 

2 

F  III 

1297.188 

60 

Ni  II 

1292.224 

2 

Ni  II 

1297  417 

3 

Zn  III 

1292  231 

50 

F  III 

1297.537 

100 

Zn  :v 

: 792.484 

60 

Cu  11 

1297.5498 

2 

Mn  II 

1292.57 

JO 

F  HI 

1297.757 

1 

V  III 

1292.79 

250 

s 

Na  I! 

1297  856 

12 

Mn  II 

1292.87 

13 

57 

V  III 

1297.94 

50 

Ti  ni 

1293  228 

400 

2 

Mn  IV 

1297.94? 

0 

Ni  II 

1297.732 

5 

Cu  II 

1297.978 

1 

Cu  IV 

1293.476 

173 

Ca  III 

1298.035 

600 

Ga  III 

1293  50 

200 

Ne  II 

1298  046 

80 

Ni  II 

1293.533 

6 

F  III 

1298.072 

6 

Fe  II 

1293.543 

10 

88 

Na  II 

1298  14' 

U 

Ci  III 

1293.57 

100 

Cu  II 

1298.394V 

15 

101 

Mn  III 

1293.661 

200 

9 

Zn  III 

1298.539 

50 

Cu  IV 

1293.780 

13 

Ti  III 

1298.659 

1000b 

1 

Cu  III 

1293.871 

450 

Zn  III 

1298.689 

50 

Ne  II 

1293  902 

70 

Zn 

1299  783 

10 

Mn  II 

1293  9? 

1 

Mn  II 

1298  800 

6 

Mn  IV 

1293.930 

150 

Fe  II 

1298.  !5 

46 

87 

Na  II 

1293  974 

60 

Si  III 

1298  891 

300 

4 

Kr  III 

1293.99 

60 

Cu  II 

1298.9053 

1 

Cu  IV 

1294  142 

104 

Si  III 

1298  960 

360 

4 

F  III 

1294.279 

1 

Ti  III 

1298.970 

800 

1 

Zn  IV 

1294  306 

HI 

Na  II 

1299.018 

30 

Se  II 

1294.41 

300 

15 

F  III 

1299  055 

3 

Mn  II 

1294.437 

2 

V  III 

1299.07 

50 

Ni  II 

1294  500 

10 

Mn  II 

1299.09 

5 

Si  III 

1294  543 

340 

4 

V  III 

1299.25 

50 

P  II 

1294.64 

150 

Cu  II 

1299.2678 

10 

89 

Ti  III 

1294.698 

600b 

1 

As  IV 

1299.3 

500 

1299  5 


FINDING  LIST 


I30,'-.7!4 


Element _ Wavelength _ Intensity  Multiple! 


Ga  IV 

1299.5 

750 

Co  11 

1299.551 

30 

Cr  III 

I299.5S 

40 

Mn  11 

1299  66 

5 

Fe  II 

1299.984 

10 

F  III 

H00  466 

3 

Mn  II 

1300.51 

1 

Cu  IV 

1300.572 

16 

Si  III 

I300  7C3  P 

Mi  V 

1300.97 

50 

Mn  II 

1301.06 

4 

Zn  IV 

1301.082 

30 

Si  in 

1301.146 

280 

Zn  IV 

1301.204 

50 

Mn  I! 

1301  31 

3 

Zn  III 

130;  371 

40 

Zn  III 

1301.687 

50 

Na  II 

1301  82 

15 

Zn  IV 

1301.1.65 

40 

P  II 

1301.87 

200 

Cu  IV 

1301  999 

II 

1 

Mn  II 

1302.12 

a;  IV 

130/13 

100 

0  l 

1502.1686  ST 

1000 

Ni  II 

1302.246 

10 

S  I 

1302.3370 

100 

Co  II 

1302.378 

20 

Cr  III 

1 302.45 

20 

Kr  III 

1302.59 

40 

F  III 

1302.599 

6 

Ni  i 

1307.603 

1 

Mn  II 

1302.6! 

9 

Cr  III 

1302.85 

5 

S  I 

1302.8633 

80 

Fe  V 

1302.99 

100 

Fc  II 

1303  .04 

0 

Ni  II 

1303.078 

4 

S  I 

1303.1105 

80 

Mn  II 

1303  12 

1 

N:  II 

1303.170 

2 

Ni  II 

1303,237 

0 

Ni  II 

1303.283 

5 

Si  III 

1303.320 

320 

S  I 

1303.4295 

85 

Cr  III 

1303.47 

40 

Ga  IV 

I30T5 

750 

Mn  II 

1303.52 

4 

Zn  III 

1303.55! 

50 

Fe  V 

1303.59 

100 

F  III 

1303.624 

6 

Cu  II 

1303.6602 

2 

F  III 

1303.871 

35 

Na  !I 

1303.957 

15 

Cu  11 

1303.9783 

2 

V  IV 

1304.173 

30 

F  III 

1304.368 

20 

Si  II 

1304.3779  st 

IOC 

P  II 

1304  47 

200 

Na  II 

1304.546 

15 

Ni  II 

1304  555 

1 

Ni  II 

1304.594 

10 

P  II 

1304.68 

150 

F  III 

1304.705 

1 

’.n  III 

1304.769 

50 

0  I 

1304.8575  ST 

600 

jj _ Element 

WavrJength 

lnieimty 

Multiple! 

1  F  III 

1305.008 

0 

Ni  11 

1305.083 

6 

Mn  II 

1305.136 

10 

Cu  IV 

1305.168 

18 

I  Ni  11 

1705.169 

25 

1  Ni  III 

1305.344 

100 

1.  V  IV 

1305.420 

40 

Cu  IV 

1305.468 

10 

P  11 

1305.48 

350 

2 

Cu  11 

*305.5608 

5 

Si  II 

1305.590 

50h  -A 

13.04 

I  Cu  IV 

1305  617 

II 

1  Mr.  II 

1305.63 

15 

56 

F  III 

1305.697 

3 

As  1! 

:  *05.701 

700 

F  III 

1305.870 

35 

>  Mn  11 

1305.87 

5 

S  I 

1305.8834 

95 

9 

O  I 

1306.0286  ST 

200 

2 

|  F  III 

1306.04 

60 

Zn  iV 

1306.097 

40 

F  111 

1306.122 

20 

Cr  I'.I 

1306  !6 

60 

Mn  11 

1306.17 

5 

V  HI 

1306.21 

50 

Cu  IV 

i306.256 

90 

Ni  II 

1306.279 

4 

Zn  III 

Ni  11 

Mg  III 

1306.322 

50 

1306.528 

1306.59 

1 

Ni  V 

1306.60 

100 

Na  II 

1306.618 

20 

Ni  II 

1306.621 

6 

Zn  IV 

1306.04! 

60 

Mg  II 

1306.7139  P 

no 

Zn  II 

1306.741 

5 

Mn  II 

1306.81 

10 

Co  II 

1306.935 

30 

12 

Co  11 

1306.969 

10 

F  HI 

1306  99! 

6 

Ni  II 

1307.146 

!0 

Se  IV 

! 307.2 

7  Oil 

Cr  HI 

1307.24 

100 

Fe  II 

1307.24 

0 

Ni  II 

1307.276 

50 

Zn  IU 

1307.384 

60 

Mn  I! 

1307.41 

1 

Cr  II! 

1307.47 

10 

Cu  IV 

1307  600 

128 

Cr  III 

1307.64 

60 

As  II 

1307.74 

350 

Mg  :i 

1307.8754  P 

120 

Mg  IV 

1337.934 

100 

Na  IT 

1307.936 

10 

V  IV 

1308.061 

50 

Mn  H 

1308.16 

1 

Cr  III 

1308  27 

150 

Mg  II 

1308.2809  P 

120 

Cu  II 

1308.2971 

30 

101 

Zn  III 

1308.450 

5 

Zn  III 

1308.569 

60 

I3r  III 

1308.6 

500 

K7g  III 

1308.654 

2 

C  III 

1308.70 

200 

11.44 

Ni  11 

1308.714 

8 

890 


131®  822 


FINDING  LIST 


I ? 1 7  975 


Hlcmciii 

v  avclenglh 

Intensity 

Mull?  pic 

Cu  IV 

1308.822 

205 

Ni  21 

1 308  869 

16 

10 

Sr  II 

1308.89 

800 

15 

Ni  II 

1 309.079 

0 

Si  II 

1309.2769  st 

200 

3 

Mn  II 

1309.29 

1 

Cr  III 

1309.34 

200 

28 

Ni  IV 

1309.340 

30 

Ca  III 

1309.418 

50 

Cu  IV 

1 309.427 

212 

Mg  II 

1309.4434  P 

140 

Si  II 

1309.458 

20b 

13.04 

Cu  II 

1309  4633 

15 

101 

V  IV 

1309.502 

10 

Zn  II 

1309.521 

.  -A 

N  IV 

1309.557 

200 

18.55 

Ga  IV 

1309.6 

500 

Mn  II 

1309.72 

3 

Si  II 

1309.77 

2h 

13  04 

P  II 

1309.87 

250 

2 

Br  I 

1309.908 

30 

F  III 

1320.117 

3 

Zn  III 

1310.117 

60 

Cr  III 

1310.18 

30 

S  I 

1310  »940 

« 

Mg  III 

1310.271 

Cu  IV 

1310  319 

' 

Ni  II 

1310.358 

\ 

Ni  II 

1310.  ,57 

i 

N  I 

1.3 1C.  3*01 

13 

Mg  III 

1310.633 

7 

C  I 

1310.67' 

20" 

49 

Ca  III 

1310.669 

450 

P  II 

1310.70 

600 

2 

Mg  III 

1310.720 

2 

N  I 
N  I 
Zn  III 
Co  II 
Ni  II 


1310.9429 
1310.9495 
1311  104 
1311.124 
1311.152 


150 

25 

50 

10d 

I 


Na  II 

'311.158 

10 

Ge  II 

1311.249 

50h 

Si  II 

1311.265 

2h 

C  I 

1311.363 

1000 

Cu  IV 

1311.505 

15 

Mg  IV 

1311.693 

200 

Cu  11 

131 1.7947 

1 

Cu  IV 

1311.855 

66 

Co  II 

1311.864 

10 

C  I 

1311.924 

2C  ‘ 

Zn  IV 

1311.939 

.9 

F  III 

HU. 963 

% 

Mg  IV 

1311.97 

1 

Na  II 

1312.026 

30 

C  I 

1312.247 

101 

Cu  III 

1312.400 

5 

Na  II 

1312.587 

20 

Si  III 

1312. 590 

260 

Cu  IV 

1312.715 

221 

V  IV 

1312.717 

20 

F  III 

1312.763 

1 

Cu  IV 

1312.790 

169 

Mn  II 

1312.80 

2 

N  I 

1312  S7 

3 

Zn  III 

1312.904 

35 

H  He  Li  Be  B 

C  N  O  F 

Ne  Na  Mg  t 

13 

13 

12 


48 


12 

47 


46 


10 


Co  IV 
N  I 
S  I 

Br  III? 
Cu  III? 

V  III 
C  I 
Ni  I! 
Mu  II 
C  I 

St  I 
Mn  II 

V  II 
Ni  I! 

7.n  III 

Cu  II 
Ge  II 
Cu  II 
St  IV 
Mg  ill 

Ni  IV 
Ni  II 
Z.n  III 
Ga  IV 
Ni  II 

Cr  III 
Cr  IV 
Ni  11 

7.1 

Co  II 

N  I 
Cr  III 
Ni  II 
Cr  IV 
C  I 

Co  II 
Mn  III 
Cu  III? 
Cr  III 
Mn  II 

Sc  I 
N  I 
Cr  III 
F  III 
Mg  IV 

P'c  II 
Ni  II 
F  III 
S  I 
S  I 

Br  I 
Ni  II 
Ni  II 
Ni  II 

V  III 

Br  I 
Mn  II 
Zn  III 
Ni  II 

V  IV 

Br  I 
Ca  III 
Mn  II 
F  III 
F  III 


Wavelength 

Multipfct 

1312.948 

15 

1313.08 

3 

1313.2493 

60 

1313.3 

500 

1313.313 

1 

1313.35 

400 

6 

1313.387 

100 

45.0! 

1313.403 

7 

1313.41 

2 

56 

1313.464 

300 

45 

1313  53 

60 

1313.77 

10 

56 

1313.82 

5 

1313.903 

2 

1-14.067 

60 

1314.1495 

15 

149 

1314.15 

10b 

1314.3366 

30 

101 

1314.4 

1314.50 

800 

1314  760 

30 

1314.771 

12 

1314.796 

60 

1314.8 

250 

1314.847 

12 

1315  GO 

IGOb 

33 

1315.00 

!00b 

1315.255 

70 

1315.262 

15 

1315.393 

0 

12 

1315.44 

3 

1 3 13 .44 

20 

28 

(.315.558 

3 

13.5.86  P 

125 

131.'  918 

200 

44 

1316  086 

0 

12 

1316.091 

80 

1316.143 

3 

1316.16 

200 

1316.16 

9 

80 

1316.26 

60 

1316  2906 

2 

1316.40 

200 

28 

1316  401 

35 

1316.482 

20 

l?16  49 

1 

1.  (6.502 

4 

1316.53! 

35 

1316.5423 

160 

8 

1316.6183 

120 

8 

1316.735 

30 

1317.045 

6 

1317.122 

10 

1317.220 

500 

10 

1317.27 

300 

6 

1317.372 

10 

1317  39 

3 

56 

1317.509 

0 

1317.531 

15 

1317.566 

5 

1317  695 

20 

1317.699 

550 

1317.70 

4 

56 

1317.744 

3 

1317.975 

6 

Ca  Sc  Ti  V  Cr  Mn  Fe  Co  Ni  Cu  Zo  Cia  Gc  As  St  Br  Kr 


891 


13(7.975 


FINDING  LIST 


1327  79 


EictBCK 

Wavclengih 

Intensity 

Mahipict 

Fitment 

Wavelength 

intensity 

Multiple! 

Zn  IV 

1317  975 

50 

Mn  I! 

1323.78  P 

80 

Ni  II 

1318  017 

too 

Cu  11 

1323.7943 

6 

148 

B  V 

1318.05  P 

Mn  II 

1323.81  P 

80 

Mf  III 

1318.07* 

12 

C  II 

1323.8617  ST 

30 

11 

Mn  I! 

i3l8.0r 

3 

56 

C  II 

1323.9059  ST 

300 

11 

Cu  IV 

1318.140 

280 

C  II 

1323.9513  ST 

450 

11 

Se  II 

1318.25 

700 

14 

N  IV 

1323.98 

100b 

18.81 

Nt  V 

1318  47 

200 

C  II 

1323.9955  ST 

30 

11 

Cu  II! 

1318. 5g2 

1 

Cu  III? 

1324.033 

3 

Co  II 

1318  589 

0 

12 

Fc  1! 

1324.25 

0 

N  I 

1318.8224 

5 

N  III 

1324.40 

150 

?  Ill 

1318.91 

10 

Zn  III 

1324.455 

20 

N  I 

1318.9981 

150 

12 

Ni  II 

1324.475 

25 

N  I 

1319.0048 

80 

12 

Ar  11 

1324.51 

30 

Zn  III 

1319  096 

60 

Br  III 

1324.8 

500 

Ni  IV 

1319  139 

30b 

Ni  IV 

1324.859 

100 

Zn  IV 

1319.200 

5 

Cr  IV 

1325.03  P 

200 

Mn  II 

1319  21 

!0 

80 

Ni  II 

1325  105 

1 

Gc  '1 

1319.3 

lOh 

I-  III 

*325.214 

6 

Ni  II 

1319.310 

8 

Ni  II 

1325.242 

1 

Cu  IV 

1319.433 

129 

Cu  II 

1325  2421 

I 

N  I 

1319  6693 

50 

12 

Ni  11 

13*5.359 

100 

N  I 

1319.6760 

250 

12 

P  III 

1325.51 

70 

Cr  IV 

1319  68  P 

150 

Cu  11 

1325.5135 

3 

Mg  III 

1320.022 

4 

Cu  IV 

1325.524 

16 

F  III 

1320.203 

3 

Fe  II 

132:  .61 

2 

Cu  IV 

1320.206 

11 

Zn  IV 

1325  659 

5 

F  III 

1320.451 

1 

N  IV 

1325.685 

50 

18.81 

Cu  II 

1320.6858 

10 

148 

Ni  II 

1325  691 

4 

Zn  IV 

1320.699 

50 

Zn  HI 

1325.831 

30b 

AI 

1320.71 

10 

Zn  IV 

1325.831 

30h 

Ni  II 

1320.799 

0 

Cr  iv 

1325  86  F 

50 

Cr  IV 

1320.85 

40 

Ni  I! 

1326.292 

7 

Cu  IV 

1321.168 

101 

CU  HI 

1326.379 

2 

Zn  IV 

1321.188 

50 

Cu  11 

1326.3954 

10 

147 

Ni  11 

1321.432 

3 

Ni  II 

1326  548 

11 

F  II 

1321.515 

iO 

N  I 

1326.5639 

10 

11 

Mn  IV 

1321.588 

20 

N  1 

1326.5707 

50 

11 

Cr  III 

1321  65 

30 

28 

Ni  11 

1326.623 

12 

Ni  II 

I32I.7C4 

2 

Mr.  11 

1326  63 

10 

V  IV 

1321.719 

10 

S  1 

1326.6432 

160 

8 

C 

1321.7962 

5 

V  IV 

1326.666 

5 

N  I.'I 

liii  Bi>4 

10 

Zn  III 

1326.708 

50b 

V  !Y 

1321. 9i7 

10 

Zn  IV 

1326.708 

50b 

s,  ; 

1322.06 

20 

V  IV 

1326.807 

5 

Mn  III 

1322.186 

40 

Sc  I 

1326.83 

40 

Na  II 

1322.295 

12 

Zn  III 

1326.899 

50 

Zn  IV 

1322.308 

50 

F  III 

1326.926 

20 

Zn  IV 

1322.414 

50 

N  IV 

1326.964 

20 

18.81 

Cu  II 

1322.6326 

6 

F  II 

1327  058 

200 

Mn  XII 

1322.8 

f 

I  c  II 

1327.10 

0 

Ni  II 

1322  825 

2 

Cr  III 

1327.17 

10 

Cr  III 

1322.83 

:no 

28 

Cu  III? 

1327.178 

3 

Ni  II 

1323.107 

1 

Ni  II 

1327.187 

3 

Ga  III 

1323.15 

300 

Ni  II 

1327.319 

Ge  III 

1323.15 

80 

Mn  H 

1327.48 

12 

79 

As  I 

1323  2 

3 

Mg  III 

1327.512 

4 

Cu  II 

1323  2042 

3 

Ti  II! 

1327.592 

559 

4 

Cr  HI 

1323.2^ 

10 

Cu  IV 

1327.622 

II 

F  III 

1323.31! 

3 

Ni  IV 

1327.655 

5C' 

Ni  II 

1323.417 

25 

Si  II! 

1327.703  P 

53 

Zn  III 

1323.512 

50 

Ni  II 

1327.730 

8 

S  I 

1323.5153 

180 

8 

Na  II 

1327.742 

S  I 

1323.5220 

45 

8 

Ni  11 

1327.755 

50 

Mn  I! 

1323.76 

15 

80 

Cr  III 

1327.79 

100 

892 


1327.80 


FINDING  LIST 


1337.5114 


Element 

: - f - 

Wavelength 

Intensity 

Multiplet 

Se  I  - 

1327.80 

20 

-  - 

Ga  11 

1327.81 

250 

V  III 

1327.87 

150 

N  I 

1327.9170 

25 

11 

N  I 

1327.9238 

15 

ii 

Ni  III 

1328.084 

75 

Mg  IV 

1328.09 

1 

Br  III? 

1328.1 

750 

F  11 

1328.103 

300 

S  III 

1328.12 

50 

Cr  III 

1328.37 

10 

Zn  III 

1328.372 

50 

Cu  II 

1323.4129 

5 

Ni  IV 

1328.470 

70 

Na  II 

1328.497 

12 

S  III 

1328.52 

50 

Zn  II? 

1328.561 

40 

Mn  IV 

1328.564 

0 

Se  1 

1328.75 

80 

Cr  UI 

1328.78 

10 

Si  III 

1328.806  P 

48 

C  I 

<328  8332  ST 

150 

4 

Ni  II 

13  28.847 

Ca  III 

1328.945 

500 

Ni  II 

1328.964 

25 

V  III 

1329  05 

25 

l 

9  ' 

Zn  IV 

1329.061 

5 

C  i 

1329.0863  ST 

150 

4  j 

C  I 

1324  1001  ST 

200 

4  | 

C  I 

1329.1230  ST 

IIO 

4 

C  III 

1329.187  P 

11  V9 

Mn  II 

1320.25 

1 

II..  7  { 

1 

V  IV 

1329.288 

10 

1 

Cr  III 

1329.29 

20 

C  1 

1329.5775  ST 

600 

4 

Mg  III 
C  I 
Cu  II 
F  III 
Ti  III 

Ni  II 
Ni  IV 
F  III 
Zn  III 
Zn  IV 

V  IV 
Fe  II 
Zn  III 
Zn  III 
Zn  III 

Zn  IV 

V  IV 
Cu  III 
F  III 
Br  III 

Se  I 
Mn  II 
Hi  III 
Zn  III 

K'  ?! 

Ni  II 

V  II! 

Zn  IV 
K.r  II 
Mn  1? 


1329.583 

1329.6005 

1329.6696 

1323.704 

1329.837 

1329.857 
1329  885 
1329.892 
1329.923 
1329.923 

1329.968 

1330.05 

1330.087 

1330.178 

1330.297 

1330.297 

1330.355 

1330.365 

1330.490 

1330.5 

13.30.55 

1330.61 

1330.787 

1330.897 

1330.948 

1331.264 

1331.30 

1331.390 

1331.402 

1331.42 


SI 


60 

200 

1 

1 

40 

13 

10 

6 

40b 

40b 

10 

1 

40 

40 

40b 

40b 

10 

1 

6 

500 

80 

12 

2 
40 
20 

9 

100 

40 

20 

8 


79 


|!  Element 

Wavelength 

Intensity 

Muhiplel 

1  Cr  III 

1331.56 

50 

:  iv 

1331.630 

30 

V  iV 

1331.665 

0 

Zn  III 

1331.823 

50 

Cu  II 

1331.8907 

5 

1  Cr  Iv 

1331  91  P 

50 

I  V  III 

i33? .99 

500 

9 

j  F  II 

13 72. 442 

100 

I  Cu  II 

1337...228 

5 

148 

Mg  III 

1332.310 

4 

Cr  IV 

1 332.4*4  P 

250 

,  V  IV 

1332.459 

3 

1  F  IS 

1332.512 

100 

1  Mn  IV 

1332.660 

20 

1 

j  Ni  II 

1332.706 

1  Ni  II 

1332.766 

6 

|  Ni  II 

1332.808 

7 

j  Cu  III? 

1332.985 

8 

Cu  II 

1333.0452 

20 

163 

1  F  III 

1333.139 

60 

As  ii 

1333.147 

750 

Zn  IV 

1333.168 

40 

Ni  II 

1333.171 

J 

Zn  IV 

1333.296 

50 

As  IV 

1333.3 

100 

Sc  II 

1333.32 

300 

Mn  IV 

1333.561 

10 

F  II 

1333.588 

200 

S  I 

1333.792 

2 

Ni  11 

1334.101 

10 

Ni  11 

1334.287 

12 

F  III 

1334.292 

3 

Mg  III 

1334.359 

30 

V  IV 

Cu  II 

1334  493 
1334.5063 

2 

e  n 

1334.5323  ST 

800 

1 

Cu  II 

1334.6546 

2 

p  :u 

1334.87 

MO 

1 

Cu 

(335.043 

106 

V  ill 

C35  12 

500 

9 

Ca  III 
Ni  II 
Mn  II 
Cu  IV 
C  II 

C  II 
Cl  I 
Ni  II 
Zn  ill 
Mg  III 

Mn  IV 
Ni  II 
Ni  IV 
Mg  IV 
Zn  IV 

As  IV 
Mn  IV 
Zn  II! 
V  111 
Se  II 

Cu  IV 

Na  III 
Ca  III 
P  III 
Cu  II 


1335.129 
1335.203 
1335.27 
13  35. <r5'1 
1335.6627  ST 

1335.7077  ST 

1335.7257 

1335.779 

1335.846 

1335.351 

’336.123 
1336.201 
1336.790 
1336  884 
1536.889 

1336.9 

1336.918 

1336.996 

1337.196 

1337.23 

1337.364 

1337.39 

1337.466 

1337.50 

1337.5114 


550 

400 

25 

87 

100 

1000 

250 

18 

50 

2 

450 

2 

70 

60 

40 

20 

400 

7. 

6 

50 

76 

120d 

200 

70 

0 


893 


1337.571 


FINDING  LIST 


1347.030 


Element 

Wavelength 

Intensity 

Multiple' 

Element 

Wavelength 

Intensity 

Multiple! 

Zn  III 

Cu  Hi 

P  III 

Ni  IV 

A1 

1337.571 

133/.  572 
1337.71 
1337.737 
1337.86 

20 

3h 

150 

100 

50 

O  IV 

Cu  III 

S  III 

N  II 

Zn  III 

1342.992 
1343.032 
1343.25 
1343.338  P 
1343.355 

120 

1 

50 

200 

60 

Ni  II 

Mn  IV 

Ga  IV 

Cr  IV 

Cu  III? 

1337.958 

1338.061 

1338.1 

1338.20  P 
1338.386 

15 

350 

750 

10 

1 

Si  III 

O  IV 

S  III 

Ni  II 

N  II 

1343.388 
1343.512 
1343.53 
1343.544 
1343.574  P 

120 

275 

50 

10 

39 

Ni  II 

Na  II 

O  IV 

Zn  III 

Ni  IV 

1338.402 

1338.575 

1338.612 

1338.659 

1338.786 

1 

35 

200 

20 

70 

F  II 

Ni  II 

Cu  KI? 

Zn  IV 

P  III 

1343.603 

1343.642 

1343.730 

1343  794 

1343.8 

300 

2 

3 

50 

70  A 

Cu  III? 

Zn  III 

Ni  IV 

Cu  IV 

Ni  II 

1338.858 

1338.939 

1339.071 

1339  179 
1339.221 

1 

50 

740 

45 

3 

Cu  IV 

F  II 

Zn  IV 

Mn  II 

Ni  II 

1343.992 

1344.037 

1344.063 

1344.14 

1344.1% 

40 

200 

50 

50 

2 

V  IV 

F  III 

Ni  II 

Ni  II 

Cu  II 

1339.335 

1339.337 

1339.394 

1339.487 

1339.4952 

5 

6 

1 

3 

0 

F  II 

Ni  II 

P  III 

Mn  II 

Cu  III? 

1344  295 
1344.334 

1344.34 

1344.35 

1344.363 

100 

1 

1000 

6 

1 

1 

Cu  III 

Ti  III 

Cu  II 

Cr  IV 

Ni  II 

1339.497 
1339.691 
1339.7713 
1339.84  P 
1340.007 

3 

170 

5 

50 

15 

I 

V  IV 

Ni  II 

P  III 

Cu  IV 

N  II 

1344.493 

1344.614 

1344.90 

1344.994 
1345.076  P 

0 

50 

650 

63 

1 

Cu  IV 

Zn  IV 

Fc  II 

Ni  II 

Mr.  IV 

1340.102 

1340.162 

1340.22 

1340.374 

1340.617 

240 

50 

0 

20 

250 

Cr  III? 

N  II 

N  II 

Cr  III? 

Cu  III? 

1345.12 

1345.313  P 
1345.340  P 
1345.46 

1345.506 

100 

100 

70 

1 

Zn  III 

Cu  II 

Ge  II 

Cr  III 

Cu  III? 

1340.6 '5 
1340.9141 

3 

3 

Se  I 

Mn  II 

1345.54 

1345.62 

80 

2 

1  J**\3.-7C, 

1341.17 

1341.178 

5n 

10 

lh 

Zn  IV 

Cu  IV 

Mg  IV 

1345.622 

1345.665 

1345.677 

10 

360 

10 

Ni  II 

Na  11 

Ni  III 

Mn  IV 

Si  HI 

1341.226 

1341.369 

1341.421 

1341.461 

1341.465 

0 

35 

10 

300 

160 

39 

Ni  IV 

Mn  H 

N  III 

Ni  II 

Mn  IV 

1345.718 

1345  77 

1345.81  P 

1345.882 

1346.014 

760 

15 

200  -A 

50 

0 

Si  III 

Cu  III 

As  II 

Ca  II 

Se  I? 

1341.4%  P 
1341.497 
1341.549 
1341.889 

1342.04 

950 

240 

80 

39 

2 

Cu  ill? 

Ni  IV 

Zn  III 

N  III 

Ni  I! 

1346.062 

1346.083 

1346.146 

1346.22  P 
1346.334 

3 

740 

50 

200  -A 

1 

Cu  IV 

Ni  IH 

Mg  IV 

Cu  III 

Cr  III 

1342.092 

1342. 14S 

1342.193 

1342.193 

1342.24 

61 

50 

300 

2h 

40 

1 

N  h 

N  II 

Mg  ill 

Mg  IV 

Mn  III 

1346.413  P 
1346.441  P 
1346.46 

1346.573 

1346.58 

10 

800 

100 

Ni  II 

St  III 

St  III 

Na  II 

Si  III 

1342.242 

1342.351  P 
1342.392 

1342.401 

1342.432  P 

20 

140 

20 

39  i 

39 

59 

Se  I 

Cr  IV 

Mg  IV 

Mn  III 

Mn  IV 

1346.58 

1346.62  P 
1346.680 

1346.854 

1346.865 

10 

10 

300 

50 

0 

Ca  11 

Kr  III 

1342.535 
i 342  68 

120 

20 

2 

Si  II 

Mn  II 

1346.873 

1346.94 

100 

7 

As  IV 

Zn  IV 

Cu  IV 

1342.7 

1342.720 

1342.741 

350 

50 

190 

I 

P  III 

Ga  IV 

V  IV 

1347.00 

1347.C 

1347  030 

200  -A 

150 

1 

894 


1355  415 


1347.048 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

intensity 

Mullipkl 

Cu  Ill 

1347.048 

2h 

Mg  IV 

1351.652 

100 

Mo  III 

1347.087 

0 

Cl  I 

1351.6568 

350 

2 

C!  I 

1347.2397 

550 

2 

Na  II 

1351.799 

12 

Zn  III 

1347  286 

50 

Cu  II 

1351.8366 

25 

147 

Fe  II 

1347.29 

! 

Ni  11 

1351.862 

35 

Se  II 

1347.31 

100 

F  IV 

1351.924 

10 

As  IV 

1347.5 

450 

Cu  IV 

1351.915 

221 

Sc  I 

1347.50 

20 

Cr  III 

1351.94 

10 

P  III 

1347.51 

10  -A 

Mg  IV 

1352.049 

600 

Na  II 

1347.54’ 

45 

Ni  III 

1352.052 

20 

N  III 

1347  56 

10  -A 

Na  II 

1352.118 

35 

Mn  III 

1347.62 

80 

Mn  II 

1352.17 

4 

Cu  IV 

1347.811 

212 

Ni  II 

1352.237 

10 

Zn  IV 

1347.949 

50 

Zn  IV 

1352.247 

40 

Cu  III 

1348.077 

0 

Cu  IV 

1352.585 

217 

Ni  II 

1348.333 

30 

Mn  III 

1352.599 

30 

Mg  HI 

1348.342 

7 

Si  II 

1352.635 

100 

7 

Zn  IV 

1348.354 

40 

Mg  III 

1352.80 

Se  I 

1348  40 

100 

Al  III 

1352.810 

100 

Cr  IV 

1348  44 

20 

Al  III 

1352.816 

5 

P  III 

1348.45 

10  -A 

Mn  11 

1352.83 

1 

Si  II 

1348.543 

100 

7 

Al  I, 'I 

1352.858 

70 

Cu  IV 

1348.569 

147 

Zn  IV 

1352.876 

60 

Cu  III? 

1348.584 

2 

Cu  IV 

1352.957 

166 

Ar  II 

1348.751 

100 

Sc  I? 

1353.02 

140 

Cu  IV 

1348.880 

171 

Mn  III 

1353.027 

30 

P  III 

1.349.11 

200  -A 

V  III 

1353.05 

100 

Mg  III 

1349.132 

12 

Mn  II 

1353.33 

6 

Mg  III 

1349.365 

2 

Zn  IV 

1353.476 

3 

Mn  II 

1349.41 

5 

Ni  III 

1353.512 

20 

Cu  III? 

1349.441 

3 

Cu  IV 

1353.576 

58 

Fe  XII 

1349.57 

30f 

Ni  II 

1353.606 

8 

Ni  II 

1349.594 

0 

Si  11 

1353.713 

100 

7 

Cu  IV 

1.349.598 

38 

Cu  IV 

1353.720 

82 

Fe  II 

1349.60 

0 

Al  IV 

1353.73 

10 

Co  IV 

1349.61 

30 

Mg  III 

1353.804 

7 

Mn  III 

1349.782 

0 

Ni  II 

1353.821 

15 

Ni  II 

1349  791 

12 

Se  I 

1353.86 

140 

Cu  IV 

1349.860 

27 

Mn  II 

1353.90 

1 

Zn  IV 

1349.872 

50 

As  IV 

1353.9 

300 

Si  II 

1350.057 

150 

7 

Mg  Ill 

1353.915 

2 

Mg  III 

1350.156 

12 

Ga  III 

1353.94 

400 

Cu  IV 

1350.165 

166 

Zn  III 

1353.953 

50 

AI  II 

1350.18 

150 

Cu  III 

1353.964 

1 

Ni  IV 

1350.215 

650 

Ni  II 

1354.023 

2 

Ni  II 

1350.256 

5 

Fe  II 

1354.03 

0 

Ni  II 

1350.321 

10 

Mn  II 

1354.08 

5 

Zn  III 

1350.377 

50 

Cr  III 

1354.16 

10 

Cu  IV 

1350.390 

191 

Zn  III 

1354.189 

50 

Cu  IV 

1350.424 

191 

C  1 

1354.288 

500 

43 

As  I 

1350.5 

2 

Cu  IV 

1354.318 

98 

Si  II 

1350.520 

20 

7 

Cu  IV 

1354.602 

161 

Cu  II 

1350.5938 

15 

147 

Se  I 

1354.63 

100 

Zn  III 

1350.638 

50 

Zn  III 

1354. 65C 

1 

Si  II 

1350.658 

20 

7 

Cr  III 

1354.75 

50 

Zn  III 

1350.968 

10b 

Fe  II 

1354.87 

0 

Zn  IV 

1350.968 

10b 

Ar  II 

1354.915 

200 

Ga  IV 

1351.0 

100 

Cu  IV 

1354.928 

26 

Ni  III 

1351.256 

30 

P  III 

1354.96 

10 

Cu  III 

1351.271 

2 

As  IV 

1.355.1 

10C 

Ni  II 

1351.287 

10 

V  IV 

1355.131 

80 

As  IV 

1351.3 

350 

Cu  11 

1355.3053 

15 

147 

Ar  II 

1351.333 

100 

Zn  II 

1355.332 

25 

Se  I 

1351,62 

80 

Cu  IV 

1355.391 

136 

Cr  IV 

1351.63 

40 

Ca  III 

1355.415 

450 

895 


1355.441 


FINDING  LIST 


136?  783 


Element 

Wavelength 

Intensity 

Multiplet 

Element 

Wavelength 

Intensity 

Multiplet 

Mn  IV 

1355.441 

250 

F  IV 

1359.053 

15 

Zn  III 

1355.518 

30 

Na  II 

1359.055 

20 

O  I 

1355.5977 

100 

i 

C  I 

1359.275 

200 

40 

Cu  IV 

1355.617 

17 

Fe  V 

1359.41 

100 

Mg  IV 

1355.6"’ 

20 

C  I 

1359.438 

50 

39  01 

C  I 

1355.844 

750 

42 

V  III 

1359.45 

5 

Mu  II 

1355.90 

1 

Zn  IV 

1359.460 

50 

As  II 

1355.933 

750 

AI  IV 

1359.49 

10 

Mu  III 

1355  959 

20 

Mn  XI 

1359.5 

f 

Zn  IV 

1355.967 

40 

Zn  III 

1359.604 

50 

Ni  IV 

1356.078 

650 

Cu  IV 

1359.616 

70 

Mg  IV 

1356.132 

200 

Se  I 

1359  7 

60 

Zn  IV 

1356.178 

50 

Si  III 

1359.751 

P 

68 

Cr  III 

1356.25 

10 

Zn  III 

1359.804 

50 

Mg  IV 

1356.277 

20 

Cu  III 

1359.833 

0 

Cl  VII 

1356.3 

Mn  I! 

1359.86 

2 

N:  11 

1356.318 

5 

Mn  IV 

1359.890 

350 

As  IV 

1356.4 

100 

F  III 

1259.921 

100 

Cu  III 

1356.424 

3 

Cu  IV 

1359.929 

41 

Mn  IV 

1356.436 

0 

Cr  IV 

1359.93 

10 

Nl  II 

1356.469 

20 

Cu  II 

1359.9362 

5 

Ft  II 

1356.48 

0 

Ca  III 

1360.010 

500 

Zn  III 

1356.519 

50 

Fe  II 

1360.17 

0 

V  IV 

1356.529 

10 

Zn  III 

1360.220 

0 

Se  II 

1356.57 

50 

Mn  II 

1360.24 

0 

Zn 

1356.608 

10 

Si  III 

1360.360 

20 

68 

Ni  II 

1356.653 

9 

Cr  III 

1360.40 

60 

Mn  II 

1356.74 

1 

Cr  III 

1360.56 

20 

Cr  III 

1356.86 

20 

Mn  III 

1360.718 

1000 

8 

Ni  IV 

1357.063 

760 

Ar  II 

1360.735 

10G 

Ni  II 

1357  132 

II 

Sc  II 

1360.86 

50 

C  I 

1357.134 

300 

41 

Fe  II 

1360.870 

100 

111 

Fe  V 

1357.18 

100 

V  (I 

1360.896 

3 

Ci  III 

1357.20 

150 

36 

Cu  III? 

1360  922 

2 

Cu  IV 

1357.313 

61 

Ni  II 

1360.956 

14 

Ni  II 

1357.371 

5 

Cr  III 

1360.97 

10 

Ar  II 

1357.435 

20 

Mn  III 

1361.932 

10 

Mr.  II 

1357.45 

C 

J 

Cu  IV 

1361. 146 

196 

Zn  III 

1357.4% 

15 

Cr  III 

1361.15 

200 

C  I 

1357.659 

100 

40.01 

Mn  III 

1361.26 

1 

Cr  III 

1357.69 

20 

Cr  ia 

1361.30 

200 

Zn  IV 

1357.787 

50 

Zn  IV 

1361.321 

50 

Se  I 

1357.79 

10 

Fe  II 

1361.372 

85 

Ni  III 

1357.802 

50 

Fe  V 

1361  42 

500 

Cr  III 

1357.85 

5 

36 

Mg  IV 

1361.526 

50 

V  III 

1357.90 

40 

Si  III 

1361.597 

160 

46 

Mn  II 

1357.91 

I 

Mn  II 

1361.60 

2 

Cu  III? 

1358.130 

1 

Si  III 

1361 .719 

P 

68 

Mn  II 

1358.32 

1 

Ni  II 

1361.757 

5 

V  II 

1358.44 

50b 

Ni  II 

1361  885 

50 

V  III 

1358.44 

50b 

Zn  III 

1361 .979 

60b 

Cu  III 

1358.440 

1 

Zn  IV 

1361.979 

60b 

Ni  II 

1358.475 

25 

Mn  IV 

1361 .996 

0 

0  I 

1358.5123 

60 

1 

Cu  IV 

1362.052 

276 

Mn  IV 

1358.594 

450 

Ca  III 

1362.222 

200 

7.n  IV 

1358.608 

30 

Zn  III 

1362.335 

5 

Cr  III 

1358.65 

30 

Si  III 

1362.366 

100 

38 

Cu  IV 

1358.732 

220 

1362  461 

600 

1 

Cr  III 

1358.75 

20 

V  III 

1362.51 

50 

4 

V  II 

1358.769 

0 

Zn  III 

1362.523 

60b 

Cu  IV 

1358.770 

226 

Mg  IV 

1362.526 

20 

Cu  II 

1358.7730 

30 

3 

Zn  I 

1362.541 

60 

Mu  III 

1358.958 

40 

Cu  II 

1362  5997 

20 

147 

Ni  II 

1358.992 

15 

Fc  II 

1362.771 

400 

152 

Cu  II 

1359.0091 

20 

173 

Ni  in 

1362.783 

3 

iL 


896 


1362.808 


FINDING  LIST 


1371.00 


Hitmen! 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Muhiplet 

Cu  IV 

1362.808 

128 

Se  I 

1366.78 

20 

Cr  III 

1362.85 

50 

Cu  IV 

1366  802 

30 

Ni  II 

1362.926 

20 

Cr  III 

1366.88 

20 

I'e  V 

1363.00 

400 

Ni  II 

1366.947 

5 

Ar  11 

1363.032 

200 

Cu  IV 

1366.960 

259 

Cu  IV 

1363.061 

196 

Zn  III 

1366.978 

60 

Mg  IV 

1363.18 

10 

Si  III 

1367.049 

140 

46 

Ni  IV 

1363.258 

560 

Ni  II 

1367.067 

20 

Zn  III 

1363.413 

60b 

F  III 

1367.083 

60 

Zn  IV 

1363.413 

60b 

Cr  III 

1367.13 

40 

Ni  il 

1363.421 

3 

Cu  IV 

1367. 14C 

133 

Cl  I 

1363.4471 

600 

Mg  II 

1367.2568  P 

150 

Si  III 

1363.459 

140 

38 

Cr  IV 

1367.39 

1  SO 

Cu  II 

(363.5031 

5 

Ni  11 

1367.394 

1 

Si  III 

1363  504  P 

38 

V  III 

1367.48 

100 

Ni  II 

1363.540 

2 

Cu  IV 

1367.562 

•78 

Ni  II 

1363.617 

2 

Cu  III? 

1367.646 

3 

Fe  V 

1463.72 

300 

Mg  II 

1367.7082  P 

150 

Cr  111 

1363.73 

20 

Se  I 

1387.91 

10 

Se  I 

1363.80 

20 

Cu  11 

1367.9509 

25 

2 

Kr  III 

1363  85 

40 

Zn  III 

1368.027 

60 

Ni  IT 

1363.861 

1 

Fe  11 

1368  098 

50 

Zn  IV 

1363.913 

60 

Zn  IV 

1368.135 

8 

Ni  II 

1364.067 

25 

Ni  II 

1368.171 

10 

C  1 

1364.164 

600 

39 

Mn  III 

1368.20 

20 

8 

Ni  11 

1 364.202 

25 

Cr  III 

1368.23 

20 

36 

Cr  III 

1364.26 

50 

V  III 

1368  31 

100 

F  III 

1364.291 

10 

Ti  III 

1368.442 

25 

Zn  III 

1364.323 

60 

Mn  II 

1368.53 

2 

Fe  II 

1364.38 

0 

Fe  II 

1368.57 

1 

Cr  IV 

1364.49 

10 

Si  IV 

1368  571  P 

19 

Ni  11 

1364.505 

40 

Si  IV 

1368.573  P 

19 

Fe  II 

1364.575 

240 

103 

Cr  III 

1368.60 

150 

36 

Mn  III 

1364.65 

5 

8 

Cu  III 

1368.923 

1 

Cm  IV 

1364.7 

50 

Cu  IV 

1368.972 

189 

Ni  11 

1364.793 

2 

V  III 

1369.06 

50 

Se  II  1364.83  200  I  A1  1369.20  lOd 


Ti  III 

1365.021 

6 

Co  XII 

1369  4 

f 

Ni  II 

1365  048 

25 

Mg  II 

1369.4231  P 

180 

Cr  III 

1365.06 

40 

Mn  II! 

1369.430 

400 

Fc  V 

1365.14 

300 

Si  III 

1369.437 

100 

Cu  IV 

1365.189 

177 

Cu  IV 

1369  497 

173 

Mn  III 

1365.199 

800 

8 

Zn  IV 

1369.497 

60 

Zn  IV 

1365.233 

60 

Mn  III 

1769.535 

700 

Si  III 

1365.253 

160 

38 

Cr  IV 

1 369.58 

20 

Cr  III 

1365.29 

200 

36 

Cu  III 

1369.612 

3 

Si  III 

1365.292 

P 

38 

Ni  11 

1369  651 

20 

Si  Ill 

1365.337 

P 

38 

V  III 

i  369.70 

100 

Mg  11 

1365.5442 

P 

140 

As  11 

1369.770 

950 

Si  IV 

1365.549 

P 

19 

Cu  IV 

1369.847 

75 

Zn  III 

1365.702 

60 

Cu  Ill 

1369.988 

0 

Fe  V 

1365.73 

300 

Ni  11 

1370.136 

500 

Ni  II 

1365  ?60 

4 

Cr  III 

1370.20 

20 

Cu  111? 

1365.862 

! 

Cu  II 

1370.2520 

1 

Cr  III 

1365.94 

70 

36 

V  Ill 

1370.26 

100 

Mg  IV 

1366.03 

5 

Zn  IV 

1370.385 

60 

Cr  III 

1366.06 

70 

P  III 

1370.39 

10 

Na  II 

1366.242 

15 

Zn  III 

1370.532 

60 

Zn 

1366.390 

10 

Ni  11 

1370  549 

25 

Cu  iir> 

1366.400 

2 

Cu  II 

1370.5600 

2 

Mn  III 

1366  46 

4 

Cr  III 

1370.74 

20 

Cr  III 

1366.63 

120 

Ni  I! 

1370.804 

4 

7n  II 

1366.682 

60b 

Cu  IV 

1370.849 

23 

Zn  III 

1366  682 

60b 

Mg  IV 

1 370.898 

10 

Fe  II 

1366.720 

85 

Fe  V 

1371.00 

400 

1371.024 


FINDING  LIST 


1378  578 


Wiveleagth 


Intensity 


Multipiet 


Wsseienfth 


Intensity 


Multipiet 


898 


1378  584 


FINDING  LIST 


1387.40 


Elcmm* _ Wivelcngth  Inteejity 


Ca  III 
B  1 
Co  Ill 
Mg  Hi 
B  1 

Mg  ill 
B  1 
As  I 
B  I 
Zn  HI 

Zn  I 
Ar  11 
Cu  Ill 
P  1 
Fe  II 

Se  I? 
Cl  I 
Ni  II 
Fe  II 

Cu  IV 

Al  III 
Cu  III? 
P  III 
Ar  II 
Ti  III 

Ni  II 
Cu  IV 
Fe  V 

Mn  II 
Ge  II 

P  III 
Zn  111 
Ar  II 
Co  HI 
Ni  II 

Cu  IV 
Zn  II! 
Se  II 
Zn  HI 
P  HI 

Na  11 
Fe  II 
Ni  II 
Zn  III 
Ni  II 

P  I 
Ne  11 
S  I 
P  Ill 
P  I 

Cr  III 
Ni  II 
As  IV 
Ne  II 
Zn  IV 

Ni  III 
Cu  IV 
Cr  Ill 

Ar  II 
Mn  II 

Ni  IV 

V  HI 
Cu  IV 
Se  I 

Cu  111? 


1378.584 

1378.645 

1378.665 

1378.700 

1378.868 

1378.891 

1378.932 

1379.0 

1379.157 

1379.161 

1379.337 

1379.378 

1379.379 
1379.40 
1379.466 

1379.50 

1379.5278 

1379.586 

1379.61 

1379.640 

1379.670 

1379.775 
1379.87 
1379.884 
1379.960 

1379.980 

1380.020 

1380.18 

1380.32 

1380.425 

1380.46 

1380.554 

1380.728 

1380.775 
1380.793 

1380  818 
1380.828 

1380  % 
1380.986 

1381.11 

1381.236 
1381.250 
1381.295 
1381.314 
1381 ,42j 

1381  47 
1381.509 
1381.5521 
1381.63 
1381.65 

1381.67 

1381.694 

1381  8 
1381.894 
1382.035 

1382.077 

1382,123 

1382.19 

1382.228 

1 382  30 

1382.448 
1382.45 
1382  545 
1382.56 
1382.561 


250 

10  -A 

5 

40 

20  -A 
2 

40  -A 
4 

10  -A 
60 


100 

0 

75 

40 

10 

900 

50 

0 

169 

600 

I 

500 

300 

25 

12 

170 
200 

1 

lOOh 

1000 

12 

100 

2 

20 

227 

50 

100 

60 

1000 

30 

200h 

200 

40 

6 

75 

40 

650 

800 

45 

30 

4 

300 

10 

15 

10 

52 

100 

200 

10 

380 

100 

230 

60 

3 


Muluplet  |  Element  Wavelength  Ialensuy 


Mg  IV 

1382.578 

300 

Ni  11 

1382.695 

2 

Fe  11 

138?  7! 

0 

Ar  II 

1382.770 

100 

Fe  HI 

1382.857 

70 

Mn  II 

1383.05 

4 

Cu  IV 

1383  130 

209 

Cr  IV 

1383.24 

10 

Cu  IV 

1383.350 

20 

Cu  IV 

1383  520 

11 

Fe  II 

1383.578 

20 

Zn  HI 

1383.700 

60 

Cr  III 

1383.79 

250 

Zn  Hi 

1383  920 

1 

Ni  11 

1383.966 

0 

Co  HI 

1383.971 

10 

Cu  IV 

1384.053 

165 

Al  HI 

1384.132 

800 

Co  HI 

1384  187 

25 

Cu  HI? 

1384.276 

1 

Cu  HI 

1384.324 

3 

Ni  II 

1384.327 

12 

Zn  IV 

1384.341 

40 

Fe  V 

1384  37 

100 

Cr  11! 

1384  44 

10 

Mg  IV 

1384.463 

900 

V  HI 

1384.49 

75 

Br  I 

1384.598 

120 

Se  ! 

1384  63 

40 

Fe  V 

1384.75 

100 

Na  II 

1384.794 

10 

Cu  III? 

1384.840 

3 

Cu  III 

1384.929 

2 

S  I 

1385  041 

1 

Cr  III? 

1385.07 

10 

P  V 

1385.1  1 

20 

Ni  II 

1385.216 

6 

Ft  V 

1385.32 

200 

V  111 

1385.34 

15 

Cu  III 

1385.380 

0 

Ca  III 

1385.426 

550 

Mn  II 

1385  43 

4 

Zn  IV 

1385.473 

4 

S  I 

1385.5100 

550 

Se  1 

1385.54 

160 

Mg  IV 

1385.772 

500 

Mn  11 

1385  89 

10 

Zn  :v 

1385.908 

6 

Cu  III 

1385.921 

2 

Ne  11 

1385.937 

30 

Ni  II 

1386.063 

1 

Mg  IV 

1386.19 

1 

Cu  IV 

1386.248 

31 

Cu  IV 

1386  289 

34 

Fe  V 

1386.43 

50 

Fe  II 

1386.47 

0 

Mg  Hi 

1386.69! 

2 

Cu  HI 

1386  714 

0 

Mn  HI 

1386.833 

0 

Zn  IV 

1387.046 

50 

Zn  III 

1387.215 

'0b 

Zn  IV 

1387.215 

50b 

Fe  11 

1387.22 

4 

N  HI 

1387.31 

200 

V  III 

1387  40 

15 

899 


1387.440 


FINDING  LIST 


1396.790 


Fie  me  at 

WivekogUi 

Intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Multiple! 

Zn  III 

Ne  II 

Mg  IV 

Ne  II 

Zn  IV 

1387.440 

1387. 515 
1387.527 
1387.665 
1387.695 

50 

80 

800 

20 

50 

Cr  III 

Zn  III 

Ne  II 

Se  I 

Cu  IV 

1391.78 

1391.790 

1391.854 

1392.13 

1392.133 

10 

40 

70 

100 

350 

Ni  II 

Mo  II 

Ni  II 

Fe  II 

Ni  III 

1  387.745 

1387.75 

1387.851 

1337.87 

1387.870 

10 

6 

5 

0 

3 

14 

Fe  II 

Zn  III 

Ge  II 

N?  II 

Ni  III 

i392. 14 
1392.170 

1392. "'65 
1392.3:6 
1392.377 

3 

30 

IOOh 

10 

30 

10 

Zn  ill 

Si  III 

Si  III 

Si  III 

Si  III 

I387.92S 

1387.948 

1387.979 

1387.994 

1388  011 

3 

25 

10 

8 

50 

37 

37 

37 

37 

Cr  III 

Cu  IV 

S  I 

Se  II 

Fe  II 

1392  40 

1392.424 

1392.5878 

1392.81 

1392.82 

100 

147 

650 

50 

4 

7 

Si  III 

Si  III 

Cr  III 

Fe  V 

Mn  II 

1388.052 

1 388.098 
1388.13 

1  388.17 

1388.21 

8 

1 

40 

500 

2 

37 

37 

14 

Cr  III 

Na  II 

Cr  III 

Se  I 

Zn  IV 

1392.83 

1392.940 

1393.00 

1393.0 

1393.019 

10 

15 

lOh 

80 

50 

Cr  III 

Zn  IV 

Cu  III 

S  I 

Cr  IV 

1388.24 

1388.258 

1 388.276 

1388.4347 

1388.49 

20 

50 

0 

950 

20 

n 

Cu  11 

Cr  III 

Ni  II 

Mg  III 

Zn  III 

1393.1275 

1393.22 

1393.330 

1393.391 

1393  460 

10 

10 

100 

350 

50 

147 

Ne  II 

Ni  III 

A1  IV 

Ni  II 

Cu  IV 

1388.491 

1388.629 

1388.77 

1383.796 

I388.B27 

50 

5 

100 

1 

246 

Fe  II 

Si  IV 

Ni  II 

Cr  III 

Fe  III 

1393.49 

1393.755 

1393.867 

1393.98 

1394.024 

1 

1000 

12 

10 

70 

1 

Mn  II 

Fe  V 

Co  III 

Ni  III 

S  I 

13BB.87 

1389.05 

1389.079 

1389.149 

1389.1538 

3 

IOC 

5 

1 

450 

14 

7 

Mn  III 

Cr  III 

V  III 

Zn  IV 

Cr  III 

1394.051 

1394.33 

1394.46 

1394.509 

1394.58 

10 

100 

S 

50 

70 

Mg  III 

N  V 

Cu  III 

Cr  III 

Zn  III 

13B9.504 

1389.514 

1389.528 

1389.55 

1  389.604 

4 

<0 

3 

70 

60 

43 

As  II 

Fe  V 

Zn  III 

V  IV 

Cu  IV 

1394.64 

1394.77 

1 394.9' 1 

1395.001 

1395.038 

800 

300 

60 

60 

91 

Cl  I 

Cr  III 

Ni  III 

V  III 

N  V 

I3B9.6928 

1389  73 

1389.735 

1389.79 

1389.822 

1000 

150 

20 

200 

40 

1 

8 

43 

Fe  III 

Cu  IV 

Fe  III 

Se  I 

V  III 

1395  213 
1395.251 
1395.382 

1395.43 

1395.44 

200 

206 

20 

200 

0 

8 

Cl  I 

Fe  V 

Cu  III? 

Zn  II 

As  I 

1389.9569 

1389.97 

1390  306 
1390.372 

1390.4 

900 

50 

5 

40 

4 

1 

Ni  III 

Ga  IV 

Cu  II! 

Mg  III 

Zn  III 

1395.459 

1395.5 

1395.578 

1395.642 

1395.652 

10 

200 

0 

4 

60 

Cu  IV 

S  III 

As  IV 

Cr  III 

Se  I 

1390  433 

1390.67 

1390.7 

1390.77 

1390.99 

154 

50 

20 

40 

120 

Fe  III 

Cr  IV 

Se  I 

Ni  IV 

S  I 

1395.750 

1395.83 

1395.88 

1395.985 

13%. 1122 

150 

3Ch 

200 

480 

1000 

!0 

7 

V  IV 

Zn  III 

Zn  IV 

Cr  III 

Se  I 

1391.105 

1391.216 

1391.216 

1391.26 

1391  27 

20 

60h 

60b 

20 

80 

35 

Cu  IV 

Co  III 

Ar  II 

C  III 
f  a  III 

13%.  175 

13%  210 

13%. 231 

13%, 26 

1396.417 

10 

1 

100 

10 

0 

Mg  III 

Cr  III 

Cu  III? 

Nc  II 

Ni  II 

1391.271 

1391.61 

1391.667 

1391.704 

1391.761 

200 

150 

1 

60 

2 

35 

A  III 

Cl  I 

Cr  III 

Ni  II 

Ni  II 

13%. 42 

13%. 5267 

1396  63 

1 396.693 

13%. 790 

100 

600 

30 

10 

14 

1 

900 


k-afcfckufc 


1464  68 


1396% 


FINDING  LIST 


Element 

Wavelength 

lut/.nuiy 

Multiple! 

Element 

Wavelength 

Intensity 

Multiple! 

Cr  III 

13%  96 

3  Oh 

Mo  II 

1400.66 

2 

Cu  IV 

I 397. I 10 

65 

Cr  III 

1400.72 

10 

Mn  II 

1397.17 

3 

Ne  11 

1400.809 

40 

O  IV 

1397.20 

10 

Ne  II 

1400.868 

20 

Mn  II 

1397.39 

6 

Kr  III 

1400.90 

20 

Cr  III 

1397  40 

30 

Mo  III 

1400.955 

40 

Ni  II 

1397.480 

2 

Se  II 

1401 .01 

50 

Se  I 

1397.5 

40 

O  IV 

1401.156 

60 

Fe  II 

1397.572 

10 

350 

Cl  II 

1401  16 

10 

V  III 

1397.62 

60 

8 

Ni  III 

1 401.214 

15 

Ca  III 

1397  687 

550 

Go  II 

1401.235 

200b 

10 

Cr  III 

1397.69 

10 

Cu  IV 

1401 .273 

127 

Ni  II 

1397.858 

2 

Cu  III 

1401. 376 

1 

Cr  III 

1397.90 

30 

V  III 

1401.38 

10 

Hi  II 

1398.009 

3 

S  I 

1401.5136 

100 

6 

Cr  III 

1398.12 

50 

Cr  III 

1401.55 

IOOh 

S  IV 

1398.13  P 

Cu  III? 

1401  602 

3 

Na  II 

1398.143 

12 

Cu  III 

1401 .655 

3 

Fe  V 

1398.15 

300 

Zn  III 

1401.762 

60 

F  III 

I 398. 190 

10 

Fe  II 

1401 .772 

4 

Ni  IV 

1398.195 

780 

F  III 

1401 .794 

3 

Fe  II 

1398.38 

1 

Cr  IV 

1401.81 

3C 

Cu  III 

1398.397 

3 

Se  I 

1401.92 

80 

V  III 

1398.47 

75 

8 

Cr  III 

1402.07 

30 

Ni  II 

1398  612 

40 

Zn  IV 

1402.097 

20 

Cu  IV 

1398.620 

74 

As  II 

1402.114 

10 

Cu  II 

1398.6419 

10 

128 

Cu  III? 

1402.250 

3 

Ni  II 

1398.758 

16 

Ni  II 

1402.379 

20 

Mg  IV 

1398  850 

30 

Co  III 

1402.415 

5 

Ni  II 

1399.026 

80 

8 

Cu  III 

1402.435 

2 

Cu  IV 

1399.036 

85 

Fe  V 

1402.45 

600 

Cr  III 

1399.05 

100 

Zn  IV 

1402.500 

35 

Na  II 

1399.070 

30 

Ga  IV 

1402.5 

100 

Mn  II 

1399.15 

2 

Cr  III 

1402.62 

40 

Cu  til 

1399.190 

3 

Se  I? 

1402.63 

20 

Mn  II 

1399.24 

3 

Si  IV 

•402.770 

800 

1 

Cu  II 

1399.3527 

3 

Cu  II 

1402.7770 

15 

186 

Ni  II 

1399  361 

12 

Mg  III 

1402.82 

Mn  II 

1399.39 

4 

Cu  III 

1402.917 

0 

Cr  III 

1399.42 

19 

Cr  III 

1402.99 

10 

F  III 

I399.4SI 

6 

Ni  III 

1403.113 

15 

Cr  IV 

1399.50 

10 

Ne  II 

1403.135 

50 

Ne  II 

1399.532 

80 

F  III 

1403.153 

! 

Zn  III 

1399.599 

2 

Cu  III? 

1403.181 

5 

Si  III 

1399.615  P 

73 

Ne  II 

1403.202 

20 

Cu  IV 

1399.643 

201 

Fe  II 

1403.246 

I 

0  IV 

1399.774 

25 

Cu  IV 

1403.403 

218 

F  III 

1399.839 

60 

Cr  III 

1403.42 

70 

Na  II 

1399.860 

12 

V  IV 

1403  618 

8 

Ne  II 

1399.956 

20 

Ne  II 

1403.679 

80 

Cr  III 

1400  02 

5 

Co  III 

1403.755 

3 

Zn  IV 

1400.111 

50 

Cu  III 

1403.763 

0 

Fe  V 

1400.30 

400 

Si  II 

1403.783 

5h 

13.03 

As  II 

1400.306 

800 

Cr  III 

1403.92 

30 

Cr  III 

1400.34 

150 

35 

Zn  IV 

1403.954 

40 

Cu  IV 

1400.341 

171 

Co  III 

1404  009 

5 

Zn  III 

1400.344 

8 

Zn  I 

1404.119 

20 

V  IV 

1400.416 

5 

Si  11 

1404  170 

Ih 

13  03 

Cu  IV 

1400.527 

14 

Cu  IV 

1404.247 

12 

Cu  III? 

1400.539 

1 

As  II 

1404.323 

5 

Mn  II 

1400.54 

2 

Se  I 

1404.45 

160 

8 

Mri  11 

1400.57 

3 

Si  II 

1404.478 

6h 

13.03 

F  II 

1400.61 I 

300 

Cr  III 

1404.50 

10 

Cr  III 

1400.62 

10 

Na  11 

1404.675 

'90 

Ni  II 

1400.644 

.30 

Mg  IV 

1404.68 

300 

H  He  Li  8c 

B  C  N  O  F  Ne 

Na  Mg  Al  S 

i  P  S  Cl  4r  K 

Ca  Sc  Ti  V 

Cr  Mu  Fe  Co  NI  Cu 

Zn  Ga  Ge 

As  Se  Br  Kr 

901 


S2WOS  O  -  73  -  Sfl 


. 


1412,24 


1404.72 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Mulapiet 

Element 

Wavelength 

Intensity 

Multiplet 

AI  IV 

1404.72 

I00d 

Cu  II 

1408.8124 

2 

S  IV 

1404.77 

70 

Ni  III 

1409.000 

15 

0  IV 

1404  812 

15 

Zn  III 

1409.050 

30 

Zn  III 

1404.853 

3 

Si  II 

1409.073 

lOh 

13.02 

Co  III 

1405.032 

3 

Cr  III 

1409.10 

10 

Cu  HI? 

1405.115 

1 

Fe  V 

1409  19 

600 

V  III 

1405.14 

5 

Cu  III 

1409.248 

0 

Mg  III 

1405.170 

80 

Fe  II 

1409.277 

1 

Mn  III 

1405.244 

40 

S  I 

1409.3369 

125 

6 

Nt  III 

1405.279 

10 

Co  III 

1409.340 

25 

Cr  III 

1405.37 

30 

Mg  IV 

’.409.361 

1000 

Sc  I 

1405.37 

200 

Q 

Zn  IV 

1409.370 

60 

Ne  II 

1405.373 

80 

Mn  II 

1409.51 

25 

Ga  IV 

1405.4 

20 

Fe  V 

1409  51 

700 

Ni  III 

1405.421 

10 

Al  IV 

1409.52 

10 

Co  III 

1405  451 

0 

Ni  II 

1409.612 

15 

Cu  IV 

1405.493 

1% 

Mn  II 

1409.69 

5 

Fe  II 

1405.604 

2 

Ne  II 

1409.747 

60 

Cu  IV 

140C659 

164 

Cr  III 

1409.81 

20 

Cr  III 

1405.72 

20 

Ni  IV 

1409.846 

640 

V  III 

1405.74 

5 

Zn  III 

1409.855 

50 

Fe  II 

1405.797 

i 

Si  II 

1409.90 

2h 

13.02 

S  IV 

I4C6  00 

30 

Ni  III 

1409.974 

5 

Ge  II 

1406.105 

20 

10 

Cu  II 

1410  002 

1 

Cu  IV 

1406  194 

10 

V  IV 

1410  018 

8 

Ni  III 

1406.250 

50 

Cr  III 

1410  03 

20 

Ge  II 

1406.269 

20h 

10 

F  III 

1*10.039 

20 

Cr  III 

1406.31 

40 

Ni  III 

1410  126 

10 

Zn  III 

1406.326 

60 

Si  II 

1410.219 

20h 

13.02 

Se  I 

1406.37 

200 

9 

Ni  II 

1410  219 

4 

V  III 

1406.52 

50 

Zn  IV 

1410.310 

25 

Sc  I 

1406.60 

200 

9 

Cu  IV 

1410  336 

26 

Cu  IV 

1406.733 

11 

Ni  III 

1410.344 

15 

Fe  V 

1406.78 

700 

Cr  IV 

1410  37 

20 

Cr  III 

>406.90 

100 

Na  II 

1410  374 

12 

Mn  III 

1406.957 

0 

Zn 

1410  410 

60 

Zn  III 

1407.039 

40 

Zn  II 

•.410.443 

100 

F  II 

1407.135 

200 

Ni  III 

U10.446 

3 

Cu  III 

1407.139 

7 

Cu  II 

1410.570 

2 

Cu  II 

1407.1689 

15 

88 

Cu  IV 

1410.582 

368 

Zn  II 

1407.189 

2 

F  II 

1410.618 

100 

Cu  III 

1407.196 

2 

Ni  III 

1410.642 

5 

Cr  III 

1407.22 

10 

Cr  III 

1410.82 

2v 

Zn  II? 

1407.259 

7 

Mn  11 

1410  913 

75b 

78 

As  I 

1407.34 

2 

Zn  IV 

1411  015 

60 

O  IV 

1407.386 

25 

Ni  II 

1411.071 

100 

Fe  II 

1407  46 

0 

Cu  IV 

1411  264 

16 

Cu  IV 

1407.605 

253 

Mn  II 

1411.28 

4 

Zn  III 

1407.619 

40 

Zn  III 

1411.287 

40 

Mg  III 

1407.880 

40 

Ne  II 

1411.306 

10 

Cr  III 

1407.89 

40 

P  I 

1411.31 

24 

Cu  IV 

1408.016 

62 

Ni  IV 

1411.461 

780 

Fe  V 

1408.19 

100 

Fe  II 

1411.47 

1 

N:  IV 

1408.236 

10 

Cr  III 

1411.53 

10 

Cu  III 

1408.310 

0 

Na  11 

1411.536 

7 

Mn  III 

1408.350 

30 

Mn  II 

1411.55 

4 

Fe  II 

1408.478 

80 

Cu  IV 

1411.558 

244 

Cu  III 

1408.536 

0 

Ziv  III 

1411.647 

60 

V  IV 

1408.639 

8 

P  I 

1411.75 

2 

Zn  III 

1408.687 

70 

N  I 

1411.9318 

150 

10 

Cr  II' 

1408. ''1 

50 

N  I 

1411.939 

30 

10 

Cu  IV 

1408.770 

162 

N  1 

1411.9494 

300 

10 

Ni  II 

1408.7% 

10 

Co  III 

1412.012 

3 

Co  III 

1408.808 

3 

AI  IV 

1412.24 

10 

Zn  I 

1408.808 

Cr  IV 

1 

1412  24 

30 

902 
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FINDING  LIST 

1420.036 

Element 

Wtvelcngth 

Intensity 

Multiple  t 

Element 

Wavelength 

Intensity 

Multiple’ 

Ni  III 

1412.304 

50 

Fe  II 

1416  73 

0 

Cu  III 

1412.553 

3 

Se  I 

1416.84 

160 

11 

Cr  III 

1412  67 

30 

S  IV 

1416  94 

10 

V  IV 

1412.686 

20 

Ni  III 

1416.956 

75 

Cu  III 

1412  724 

3 

Si  II 

1416.5172 

lOh  -  A 

18.06 

Cu  III 

1412.794 

3 

Ni  11 

1417.007 

10 

Zn 

1412  818 

12 

Cu  III 

1417.060 

1 

Fe  II 

1412.834 

70 

47 

Cu  III 

1417.124 

1 

Ni  II 

1412.868 

30 

Cr  III 

1417.13 

70 

S  I 

1412  8726 

100 

6 

Si  I!I 

1417.237 

260 

9 

Co  III 

<412.974 

5 

Ni  III 

1417  249 

2 

Zn  IV 

1412.996 

10 

Ni  III 

1417  387 

2 

Cu  IV 

1412.066 

247 

Cu  III 

1417.538 

5 

Zn  111 

1413.168 

2 

Ni  II 

1417.553 

1 

Ni  III 

1413  211 

5 

A1  IV 

1417.58 

10 

Cr  III 

1413.32 

10 

0  V 

1417  653 

40 

Mn  III 

1413.387 

0 

Cu  IV 

1417.654 

172 

Cl  IV 

1413.39 

100 

Cr  III 

1417.67 

10 

Cu  IV 

1413.564 

10 

Zn  III 

1417.682 

r 

Ni  II 

1413.679 

10 

Ni  II 

1417.699 

10 

Fe  II 

1413.699 

70 

V  (II 

1417.71 

50 

Cr  III 

1413.77 

40 

Fe  II 

1417.727 

30 

Zn  IV 

1413.867 

50 

1  Fe  II 

1417.744 

400 

M3 

Co  III 

1413.884 

5 

Si  II 

1417.781 

5  -A 

18.06 

Kr  II 

1413.894 

20 

Ni  HI 

1417.841 

10 

Mg  IV 

1413.895 

10 

Zn  III 

1417.868 

40 

Ne  II 

1413  956 

70 

0  V 

1417.908 

80 

Cu  III? 

1414  086 

1 

Mn  II 

1417.95 

10 

93 

Mn  11 

1414.18 

4 

88 

Si  II 

1418.110 

0  -A 

18.06 

Se  II 

1414.25 

200 

Mn  II 

1418.13 

18 

Ni  II 

1414.299 

15 

Zn  HI 

1418.152 

0 

S  I 

1414.365 

2 

Ni  HI 

1418.292 

5 

Ni  II! 

1414.389 

20 

Ne  II 

1418.375 

90 

Mn  II 

1414.40 

30 

78 

0  V 

1418.393 

120 

V  IV 

1414.409 

50 

Mg  IV 

1418.393 

30 

Cu  III 

1414.431 

2 

Cu  i; 

1418.4265 

25 

86 

C.a  II 

1414  44 

1000 

2 

Mn  II 

1418.48 

15 

88 

Ni  II 

1414.444 

1 

Zn  III 

1418.482 

1 

Cu  III 

1414.553 

4 

Ni  IV 

1418.501 

150 

Mn  IV 

1414.596 

10 

V  IV 

1418  533 

30 

Cr  III 

1414.62 

50 

Na  II 

1418.579 

20 

Mn  II 

1414.73 

6 

Mn  II 

1418.63 

12 

88 

Cr  III 

1414.79 

10 

Zn  IV 

1418.667 

40 

V  IV 

1414.842 

20 

Ne  II 

1418.687 

20 

Fe  II 

1414.89 

i 

Ne  II 

1418.745 

80 

Cu  II 

1414  8980 

10 

87 

Cu  III 

1418  811 

3 

Ni  III 

1414  916 

15 

Fe  II 

1418.855 

10 

Mn  II 

141515 

30 

V  IV 

1418.921 

10 

Cr  Hi 

1415.25 

50 

0  V 

1419.009 

80 

Cu  IV 

1415.261 

XT' 

Cr  III 

1419.25 

70 

Mn  II 

1415.43 

6 

Fe  II 

1419.3! 

0 

Ni  III 

1415.467 

3 

Ni  III 

1419.382 

10 

Cu  III 

1415.478 

0 

Zn  II 

1419  416 

3 

Ne  1! 

14I5.T16 

70 

F  11 

1419.485 

10 

Ni  II 

1415  728 

20 

Zn  IV 

1 ‘.19.572 

40 

Mn  I! 

1415.75 

35 

V  IV 

1419.580 

80 

Fc  11 

1415.75 

1 

Ni  IV 

1419.583 

470 

Cr  III 

1415.81 

10 

Mn  II 

1419.61 

40 

78 

Ni  III 

1415.909 

5 

F  III 

1419.740 

I 

Zn  III 

1416. 0->8 

40 

Cu  II 

1419.7455 

2 

Ni  11 

1416.060 

12 

Cu  IV 

1419.788 

53 

Cu  IV 

U16.I67 

29 

As  II 

1419.855 

0 

Cr  IM 

1416  33 

50 

Zn  II 

1419.982 

200 

Ft  !' 

1416.62 

0 

Cu  IV 

1420.014 

262 

Ni  II 

1416.660 

0 

Ti  III 

1420.036 

300 

903 
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FINDING  I.IST 


Klcroent 

Wavelength 

Intensity 

Muiuplel 

Element 

W-ive’eijgth 

lbiensiiy 

Multipart 

Ca  III 

1420  067 

200 

Ti  III 

1424.;.’1 

300 

P  1 

1420.08 

30 

V  IV 

1424  ; 

0 

Na  II 

1420.216 

12 

Fe  II 

1424.31 

0 

Mn  II 

1420  24 

8 

93 

Mn  II? 

1424.49 

5 

Gc  II 

1420.385 

2006 

10 

Ni  III 

1424.511 

100 

Fe  V 

1420.39 

300 

Cr  IV 

1424.62 

100 

Ti  III 

1420.440 

280 

F  III 

1424.64 

3 

Ni  III 

1420.448 

75 

Fe  II 

1424.716 

70 

47 

Cu  IV 

1420.485 

175 

F  II 

1424.737 

1 

Zn  III 

1420.509 

10 

F  III 

1424.74 

1 

As  II 

1420.624 

0 

Si  III 

1424.775 

40 

62 

Se  I 

1420.64 

16C 

Ni  II 

1424.890 

3 

Ni  II 

1420.674 

5 

V  IV 

1424.916 

10 

Cu  IV 

1420.805 

77 

Al  IV 

1425.00 

10 

Cr  III 

142C.8I 

100 

Zn  III 

1425.002 

25 

Ni  II 

1420.843 

18 

Zn  IV 

1425.002 

25b 

Li  II 

1420.891 

60 

Ni  11 

1425.025 

10 

Fe  II 

1420.911 

30 

Mn  11 

1425.03 

3 

Zo  III 

1420.920 

60 

S  I 

1425.0301 

300 

5 

Cu  IV 

1421  022 

246 

Mn  III 

1425.05 

?h 

22 

Ni  III 

1421.082 

10 

Cu  III 

1425  079 

1 

Cr  III 

142! .20 

50h 

Li  1 

1425.11 

-A 

Ni  IV 

1421. 225 

620 

S  I 

1425.1882 

90 

5 

Cu  IV 

1421.364 

12 

Zn  III 

1425  210 

50 

Cu  II 

1421  3737 

5 

Zn  IV 

1425.210 

50b 

B  III 

1421.41 

1 

S  I 

1425.2190 

65 

5 

Zn  III 

1421.494 

50 

Cu  III 

1425.282 

0 

Mg  III 

1421.538 

20 

P  I 

1425  29 

30 

Ti  III 

1421  631 

280 

Cr  III 

1425.30 

10 

Mn  11 

1421.71 

5 

93 

Co  III 

1425.329 

0 

Cu  II 

1421.7589 

25 

« 

Mn  11 

1425.40 

12 

Ti  III 

1421.767 

250 

Cu  IV 

1425.445 

281 

Mn  II 

1421.77 

2 

Na  II 

1425.499 

7 

Cr  HI 

i 42 1.80 

10 

Mn  I) 

1425  544 

20 

Mn  II 

1421.87 

3 

Ni  I! 

1425.579 

6 

Na  II 

1421.889 

7 

Ni  II 

1425.604 

3 

Ni  II 

1421.913 

1 

Co  III 

1425.650 

2 

C!  IV 

1421.97 

100 

Zn 

1425.709 

10 

Mn  IV 

1422.038 

10 

Ni  III 

1425.737 

5 

Mg  III 

1422.118 

7 

Ni  IV 

1425.802 

100 

Al 

1422  17 

10 

Mn  !I 

1425.93 

12 

87 

Mn  II 

1422.36 

3 

Na  II 

1426.048 

7 

Ti  III 

1422.405 

65C 

Be  I 

1426.117 

125 

Mn  II 

1422.42 

2 

Mn  II 

1426  15 

1 

87 

Cr  III 

1422.47 

40 

Zn  III 

1426.150 

25 

Kr  II 

1422.512 

40 

C  111 

1426.22 

10 

12.05 

Fe  II 

1422.53 

0 

Mn  II 

!  426.32 

10 

87 

Cr  III 

1422.58 

20 

Ni  IV 

1426.362 

510 

Zn  HI 

1422.976 

50 

Mil  II 

1426.43 

3 

87 

Na  II 

1422.9% 

12 

C  111 

1426.45 

400 

11.52 

Cr  IV 

1423.16 

IOC 

Cr  IV 

1426.58 

10 

Ni  II 

1423.212 

16 

Zn  ill 

1426.61 1 

60 

V  IV 

1423.420 

10 

Cu  IV 

1426.642 

251 

Mn  II 

1423.48 

2 

Se  II 

1426.65 

500 

Cu  III? 

1423.504 

5 

V  IV 

1426.654 

100 

Mn  II 

1423.55 

4 

C  111 

1426.80 

100 

12.05 

Kr  III 

1423.55 

20 

Cu  IV 

1426.841 

26S 

Ne  II 

1423.564 

80 

Cl  iV 

1426.89 

100 

V  IV 

1423  719 

30 

a  ni 

1427.00 

150 

Ni  III 

1423.722 

10 

Cu  IV 

1427.002 

266 

Ni  II 

1423.786 

11 

Ni  III 

1477.087 

5 

F  III 

1423.831 

10 

Cr  III 

1427.20 

10 

Li  III 

1423.88  P 

Mn  III 

1427.238 

6 

22 

Cu  III 

’424.C2C 

3 

Na  III 

1427.27 

10 

Fe  II 

1424.047 

50 

47 

Co  III 

1427.308 

1 

904 


1434.19 


1427  453 


FINDING  LIST 


He  mem 

Wavelength 

Intensity 

Multiple! 

Element 

Wivefcuglb 

intensity 

Mulnpki 

Ni  IV 

1427.453 

400 

Fe  V 

1430 .*! 

800 

Cu  II 

1427.5912 

10 

86 

P  I 

M30.73 

30 

Ni  III 

1427.639 

20 

Mn  11 

1430.77 

10 

Cr  IV 

1427.71 

10 

Fe  II 

1430.780 

200 

Zn  IV 

1427.759 

10 

Mn  III 

1430.784 

20 

22 

Mg  IV 

1427.760 

60 

Fe  II 

1430.895 

120 

P  I 

«  .g-l-l  -M 

1 

Cu  111 

1430.969 

2 

Ni  !! 

1427.782 

to 

Zn  II 

1430.992 

150 

Cu  II 

1427.8290 

20 

126 

Ni  IV 

1431.013 

370 

C  III 

1427.85 

300 

11.52 

Na  II 

1431 .015 

7 

Se  I 

1427.87 

120 

Mn  II 

1431. 046 

20 

Oe  II 

1427.877 

200b 

10 

Mg  II! 

1431. 136 

100 

Zn  IV 

1427  879 

40 

Na  II 

1431.228 

15 

Ni  III 

1427  914 

3 

Ni  11 

1431.270 

8 

?  I 

1428.05 

1 

Co  III 

1431.323 

15 

Cu  III 

1428  081 

3 

Mn  11 

1431.36 

3 

C  III 

1428.17 

200 

11.75 

Ni  II 

1431.492 

25 

Mn  II 

1428  19 

0 

P  I 

1431.50 

1 

Co  III 

1428.33! 

1 

Mn  II 

1431.52 

2 

Cu  II 

1428.3580 

25 

129 

Zn  IV 

1431.592 

8 

Cr  III 

1428.46 

10 

C  I 

1431.597 

100  -A 

65 

C  III 

147.8.50 

200 

11.52 

Cu  III 

1431. 671 

5 

Ne  II 

1428.579 

90 

Co  III 

1431.800 

5 

C  III 

1428  66 

10 

11.75 

As  Ii 

1431.817 

0 

Fe  II 

1428.69 

0 

Cu  III 

1431.901 

3 

Cu  IV 

1428.748 

54 

Cu  IV 

1431.925 

107 

Mn  II 

1428.85 

2 

A1  IV 

1431.93 

100 

Ni  III 

1428.870 

200 

Cu  IV 

1431.963 

153 

C  III 

1428.95 

100 

11.75 

Mn  V 

1431.98 

12 

Co  II 

1429.002 

20 

Co  HI 

1432.065 

5 

Mr,  II 

1429.02 

2 

C  I 

1432.105 

75  -A 

65 

Cu  IV 

1429.034 

177 

Zn  III 

1432.143 

60 

Cr  III 

1429.04 

50 

Mu  11 

1432.13 

1 

C  III 

1429.10 

10 

11  75 

Cu  III 

1432.275 

2 

V  IV 

1429.114 

10 

Ni  IV 

1432  453 

210 

Cr  III 

1429.17 

50 

Ca  II 

1432.503 

120 

7 

Mg  IV 

1429.189 

20 

C  I 

1432.530 

50  -A 

65 

Cu  III 

1429.201 

3 

Zn  Hi 

1432.716 

2 

Co  III 

1429.236 

0 

Mn  II 

1432.78 

40 

86 

P  III 

1429.24 

100 

Mg  IV 

1432.791 

50 

Co  III 

1429.324 

0 

Fe  II 

1432.87 

2 

Cr  IV 

1429.41 

10 

Mn  II 

1432.95 

5 

Cu  IV 

1429.504 

247 

Cu  IV 

1432.964 

11 

Cu  IV 

1429.552 

256 

As  II 

1433.053 

0 

A1 

1429.57 

10 

Mn  n 

1433.08 

4 

86 

Mn  II 

1429.60 

I 

Cr  Hi 

1433.26 

50 

Mn  II 

1429.66 

2 

Mn  ’.I 

1433.27 

4 

P  I 

1 42V  77 

12 

V  IV 

1433.276 

1 

Na  II 

1 429,  yi1 

10 

S  I 

1433.2800 

225 

Cr  III 

1430.02 

40 

S  I 

1433.3105 

100 

5 

Zn  III 

1430.107 

50 

Cu  IV 

1433.369 

162 

Fe  II 

1430.12 

0 

Ge  II 

1433.48 

5h 

P  I 

1430  13 

150d 

Mn  II 

1433.50 

15 

77 

Cr  III 

1430.15 

30 

Mn  II 

1133.63 

6 

Co  III 

1430.177 

15 

Si  III 

1433.690 

120 

66 

Ni  IV 

1430.186 

430 

Ni  II 

1433.745 

I 

Cu  II 

1430.2428 

40 

84 

Ca  II 

1433.749 

200 

7 

Zn  II 

1430.285 

15 

Cu  IV 

1433.776 

35 

Mn  II 

1430.37 

0 

Cu  II 

I433.S404 

10 

87 

Cu  III 

1430.373 

2 

Ti  III 

1433.85 

40 

P  III 

1430  41 

200 

Zn  III 

1433.853 

50 

Cr  III 

1430.42 

50 

Zn  II! 

1434.027 

25 

Mi  IV 

1430.439 

540 

V  IV 

1434.092 

15 

Co  III 

1430.530 

15 

Ni  HI 

1434.133 

30 

So  I 

1430.58 

120 

Cr  III 

1434.19 

10 

905 


1442  10 


1434  197 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multi  plet 

Element 

Wave  length 

Intensity 

Multiple: 

Cu  IV 

1434.197 

54 

r~  ~  ~  "* 

Mg  IV 

1437.636 

1000 

Zn 

14)4.219 

10 

Cu  III 

1437.645 

*> 

Co  III 

1434.259 

100 

Mn  II 

1437.70 

3 

Mn  II 

1434.26 

10 

86 

Cr  III 

1437.76 

20 

N.  Ill 

1434.306 

200 

Cu  III 

1437.762 

1 

Ni  II 

1434  373 

12 

Zn  III 

1437.767 

1 

Si  II 

1434.400 

1  h 

13.01 

Mg  IV 

1437.844 

10 

Mn  II 

1434.44 

30 

86 

Cr  III 

1438.03 

r) 

Ni  II 

1434  493 

14 

Cu  IV 

1438.093 

?!2 

Si  II 

1434.542 

2b 

13.01 

Fe  II 

1438.13 

1 

Ni  II 

1434.546 

12 

Ni  III 

1438.152 

2 

Co  III 

1434.642 

0 

Si  III 

1438.728 

40 

66 

Ni  II 

1434.688 

1 

Mg  IV 

1438.267 

100 

Cu  !! 

1434.7699 

15 

•3 

N  IV 

1438  37 

150 

18% 

As  I 

1434.77 

3 

Fe  U 

1438  44 

1 

Mn  II 

1 4.>4.79 

lh 

86 

Zn  IV 

1438.558 

15 

Ni  II 

1434.837 

1 

Si  II 

1438.576 

2h 

13 

V  IV 

1434.842 

15 

Si  in 

1438.702 

40 

66 

Mg  IV 

1434.892 

150 

Mn  II 

1438.71 

I 

Cu  II 

1434.9037 

125 

125 

Co  II 

1438.710 

10 

Fe  II 

1434.994 

40 

Zn  lii 

1438.808 

10 

Zn  III 

1435.037 

2 

Cu  IV 

1438.846 

282 

Kr  II 

1435.085 

120 

Cr  III 

1438.90 

5 

Se  I 

1435  28 

240 

8 

Si  II 

1438.931 

4h 

13 

Cu  II 

1435.3155 

10 

128 

Cu  III? 

1438  983 

1 

Ni  II 

1435.348 

5 

Zn  II 

i439  091 

500 

Co  III 

1435.426 

50 

Ni  II 

1439.094 

8 

Mg  III 

1435.550 

40 

Mn  II 

1432.16 

!5 

s* 

Ni  III 

1435.609 

10 

Cu  III? 

1439.275 

i 

Kr  II 

1435.676 

40 

Ni  II 

1439.283 

i 

Mn  11 

1435.68 

lh 

86 

At  III 

1439.311 

Se  i 

1435.75 

240 

10 

Ni  II 

1439.352 

8 

Na  II 

1435.776 

10 

Si  III 

1439.391 

40 

66 

Si  III 

1435.776 

160 

61 

Fe  II 

1439.42 

2 

Ni  IV 

1435.792 

■00 

Ai  III 

1439.726 

Co  III 

1435.840 

3 

Mg  III 

1439.770 

4 

Fe  II 

1435.85 

0 

Ni  III 

1439.809 

20 

Mn  II 

1435.87 

4 

86 

V  IV 

1439.834 

1 

As  IV 

1435  9 

200 

As  IV 

1440.0 

100 

Zn 

1435.914 

20 

Zn  III 

1440.159 

12 

Zn  III 

1436.075 

40 

P  1 

1440.24 

15 

Ne  II 

1436.086 

90 

Mn  IV 

1440.324 

70 

Cu  IV 

1436.086 

322 

Cr  XI 

1440.4 

( 

Ni  II 

1436.165 

50 

Cu  III 

1440.446 

2 

Si  III 

1436.166 

140 

52 

Fc  II 

1440.52 

0 

Na  III 

1436.21 

240 

Cu  IV 

1440.576 

16 

Zn  III 

1436.219 

15 

Fe  V 

1440.59 

700 

Cu  II 

1436.2359 

25 

125 

Mn  II 

1440.63 

9 

86 

Co  III 

1436.236 

10 

Mn  II 

1440.81 

0 

Cu  IV 

1436.267 

83 

Si  in 

‘440.908  P 

66 

Cu  IV 

1436.375 

117 

Cl  IV 

U40.95 

10 

Zn  IV 

1436.577 

40 

Mn  II 

1440.96 

1 

86 

Cr  III 

1436.65 

20 

Zu  III 

1441.017 

15 

F  III 

1436  687 

Cr  III 

1441.06 

60 

Si  III 

1436.724 

80 

66 

Cu  III? 

1441  102 

1 

Cu  III? 

1436.846 

1 

Fe  II 

1441.11 

2 

S  I 

1436.9675 

125 

5 

Ne  11 

1441  188 

40 

Cu  III 

1436.994 

8 

Mn  11 

1441.37 

1 

Mn  II 

1437.13 

15 

77 

Zn  III 

1441.474 

50 

Cr  III 

1437.17 

70 

Cu  III? 

1441.635 

2 

Zn  III 

1437.2% 

12 

Si  III 

1441.732 

iOO 

3.05 

Mn  II 

1437.32 

1 

86 

Al  IV 

1441.81 

50<S 

Mn  II 

1437.42 

4 

Se  I 

1441  81 

ioo 

Mg  IV 

1437.53 

500 

Cr  III 

1441.90 

50 

Cu  III? 

1437.554 

1 

Fe  Ii 

1442.10 

1 

906 
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i  450,22 


1442.1386 


Element 

Wavelength 

Intensity 

Multiple  i 

Element 

Wavelength 

lotens’ty 

Multiple  t 

< u  11 

1442.1386 

5 

S3 

Cu  IV 

14 16. .31 5 

276 

i  ill 

1442.192 

3 

P  1 

1446.33 

3 

Ci  IV 

1442.22/ 

130 

Mn  111 

1446  467 

5 

Ni  111 

1442.235 

5 

Mn  V 

1446.49 

60 

Mn  11 

1442  28 

10 

Cr  Ill 

1446.52 

150 

Cu  IV 

1442.410 

295 

Ni  11 

1446.589 

20 

Pc  II 

1442.42 

2 

Cu  IV 

1446.695 

23 

Zn  11' 

1442.512 

60 

Cr  111 

1446.70 

80 

Cu  IV 

1442.590 

48 

Mn  IV 

1446.740 

60 

Mr.  11 

1442.594 

25 

77 

Ni  III 

1446.748 

15 

35 

Ni  IV 

1442  675 

170 

Se  I 

1446.78 

200 

9 

As  I 

>442  69 

5 

Cu  IV 

1446.836 

19 

Fe  1! 

1447.746 

20 

Cu  II 

1446.9006 

1 

F  1 

1442.76 

15 

Mn  11 

1446.908 

20 

Cr  111 

1442.78 

10 

Zn  III 

1446.9’ 5 

40 

Mn  IV 

1442.807 

80 

Se  1 

1446.98 

200 

9 

V  111 

1442.85 

5 

Cr  IV 

1447.03 

10 

Na  11 

1442.907 

30 

V  IV 

1447.120 

0 

Zn  11 

1442.962 

5  -A 

Si  Ill 

1447.1% 

120 

3  o; 

Fe  11 

1443.01 

1 

Mg  Ill 

1447.260 

30 

Cu  IV 

1443.042 

268 

Cr  Ill 

i447.31 

20 

Cr  111 

1443.08 

20 

Mg  IV 

1447.424 

3C0 

Ni  11 

1443.080 

13 

A1  IV 

1447.47 

lOOd 

Cu  IV 

1443.163 

203 

Mn  11 

1447.49 

15 

Mn  11 

1443.46 

7 

P  I 

1447.50 

60 

Cu  IV 

U43.510 

46 

Cr  III 

1447.50 

20 

Cu  11 

1443.5419 

3 

100 

P  III 

1447.51 

200 

Fe  11 

1 443.73 

1 

Mn  II 

1447.86 

10 

Mg  111 

1443.738 

60 

P  V 

1447.92 

<50 

Cu  IV 

14  >3,771 

199 

Co  11 

1448.037 

70 

Cr  111 

1443.82 

60 

Mn  II 

1448,08 

15 

Ni  11 

1443.838 

10 

Ni  III 

1448.175 

30 

Mn  11 

1443.85 

10 

S  I 

1448.2290 

125 

12 

Cu  IV 

1444.00’ 

18 

Mg  IV 

1448.243 

30 

Mn  11 

1444.01 

6 

Fe  II 

1448.393 

70 

Mri  IV 

1444.078 

100 

Mn  11 

1448.47 

4 

Cu  11 

1444.1304 

2 

Mg  IV 

1448.476 

30 

Mn  11 

1444.19 

6 

Cu  11! 

1448.512 

1 

Zn  111 

1444.216 

10 

V  III 

1448  58 

10 

S  1 

1444.2967 

30 

As  11 

1448.593 

500 

Cu  IV 

1444.330 

210 

Cu  11 

1448.6383 

1 

Kx  11 

1444.343 

120 

Mu  11 

1448.714 

15 

Ni  IV 

1444.420 

440 

Mn  IV 

1448.789 

120 

Mn  11 

1444.58 

3 

Ni  IV 

1448  799 

12C 

Cu  111 

1444  692 

0 

Mn  11 

1448  83 

12 

Cr  111 

1444.84 

20 

Fe  V 

1448.51 

600 

Se  1 

1444  85 

200 

8 

Cu  II 

■449, 0580 

30 

125 

Zn  11 

1445.042 

700 

Mn  III 

1449  07 

.<0 

Ni  11 

1445.098 

13 

Cu  IV 

1449.071 

11 

Ni  111 

1445.374 

40 

Ne  11 

1449.132 

'40 

Fe  11 

1445.39 

0 

Se  I 

1449  16 

JU 

8 

Co  Ill 

1445.427 

1 

V  11 

1449.262 

5 

Mn  11 

1445.43 

2 

Ga  II 

1449.40 

250 

Ni  11 

1445.460 

14 

Zn  IV 

1449.4% 

40 

Co  11 

1445.572 

0 

V  IV 

1449.681 

20 

P  1 

1445.66 

3 

At  IV 

1443.70 

it) 

Fe  XI? 

1445.89 

40 

Cu  IV 

1449,700 

350 

Cu  11 

1445.9635 

20 

86 

Mn  11 

1449.74 

4 

P  1 

1446  01 

12 

Zn  III 

1449.832 

40b 

Z.n  III 

1440.086 

50 

7,n  IV 

1449.832 

40b 

N  IV 

1446.114 

250 

18.85 

Cr  III 

1449.89 

20 

Ne  11 

<446.183 

20 

Br  I 

1449.903 

30 

2 

Mg  111 

1446  254 

40 

Ni  11 

1450.005 

14 

Cu  IV 

1446.255 

20 

Cu  III 

1450,165 

2 

Cr  111 

1446  27 

20 

Cr  III 

1450.22 

5 

907 
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FINDING  LIST 


1460.136 


Kir  meat 

WaveLecgth 

Intensity 

Multiplel 

Element 

Wavelength 

Intensity 

Multiple! 

Mn  II 

1450.23 

10 

Ti  III 

1455.734 

8 

Zn  11 

1450.234 

5  -A 

Co  11 

1455.884 

70 

Cu  11 

1450.3035 

40 

98 

Na  II 

1455.969 

12 

Mn  IV 

1450  315 

120 

Fe  V 

1456.23 

500 

Ti  III 

1450.358 

25 

Se  I 

1456.31 

240 

8 

P  I 

1450.38 

9 

Mn  11 

1456.45 

2 

Me  II 

1450.46 

12 

Fc  II 

1456.47 

i 

Mn  XI 

1450.5 

f 

Zn  III 

1456.707 

60 

Cr  Ill 

1450.52 

10 

Zn  II 

1456.907 

500 

Mg  IV 

1450.66 

1 

Ni  11 

1456.913 

16 

Mn  11 

1450.7! 

15 

F  III 

1457.145 

3 

rr„  ti 

4.11  4  1 

1450.778 

700 

Cu  II 

1457.1759 

10 

99 

Mn  II 

1450  82 

4 

Cr  III 

1457.22 

30 

V  IV 

1451.047 

30 

Mg  IV 

1457  229 

100 

Zn  III 

1451.147 

50 

Si  III 

1457.253 

100 

60 

Cu  111 

1451.478 

0 

Mn  11 

1457,30 

5 

Mg  IV 

1451.48 

3 

Ni  11 

1457  359 

5 

V  IV 

1451.4% 

10 

Zn  II 

1457.422 

ICO 

Ni  III 

1451.504 

200 

Ni  HI 

1457.430 

10 

Ti  IV 

1451.75 

600 

* 

F  Ill 

1457  441 

1 

Ar  11 

1451.879 

100 

!  Mn  IV 

1457.560  P 

80 

Ci  III 

1451.95 

80 

Zn  1 

1457.572 

20 

4 

Mn  II 

1452.05 

6 

N:  111 

1457.575 

10 

Cti  IV 

1452.24? 

13 

Mn  11 

1457.67 

7 

Cu  11 

1452.2935 

20 

85 

Ni  Ill 

1457.829 

50 

Ni  111 

1452.532 

20 

Ni  II 

1457.863 

4 

Ni  11 

1452.558 

15 

A1 

1457.92 

50d 

Cu  11 

1452.6956 

0 

Zn 

1457  922 

10 

P  II 

1452.89 

300 

Ge  11 

1457.96 

?.h 

Mn  IV 

1452.893 

200 

Cu  II 

1458.0016 

15 

100 

Mn  II 

1452.99 

3 

Cu  IV 

1458.086 

306 

V  111 

1451.00 

5 

Na  Ill 

1458  15 

60 

P  I 

1453.01 

45 

Cr  Ill 

1458.17 

10 

F  IV 

1453.14 

1 

Ni  II 

1458.170 

4 

Ca  III 

1453.157 

650 

Mg  III 

1458.172 

20 

Ni  11 

145.3.35S 

15 

Mn  11 

1458.18 

3 

V  II 

1453.515 

2 

Ni  III 

1458.284 

5 

Mn  IV 

1453.626 

20 

Se  I 

1458.29 

160 

9 

Zn  III 

1453.700 

1 

Ni  11 

1458.342 

4 

Ni  III 

1453.882 

50 

Cr  III 

1458.41 

80 

V  IV 

1454.000 

40 

Zn  II 

1458.455 

20  -A 

Cr  III 

1454.00 

50 

Ge  1! 

1458.64 

1 

Mn  II 

1454  03 

6 

F  III 

1458.802 

6 

Mn  II 

1454.18 

6 

Mn  III 

1458.9C 

10 

Mg  IV 

1454.21? 

5 

C  1 

1459.0317  st 

300 

38 

Ni  II 

1454.292 

2 

Fe  11 

1439.311 

300 

193 

Fe  II 

1454.308 

20 

Mg  FV 

1459.38 

1 

Ne  II 

1454.390 

5 

Cu  II 

1459.4117 

25 

126 

Mn  II 

1454.40 

1 

F  111 

1459.503 

10 

Zn  IV 

1454.465 

25 

Mg  IV 

l1*  59. 540 

300 

Cu  IV 

1454.650 

207 

Cu  111 

1459.568 

0 

Fe  V 

1454.71 

300 

Ni  11 

1459.611 

1 

Zn 

1454.804 

10 

Mg  IV 

1459.617 

400 

Ni  11 

1454.852 

200 

~7 

Ni  n 

1459  640 

1 

Mn  IV 

14.54  961 

60 

Ni  II 

1459.715 

12 

Co  II 

1454  962 

50 

Mn  I! 

1459.72 

2h 

Mn  11 

1454.97 

20 

Ca  HI 

1459.787 

600 

Ti  III 

1455.194 

1000 

5 

Ni  II 

1459.809 

9 

Cu  III 

1455.200 

2 

Fe  V 

1459.85 

400 

Cr  III 

1455.27 

300 

Ar  II 

1459.878 

:oo 

Mn  II 

1455.33 

5 

Cu  IV 

1459.883 

311 

Ar  II 

‘,55.484 

100 

Zn  IV 

1459.964 

40 

Fe  V 

!  455. 59 

500 

Ni  II 

1460.078 

6 

Zn  IV 

1455.630 

30 

A,  111 

1460.08 

200 

Cu  11 

1455.6624 

.3 

Ni  11 

1460.136 

1 

yos 


1460.23 


FINDING  LIST 


1468.465 


Element 

Wavelength 

Intensity  MuJuplet 

Element 

Wavelength 

Intensity 

Multiplet 

Ar  III 

1460.23 

100 

I-e  HI 

1465.309 

200h 

Ni  II 

1460.312 

I 

Fe  V 

1465.37 

300 

Ni  II 

1460.408 

2 

Zn  IV 

1465.386 

20 

Zn  11 

1460.616 

12  -A 

Ca  III 

1465.477 

300 

V  III 

1460.64 

15 

Ar  III 

1465.53 

100 

Ne  II 

1460.716 

30 

Cu  11 

1465.5408 

15 

121 

F  III 

1460.750 

1 

B  1 

1465.548 

30  -A 

Fe  V 

1460.86 

200 

Co  III 

1465.558 

2 

Cu  III 

1460.915 

5 

Ni  III 

1465.606 

10 

36 

Cr  IV 

1461.04 

20 

3  I 

146.1.709 

40  -A 

Ni  IV 

1461.063 

140 

Ar  ill 

1465.71 

150 

Mil  II 

1461.48 

5 

Ge  1! 

1465.73 

1 

Cu  I' 

1461.5539 

15  84 

Zn  III 

1465.744 

60 

Ni  III 

1461.649 

10 

Fe  III 

1465.763 

200h 

Ni  II 

1461.840 

8 

Fe  III 

1465  820 

20h 

Ca  III 

1461.875 

550 

B  1 

1465.837 

20  -A 

As  I 

1451.92 

3 

Ga  IV 

1465.9 

50 

G;  II 

1461.970 

5 

Zn  III 

1465.952 

15 

Se  I 

1461  99 

120 

Ni  II* 

1466.027 

5 

Cr  III 

1462.12 

30h 

Cu  ii 

1466.0702 

70 

126 

Na  II 

1462.160 

10 

Cr  IV 

1466.14 

20 

Ni  III 

1462.239 

5 

Co  11 

1466.209 

100 

Mn  III 

1462.243 

60 

Cu  IV 

1466.353 

132 

Mn  II 

1462.27 

3 

Kr  II 

1466.460 

20 

Mg  III 

1462.305 

20 

Fe  III 

1466.492 

25  Oh 

F  III 

1462.313 

6 

Cu  II 

1466.5240 

4 

99 

Ge  II 

1462.388 

10 

Co  III 

1466.579 

3 

Cu  IV 

1462.437 

16 

Mg  IV 

1466.655 

100 

Ni  II 

1467  482 

'! 

Zn 

1466.682 

30 

Fe  V 

1462.67 

300 

Zn  II 

1466  697 

15 

Zn  II 

1462.743 

150 

Cu  II 

1466  7284 

5 

Ne  11 

1462.744 

40 

Co  III 

1466.919 

2 

F  II 

1462.842 

1  A 

Cr  III 

1467.04 

20 

Mn  II 

1462.87 

5 

Mg  III 

1467.188 

12 

Ni  II 

1462.944 

20 

Ni  11 

1467.265 

60 

Mn  II 

1463.02 

8 

Cu  IV 

1467.291 

12 

Ni  II 

1463.113 

14 

Mn  II 

1467.31 

I 

Ar  II 

1463.155 

200 

Ti  IV 

1467.35 

600 

3 

Fe  II 

1463. 19R 

6 

Co  III 

1467  394 

5h 

V  III 

1463.21 

5 

Fe  XI 

1467.4 

f 

Zn  IV 

1463.283 

30 

C  I 

1467.402 

350 

36 

Ca  III 

1463.335 

750 

Cu  IV 

1467.423 

11 

C  I 

1463.3360  st 

600  37 

Mn  II 

1467.53 

10 

Ga  II 

1463.65 

100 

P  1 

1467.58 

9 

Cu  II 

1463.7515 

100  98 

P  IV 

1467.59  P 

40 

F  III 

1463  H08 

3 

Ni  II 

1467.637 

10 

Cu  II 

1463  8381 

25  100 

Co  III 

1467.663 

5 

Cr  III 

1463.8’ 

10 

Cr  HI 

1467.68 

50 

As  I 

1463.9 

5 

Ni  II 

1467  694 

10 

Co  III 

1463.936 

i 

Fe  III 

1467.751 

250h 

Kr  II 

1464.072 

40 

N>  ii 

1467.762 

100 

6 

As  I 

1464.10 

2 

Ar  III 

1467.84 

150 

Ar  II 

1464  176 

100 

Zn  I! 

1467.867 

4  -A 

Zn  III 

1464  198 

75 

C  I 

1467.877 

30 

35.01 

Ni  11 

1464.30! 

8 

Ar  III 

1468  0! 

100 

Ni  11 

1464.369 

10 

Kr  11 

1468.021 

20 

Mn  Ii 

1464  372 

30 

Mn  (I 

1468.03 

20 

Fe  V 

1464  73 

600 

Cr  III 

1468.05 

50 

Co  III 

1464.773 

1 

Cu  IV 

1468.062 

It 

Co  III 

1464.932 

1 

Zn  III 

1468.113 

4 

Ni  (II 

1464.989 

5 

Co  II 

1468.235 

20 

Cr  III? 

1465.00 

30 

Ni  11 

1468.268 

30 

Fe  II 

1465.043 

400  193 

Co  11 

1468.383 

20 

25 

Co  51! 

1465.101 

1 

C  I 

1468.410 

100 

75.01 

Ar  II 

1465.153 

100 

Ni  II 

1468.465 

25 

909 


EdttjAAt  i  ateiwtviaatfeailg 


iMtbMdii^MU.1 


1468.526 


FINDING  LIST 


1475  846 


Element 

Wavelto$ih 

iateasity 

Muitiplrt 

j,  E  It  meal 

Wavelength 

intensity 

Muhiplcl 

Fe  HI 

Ke  M 

Zn  I 

Mg  IV 

Fe  III 

1468.526 

1468.605 

1468.845 

1468.882 

1468  986 

20b 

4d 

3 

20 

150 

S  I 

Ni  II 

Mn  II 

Co  III 
j  Zn  III 

1472.503 

1472.571 

1472.62 

1472.756 

1472.769 

4 

10 

3 

2 

2 

12 

Co  III 

Ni  II 

Ti  IV 

Cu  III 

Fe  II 

1468.992 

1469  200 

1469.21 

1469.259 

1469.38 

5 

10 

300 

0 

0 

3 

N>  II 

Ni  II 

Co  II 

S  I 

Mg  IV 

1472.835 

1472.889 

1472.898 

1472.972 

1472.984 

5 

2 

100 

225 

30 

4 

Cu  III? 

Cr  III 

Ni  H 

Fe  II 

Cu  II 

1469.460 

1469.55 

1469.60! 

1469.68 

1469.6928 

1 

50 

3 

0 

15 

145 

As  IV 

S  I 

P  II 

Ni  II 

Co  III 

1473.0 

1473.019 

1473.129 

1473.249 

1473  305 

50 

120 

10 

1 

1 

4 

P  I 

Co  II 

Ni  III 

Fe  III 

C  I 

1469.71 

1469.727 

1469.836 

1469  881 
1470.094 

3 

20 

3 

400h 

100 

35 

Cr  III 

Mn  II 

Zn  III 

Cu  II 

Cu  IV 

1473.32 

1473.32 

■.473.394 

1473.5299 

1473.640 

30 

0 

75 

8 

10 

125 

Zn  II 

Ni  II 

Mn  II 

Ni  II 

Zn 

1470.222 

1470.322 

1470.33 

1470.386 

S470.452 

2  -A 

1 

0 

2 

15 

P  I 

Ga  II 

F  III 

Cr  III 

Fe  II 

147.3.65 

1473.73 

1473.820 

1473.82 

1473.834 

6 

150 

3 

10 

400 

193 

Cr  III 

Ni  III 

Ni  II 

N  III 

Cu  II 

1470.60 

1470.642 

1470.666 

1470.68 

1470.6974 

10 

2 

5 

10  -A 

150 

98 

Ne  II 

Ni  III 

Cu  II 

S  I 

Zn  III 

1473  894 
! 473 .939 
1473.9785 
1473.995 
1474.132 

10 

5 

25 

350 

15 

83 

3 

Mn  II 

Mg  IV 

Na  I' 

N  III 

Mn  II 

1470.73 

1470.799 

1470.916 

1471.02 

1471.024 

8 

100 

10 

50  -A 

5 

Mn  II 

Zn  III 

Si  II 

Ni  11 

S  I 

1474.18 

1474.270 

1474.304 

1474.312 

1474.380 

1 

20 

lh 

1 

125 

12.02 

3 

Fe  III 

Cl  II 

Co  III 

Mn  II 

P  III 

1471.051 

1471.06 

1471.140 

1471.19 

1471.2 

20 

200 

1 

7 

10 

Ni  III 

Ar  II 

Mn  II 

S  } 

Ni  II 

1474.402 

1474.537 

1474.54 

1474.572 

1474.597 

5 

100 

10 

60 

4 

3 

Zn  III 

Co  III 

Ni  II 

Co  III 

Mn  II 

1471.224 

1471.328 

1471.466 

1471.575 

1471.586 

30 

1 

10 

0 

8 

Si  II 

V  III 

V  II 

Mg  III 

Ni  11 

1474.649 

1474.71 

1474.876 

1474.898 

1474.910 

!5h 

125 

0 

4 

1 

12.02 

Fe  III 

N  III 

Si  II 

S  1 

1471.638 

1471.69 

1471.775 

1471.832 

70 

100  A 

2  -A 

25 

30 

12 

Cu  II 

Co  II 

Cr  IV 

Mn  II 

1474.9348 

1475.018 

1475. 10 

1475.11 

1475.188 

40 

20 

10 

125 

25 

Zn  II 

1471.862 

50  -A 

Si  II 

5h 

12.02 

Co  II 

Mn  II 

Ni  II 

Co  III 

Fe  II 

1471.879 

1471.93 

*471.961 

1472.019 

1472.023 

20 

2 

1 

10 

4 

25 

Co  III 

Ni  II 

Ni  III 

Mr.  II 

Zn  III 

1475.266 

1475.270 

1475.368 

1475.46 

1475.591 

0 

3 

15 

6 

50 

37 

Mn  11 

Ne  I! 

C  I 

Zn  IV 

As  5 

1472.08 

1472.121 

2 

20 

Co  III 

Ni  II 

1475.635 

1475.645 

10 

1 

1472.231 

1472.256 

1472.32 

60 

20 

4 

34.0! 

Ni  III 

Fe  II 

Mn  II 

1475.662 

1475.686 

1475.72 

5 

0 

5 

Cu  II 

1472.3950 

15 

1 

Ni  U 

147V734 

Cu  IV 

V  III 

Cr  III 

As  IV 

1472.421 

1472.45 

1472.45 

1472.5 

40 

5 

20 

50 

F  III 

Ni  11 

Co  II 

Cu  II 

1475.787 

1475.801 

1475.807 

1475.8-16 

3 

2 

70 

60 

910 


...  j.- 


■475.959 


FINDING  LIST 


1484.39 


Element 

Wavelength 

Intensity  Multiple! 

Element 

Wavelength 

Intensity 

MuHipiet 

Ne  II 

1475.959 

1 

SO 

Mn  II 

1480.85 

10 

Mg  II 

1475.9998  P 

200 

Mg  II 

1480.8797  P 

200 

Mn  V 

1476.02 

30 

Co  11 

1480.953 

50 

Cr  III 

1476  04 

50 

Mg  IV 

1481.060 

8 

Mn  II 

1476.04 

12  85 

Ni  11 

148!  091 

75 

F  III 

1476  043 

1 

Fe  III 

1481.169 

150 

Ni  II 

1476  043 

25 

Zn  IV 

1481.232 

30 

Fe  II 

1476.054 

200  192 

Cu  III 

•4$i .243 

10 

<'u  II 

1476.0593 

25 

Al  IV 

1481.26 

10 

P  I 

1476.11 

9 

Mn  II 

1481.35 

5 

V  II 

1476.116 

0 

Mg  IV 

1481.5C9 

400 

Co  III 

1476.366 

3 

Cu  II 

I-®-;  .54.38 

10 

Z.n  IV 

1476.410 

40 

Ni  II 

1*81 .560 

15 

Mn  II 

1476.64 

12 

Na  II 

1481  578 

15 

Co  II 

1476  661 

50 

S  I 

1481.665 

170 

4 

Mn  IV 

1476.740 

0 

Cr  V 

’.481.69 

300 

0  III 

1476  89 

600 

S  I 

1481.712 

100 

4 

Si  II 

1476.928 

1  12.01 

Ni  II 

1481  744 

15 

Mn  II 

1476.98 

5  85 

C  I 

1481.7635  st 

450 

34 

Zn  II 

1477.016 

400 

Zn  IV 

1481.837 

25 

Ni  II 

1477.063 

1 

Mg  IV 

1481.859 

15 

Ni  II 

1477.227 

4 

Ni  11 

1481.883 

12 

Co  III 

1477.260 

i 

Ni  II 

1481.898 

4 

Ni  II 

1477  264 

i 

Co  III 

1481.905 

50 

Mg  III 

1477.416 

2 

Ni  11 

1481.982 

:o 

Cr  III 

1477.49 

10 

Cr  IV 

1482.07 

70 

Fe  II 

1477.50 

0 

Zn  II 

1482.139 

80  A 

Fe  II 

1*77.55 

0 

Ni  11 

1482.240 

too 

Mn  II 

1477.61 

3 

Cr  IV 

1482.36 

70 

C  III 

1477.68 

300  12.04 

>ii  II 

1482.393 

8 

Ni  III 

1477.801 

10  38 

Mn  II 

1482.40 

Oh 

Mn  II 

1477.83 

5h 

Mg  III 

1482  67 

Zn  II 

1477.938 

5  A 

Cu  IV 

1482.779 

157 

Mg  II 

1478.0037  P 

250 

Cr  V 

1482.89 

250 

C  III 

1478.05 

200  12.04 

Mg  II 

1482.8903  P 

300 

Cr  III 

1478.08 

20 

1  S  I 

1483.039 

280 

3 

Zn  II 

1478.216 

300 

Ni  III 

1483.044 

'0 

F  III 

1478.224 

3 

Mn  V 

1483.09 

160 

Cu  II 

1478.2363 

2 

Cr  III 

1483.11 

20 

Ni  III 

1478.252 

10 

S  I 

1483.233 

125 

3 

Mg  IV 

1478.267 

200 

Mn  II 

1483.25 

3 

85 

C  HI 

1478.30 

100  12.04 

Zn  III 

1483.266 

30 

Co  III 

1478.367 

25 

Ni  K 

1483.777 

40 

Mn  II 

1478.59 

25  85 

Co  III 

1483.363 

5 

Cr  III 

1478.64 

20 

Fe  11 

1483.38 

0 

Mn  II 

1478.79 

20  85 

Kr  III 

1483.43 

40 

Ni  III 

1478.854 

10 

I!i  IV 

1483.432 

30n 

F  III 

1478.879 

1 

Cr  III 

1483.45 

10 

Fe  V 

1479.29 

400 

Ga  II 

1483.48 

150 

Co  III 

1479.393 

2 

Ne  II 

1483.502 

60 

Ni  II 

1479.443 

10 

Na  II 

1483.507 

15 

V  III 

1479.57 

150 

Ni  II 

1483.554 

15 

V  II 

1479.720 

5 

Mn  II 

1483.685 

10 

Mn  II 

1479.76 

1  85 

Cr  III 

1483.75 

50 

Co  III 

1479.880 

\ 

Co  III 

1483.800 

10 

Cu  IV 

1479.940 

56 

Cu  III 

1483.831 

8 

C.  Ill 

1480.16 

100 

Ga  II 

1483.95 

150 

Mn  Ii 

1480.16 

2 

Zn  II' 

1483.979 

8 

Ni  11 

1480  331 

30 

Cu  III 

1484.010 

3 

Ca  III 

1480.425 

450 

V  II 

1484.135 

1 

Fe  II 

1480.437 

0 

Ni  II 

1484.227 

25 

V  II 

1480.487 

10 

Fe  III 

1484  241 

20 

Ca  III 

1480.527 

450 

Co  II 

1484.259 

20 

25 

As  IV 

1480.6 

450 

Ni  III 

1484.268 

3 

Mg  IV 

1480  798 

25 

Cr  III 

1484.39 

10 

H  Hi  Ii 

Be  B  C  N  O  F  Ne 

Na  Mg  Al  Si  P  S  Cl  Ar  K 

Ca  St  Ti  V 

Cr  Mn  Fc  Co  Ni  Cu 

Zn  Ga  Ge 

As  Se  Br  Kr 

911 


1492.56 


1484.45 


FINDING  LIST 


Fitment 

Wavelength 

Lute  only 

Muitipk-t 

Hlemetd 

Wavelength 

Intensity 

Mu&plet 

Mn  11 

!  484. 45 

0 

85 

Cr  111 

1488.72 

20 

Zn  :il 

1484.484 

5 

Ni  i: 

1488  730 

16 

P  IV 

1484.51 

240 

Co  III 

1488.753 

1 

Ff  ii: 

1484.540 

70 

Cu  11 

1488  8311 

10 

Co  III 

1484.565 

0 

Ni  11 

1488.845 

5 

Ni  11 

1484.592 

1 

Ni  11 

1488.896 

100 

Cr  V 

1484  67 

150 

Cr  X 

1488.9 

f 

Na  11 

1484  67/ 

15 

Zn  11 

1488.926 

120 

Cl  11 

1484.76 

10 

Ni  II 

1489.079 

35 

Ca  III 

1484  869 

800 

P  IV 

1489.10 

160 

Si  11 

1484.873 

15 

12 

Cr  III 

1489.10 

20 

Si  11 

1485.024 

90h  -A 

15  04 

Mn  II 

1489.13 

12 

Cr  IV 

1485  04 

150 

Co  III 

1489.243 

0 

Co  III 

1485.170 

8 

Zn  III 

1489.245 

40 

Ni  11 

1485.185 

10 

Cr  111 

1489.35 

20 

Si  11 

1485.224 

30 

12 

Zn 

1489.492 

10 

Cu  11 

1485.3277 

6 

14! 

V  II 

1489.620 

10 

Ni  11 

1485.375 

60 

Co  II 

1489  659 

10 

Mg  IV 

1485.446 

80 

Mn  Hi 

1489.669 

10 

P  11 

1485  49 

250 

Zn  III 

1489  708 

3 

Si  11 

1485.513 

lOOh-A 

15.04 

Ni  II 

1489.729 

< 

Cu  11 

1485.6102 

2 

97 

Cr  V 

1489.75 

500 

S  1 

1485.622 

150 

4 

Cu  IV 

1489.774 

32 

Cu  II 

1485.6778 

6 

82 

P  Ii 

1489.834 

10 

Na  II 

1485  987 

25 

Co  III 

1489.899 

10 

Ni  II 

1485.987 

2 

Cr  HI 

1489  93 

40 

Cr  III? 

1486.02 

10 

Ni  II 

1490.262 

7 

Zn  II 

1486.065 

700 

Mg  IV 

1490.451 

350 

Mn  11 

1486.068 

8 

Mn  V 

149C.68 

160 

V  II 

1486.153 

1 

V  II 

1490.837 

4h 

Fe  IH 

I486  265 

450h 

85 

Kr  11 

1490.928 

40 

Ni  II 

1486.372 

5 

Zn  111 

1490  943 

50 

Mn  II 

1486.40 

1 

Kr  il 

1491.104 

200 

Co  II 

1486.492 

70 

25 

Ni  Ill 

1491.111 

1 

Mn  III 

1486  494 

300 

Ni  II 

1491  176 

5 

N  IV 

1486  4% 

100 

0.01 

Co  III 

1491  273 

5 

Cr  III 

1486.54 

10 

Mn  V 

1491.30 

30 

Mn  11 

1486.55 

12 

Ni  II 

1491  308 

4 

Mg  III 

I486  624 

12 

Ni  III 

1491.309 

2 

Cu  III 

1486.659 

15 

P  I 

1491.36 

150 

Mn  II 

1486.66 

3 

85 

Fc  II 

1491.37 

1 

Ni  II 

1486  668 

7 

Cr  III 

1491.50 

20 

Mn  V 

K36.74 

30 

Mn  IV 

1491.579 

0 

Al  IV 

1486.87 

Ni  11 

1491.588 

A 

Zn 

I486  884 

25 

Co  II 

1491.701 

10 

Cu  III 

1486  904 

5 

Be  I 

I49l.7>5 

250 

F  III 

1486.913 

3 

Ni  II 

1491/76 

6 

Ci  !J1 

1487  03 

40 

N.  11 

1491.823 

3 

S  1 

1487.150 

3 

Ci  1 

149l  87 

-A 

Ni  II 

'487.247 

59 

Ni  II 

1491.899 

40 

Mg  IV 

1487  28 

6 

Ti  HI 

1491.978 

35 

Ni  11 

1487.438 

5 

Mg  IV 

1491.998 

100 

Ni  11 

1487.455 

6 

Fe  II 

1492  04 

0 

Cu  III 

1487.566 

0 

Cu  IV 

1492  044 

220 

Zn  III 

1487.566 

25 

Cr  III 

1492  05 

40 

P  IV 

1487  80 

IN) 

P  III 

1492.1 

500 

Cr  III 

1487.86 

Zn  !1 

1492.121 

30  -A 

Mn  11 

1487.86 

85 

Cu  II 

1492.1525 

4 

126 

Co  111 

1 487. %2 

Ih 

Ni  IV 

1492.162 

too 

Zn 

1487  9% 

Cr  ill 

1492.23 

40 

P  1 

1488  01 

60 

Co  11 

1492.263 

20 

25 

Co  III 

1488  174 

3 

As  I 

1492.34 

4 

Ni  Ill 

1 488  424 

3 

37 

Zn  II 

1492  369 

2  A 

Br  I 

1 4PS.452 

2 

Co  III 

1492.528 

3 

Cu  II 

1488  6372 

900 

82 

Fe  II 

1492  56 

2 

912 


1492  622 


FINDING  LIST 


1  =100-142 


Kkmeirt 

Wavelength 

Intercity 

Multiplct 

Fleiaciu 

Wavelength 

Intensity 

Muitiplet 

Ni  III 

1492  622 

30 

Zn  III 

1495  715 

15 

N  I 

1492.6254 

620 

4 

Kr  II 

1495.769 

120 

Cu  11 

1492.6817 

5 

185 

Mg  IV 

1495.993 

60 

C  I 

1492  738 

60 

64.08 

Zn  II 

1496.001 

5  -A 

N  1 

1492  8195 

100 

4 

Na  II 

1496.01 1 

40 

Mg  IV 

1492.82 

3 

Ni  11 

1496.308 

1C 

Cu  11 

1492.8343 

40 

126 

Ni  II 

1496.409 

2 

I.i  11 

1492.931 

60 

P  II 

■  496.44 

5 

Li  II 

1492  973 

100 

Se  I 

1496.44 

60 

Cr  III 

1492.98 

50 

Ni  II 

1496  463 

1 

P  I 

1492  99 

120 

Cr  III 

1496.47 

10 

Ni  III 

1492.990 

30 

Fe  II 

1 496.523 

40 

Ni  II 

1493  022 

15 

Ti  III 

1496.597 

30 

Li  11 

1493.036 

20 

As  II 

1496.598 

0 

F  11 

1493  091 

450 

Cu  11 

14%  6867 

50 

82 

Mg  III 

1493  097 

12 

Mn  II 

14%. 78 

4 

Zn  11 

1493  133 

300 

Ca  III 

14%. 88-1 

600 

Zn  IV 

1493.146 

40 

Zn  HI 

1497.327 

10 

Co  HI 

1493.152 

10 

Zn 

149’’. 3% 

40 

F  II 

1493.235 

300 

Zn  11 

U‘C.410 

80  -A 

As  I! 

1493  259 

0 

Mg  I  V 

14,17.422 

20 

C  I 

1493.273 

10 

64  07 

As  II 

■497.547 

0 

F  II 

1493  311 

200 

Co  !I 

M 97.675 

10 

Ni  II 

1493.315 

Na  II 

1497.73' 

45 

P  1 

1493  34 

45 

Cu  11 

1497  9-6 

1 

Cu  II 

1493  3665 

20 

161 

Cr  V 

1498.1.2 

700 

Sc  III 

1493.502 

2 

As  II 

1498.058 

0 

Zn  III 

1493.506 

30 

V  II 

■498.114 

6 

Co  III 

1493  595 

2h 

Co  III 

1498  144 

1 

Fe  III 

1493  640 

600h 

85 

Fe  !! 

1498  28 

1 

Cr  III 

1493.68 

10 

Ni  III 

1498  33S 

5 

Co  11 

1494.124 

0 

V  III 

1498.79 

10 

Ni  II 

1494.151 

50 

Mn  V 

1498  50  P 

8. 

Ni  II 

1494.236 

6 

Cu  II 

1498  5756 

3 

Cr  III 

1494  45 

50 

Mn  II 

1498.60 

8 

Sc  III 

1494  506 

2 

V  Ii 

1498.604 

4h 

C  I 

1494.532 

25 

Ti  111 

1498.697 

600 

3 

Fe  II 

1494.59 

4 

Ni  11 

-.498.734 

1 

Mg  IV 

1494.647 

15 

Zn  III 

1498.778 

60 

Cu  II 

1494  6526 

5 

Fe  111 

1498.825 

70h 

N  I 

1494  6751 

400 

4 

S  1 

1498.850 

2 

f  r 

1494.680 

100 

F  III 

1498.933 

300 

Ni  *i 

1494  701 

10 

S  I 

1498  942 

1 

Na  . 

1494  729 

20 

Ne  11 

>499.006 

40 

Mn  ■ 

1494.754 

20 

84 

Zn  II 

1499.052 

20  A 

Ge  IV 

1494.89 

40 

Zn  11 

1499  077 

20  -A 

Mn  II 

1494  97 

7 

As  11 

1499  108 

0 

P  II 

1494.990 

10 

Co  HI 

1499.124 

25 

Cr  III 

1495  01 

20 

As  II 

1499.168 

0 

Ti  Hi 

1495.08 

20 

Ti  I!! 

1499  173 

300 

Ga  III 

1495  10 

500 

Ge  III 

1499  18 

10 

Ga  11 

1495.11 

150 

Zn  III 

1499  400 

70 

Br  I 

1493.132 

0 

1 

F  III 

1499.425 

150 

Cr  ill 

1495.21 

20 

P  I 

1499.51 

7.4 

Fe  III 

1495.210 

70h 

Cu  11 

1499.5132 

3 

I?1 

Na  II 

1495.212 

45 

Mn  II 

1499  61 

1 

84 

Mn  II 

1495  26 

1 

Ni  II 

1499.704 

15 

Cr  III 

1495.7.6 

20 

Mn  IV 

1499  769 

0 

B  V 

1495.38  I> 

Zn  III 

1499  780 

5 

Ni  II 

1495  383 

40 

Mn  II 

1499  84 

8 

Cu  l> 

1495  4298 

20 

Co  III 

1499  877 

3 

N  V 

1495  5 

40w-A 

63 

Mn  II 

1499  95 

20 

84 

Mg  IV 

1495.505 

.700 

As  II 

1500  074 

0 

Ns  II 

1495.570 

20 

N:  IV 

1500.128 

700 

Ni  HI 

1495  641 

20 

78 

Me  IV 

1500.142 

70 

913 


I  506.95 


1500.241 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

intensity 

MuKipiet 

3i  III 

1500.241 

240 

36 

V  III 

1503.95 

0 

Cu  IV 

1500.258 

11 

Fe  III 

1504.002 

150 

Mn  i! 

1500.26 

5 

Zn  II 

1504.034 

5  -A 

Co  III 

1500.269 

10 

As  I 

1504.09 

2 

Zn  III 

1500.298 

60 

Cu  I? 

1504.091 

0 

Mn  II 

1500.41 

0 

84 

Cr  III 

1504.16 

20 

Ni  11 

1500.427 

200 

7 

Cu  IV 

1504.167 

30 

Cr  IV 

150C.46 

10 

F  III 

1504.177 

300 

Ge  IV 

1500  61 

120 

Zn  III 

1504  188 

15 

Ni  II 

1500.651 

7 

As  II 

150,.  20 

150 

Co  II 

1 ''00.897 

20 

Fe  11 

1504.27 

3 

Se  I 

1500.91 

300 

7 

Ga  II 

1504.31 

150 

Mn  II 

1500.99 

4 

Co  III 

1504.362 

2 

Fe  II 

1. 501. 01 

0 

P  I 

1504.37 

36 

S.  Ill 

1501.150  P 

36 

Mil  V 

1504.38 

200 

Cu  III 

1501.173 

0 

Ni  II 

1504.485 

75 

Si  III 

1501.191 

200 

36 

Ni  II 

1504.590 

5 

N:  III 

1501.311 

5 

38 

Ti  III 

1504.621 

120 

Cu  11 

1501  3363 

5 

125 

P  I 

1504.72 

6b 

Cr  III 

1501.38 

30 

P  III 

1504.72 

900b 

6 

Mn  II 

1.501.44 

0 

Zn 

1504.754 

12 

Mg  IV 

1501.534 

30 

Cu  11 

1504.7571 

30 

119 

P  III 

1501.55 

700 

6 

F  III 

1504.785 

600 

Si  III 

! 501. 780  P 

36 

Ti  III 

1504.974 

70 

P  1 

501.81 

60 

Mn  11 

1504.99 

1 

Si  III 

1501.827  P 

36 

Ga  II 

1505.00 

150 

5 

Si  HI 

1501.870 

180 

36 

V  !II 

1505.02 

25 

Ni  11 

1501.885 

20 

Ni  III 

1505.165 

5 

Ni  V 

1501  90 

30 

Fe  III 

1505.166 

65  Oh 

85 

Ni  II 

1501.%? 

6 

Ni  IV 

1505  173 

230 

Ns  11 

1501.995 

25 

Zn  III 

1505.234 

20 

f  n 

1502.014 

400 

Co  III 

1505.249 

5 

Zn  HI 

1502.077 

5 

Cu  11 

1505.3878 

10 

118 

Cu  III 

1502.107 

0 

Fe  II 

1505.43 

0 

Co  IV 

1502.11 

300 

As  II 

1505  556 

2 

Cu  IV 

1502.114 

221 

Ni  11 

1505  642 

13 

Ni  II 

1502.130 

75 

Cr  III 

1505.76 

100 

P  I 

1502.17 

24 

P  1 

1505.84 

2 

P  III 

1502.27 

1000 

6 

Cu  II 

1505  857? 

5 

Ti  111 

1502  311 

200 

Zn  III 

1505.90' 

75 

Mn  V 

i 502.36 

120 

Si  III 

’506.060 

120 

72 

Mn  11 

1502.38 

1 

Ti  III 

1506.084 

80 

Co  III 

1502.531 

3 

Se  I 

1506.09 

60 

Se  I 

1502.57 

40 

Cu  IV 

1506.103 

ii 

As  11 

1502.615 

0 

Ni  11 

1506.184 

16 

Ni  11 

1502.669 

20 

F  III 

1506.300 

500 

Cr  III 

1502.87 

30 

Na  II 

1506.407 

80f 

Cu  IV 

1502.955 

88 

P  II 

1506.44 

30 

Fe  III 

1502.964 

1 50h 

Mg  IV 

1506  48 

1 

J 

Mg  IV 

1502.970 

15 

Ni  III 

1506.518 

I 

37 

Mn  II 

1503.02 

3 

Fe  II 

1506.53 

1 

Mn  III 

1503.066 

5 

V  III 

1506.57 

15 

Zn  IV 

1503.079 

30 

Ni  II 

1506.585 

25 

Zn  II? 

1503.109 

20 

P  I 

1506  63 

21 

P  I 

1503.12 

3 

Mn  11 

1506.63 

7 

84 

Ni  II 

1503.123 

7 

O  V 

1506.72 

40Gw 

Ni  II 

1503.209 

12 

F  III 

1506.767 

300 

Cu  11 

1503  3682 

10 

124 

Cr  Ill 

1506.82 

10 

P  1 

1503.48 

3 

Mg  III 

1506.826 

7 

Ni  IV 

1503.432 

310 

Mg  IV 

1506.83 

Mn  I! 

1503  54 

1 

84 

Ni  IE 

1506.851 

7 

Mn  V 

1503.59 

80 

Ca  HI 

1506  876 

550 

Cr  HI 

1503.65 

.30 

Fe  II 

1506.898 

6 

Zn  Ii 

1503  653 

25  -A 

Na  II 

1506.914 

60 

Zn  III 

1503  803 

0 

Cr  111 

1506.95 

10 

914 


1506%*  FINDING  LIST  *514  03 


Element 

Wavelength 

Intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Multiple! 

Ni  II 

1506.%* 

10 

Mg  IV 

1510.69! 

200 

P  II 

1506.975 

10 

As  1 

1510.70 

6 

P  I 

1506.98 

18 

Na  II 

1510.701 

35 

As  I 

1506.99 

2 

Ni  II 

1510.741 

5 

Ni  II 

1506,995 

5 

Ni  11 

1510.859 

75 

6 

C'n  IV 

1507  022 

11 

C  1 

1510.981 

100 

64  04 

Mn  V 

1507.il 

40 

Pe  III 

1511. 133 

I50h 

As  II 

1507.145 

5 

Mn  V 

1511.15 

40 

Pc  II 

1507.19 

2 

Ni  11 

1511. 185 

8 

Ni  II 

1507.465 

18 

Sc  I? 

1511.27 

40 

Pc  III 

1507  530 

1 50h 

Ni  II 

1511. 314 

3 

Mn  II 

1507  78 

4 

Co  III 

1511.404 

3 

Zn  III 

1507.862 

15 

Ni  II 

1511.467 

10 

C’r  III 

1 507  93 

30h 

V  II 

1511.606 

2 

Ni  II 

1507  %l 

15 

Pe  III 

1511 .617 

300h 

V  II? 

1 508  078 

10 

Zn  II 

1511.694 

12  A 

Cr  III 

1508.14 

100 

Zn  IP 

1511.718 

i5 

Cu  II 

1508.1846 

15 

Co  III 

1511 .730 

2 

Pc  II 

1508  22 

0 

Cr  III 

1511.78 

80 

Zn  III 

1508.220 

10 

Mn  II 

1511.84 

4 

84 

Ni  II 

1508.249 

10 

C  I 

1511.907 

25 

64  03 

Ni  II 

1508.262 

7 

Co  III 

1511.920 

3 

Pc  II 

1508.27 

2 

V  II 

1512.018 

2 

Ni  II 

1508.31 

10 

Ni  III 

1512  046 

10 

Ni  II 

1508.49* 

4 

Pe  II 

1512.053 

4 

Mg  !V 

1508  554 

20 

Si  II 

1512.072 

5  0h 

II  01 

Cu  II 

1508.6323 

10 

113 

Cu  II 

1512.1739 

5 

115 

Zn  1! 

1508.645 

70  A 

Mn  III 

1512  177 

5 

Co  III 

1508.683 

0 

Pc  III 

1512.192 

1 50h 

Cr  III 

1508.71 

50 

Cr  III 

1512.22 

100 

P  I? 

1508.74 

9w 

Ni  II 

1512.237 

1 

Si  II 

1508.741 

3h 

ll  01 

Pc  I! 

5512  24 

1 

Ni  II 

1508  8.6 

100 

Pe  III 

1512  262 

20h 

Mg  IV 

1508.811 

250 

P.c  II 

1512  269 

555 

4 

Pc  II 

1508.87 

1 

Pe  III 

1512.346 

200h 

Cr  IV 

1 508.89 

120 

Be  II 

1512  407 

1000 

4 

Mn  V> 

1509  02 

4 

Be  II 

1512  419 

110 

4 

Si  II 

1509  101 

100n 

11.01 

Cu  II 

1M2  4646 

4 

Ni  Ii 

1509.113 

1 

Zn  III 

1512.611 

2 

C!  VII 

1509.2 

Ni  IV 

1512.733 

600 

Co  I! 

1509.240 

60 

Ni  II 

1512.742 

11 

Pe  II 

I  -09.27 

0 

Pe  III 

1512  830 

20 

Ni  II 

1509  308 

1? 

P  Ii 

1512.87 

5h 

Cr  III 

1509  31 

30h 

Pe  III 

1512.8% 

150h 

Ni  !! 

1509.345 

8 

Co  ii; 

1512.997 

3 

Cu  IV 

1509.415 

19 

Ni  II 

1513.016 

u 

As  ! 

1509  60 

3 

Na  II 

1513.102 

70 

Ni  II 

1509.602 

4 

C  I 

1513.150 

50 

64.02 

Ni  Ii 

1509  767 

IOP 

Cr  II! 

1513.18 

10 

Cr  iV 

1509  85 

10 

Pe  II 

1513.31 

1 

Co  II 

1509.954 

30 

Mn  II 

1513.32 

2 

V  III 

1510  02 

15 

Cu  II 

1513  3659 

15 

143 

Zn  II 

1510.045 

5  A 

Cr  III 

1513  39 

10 

Cr  III 

1510.05 

1C 

Zn  i< 

1513  522 

20  A 

Ni  II 

1510.067 

1 

Si  III 

1513.533 

40  A 

94 

Mn  II 

1510.14 

0 

84 

Pe  III 

1513.539 

300h 

Ni  II 

1510.232 

16 

Ni  II 

1513,550 

1 

Zn  II 

1 510.363 

150 

Si  11 

1513.570 

30  A 

29 

Ni  II 

i  510  366 

4 

Mn  III 

1 51 3.635 

10 

As  I 

1510  41 

6 

Mn  IV 

1513.635 

20 

Co  III 

1510.489 

! 

Mn  111 

1513  67 

th 

Cu  11 

1510  5058 

30 

144 

Co  III 

1513.706 

3 

Cr  III 

1 5,0.62 

10 

Ni  II 

1513.783 

15 

C  I 

15(0  668 

25 

64.05 

Mn  IV 

1513.867 

0 

Ni  II 

1510  690 

3 

_ 

Mn  11 

1514.03 

1 

915 


mm&eieiiiMtwam 


FINDING  LIST 


1520  932 


?  5 1 4  222 


Element 

Ni  II 
Cu  II 
As  II 
Ni  II 
Fe  II 

Ni  II 
Ni  II 
Zn  II? 
Cu  II 
Ni  II 

Fe  III 
Ga  II 
Kr  II 
Zn  II 
F  II 

Ni  II 
Fe  III 
Cr  II! 
Co  III 
F  II 

P  I? 

Ga  II 
Ni  I! 

As  II 
Na  II 

Ni  II 
Zn  III 
Cu  IV 
Ni  II 
Se  I 

Mn  III 
Zn  IV 
Cr  III 
As  I 
Fe  III 

Ni  II 
Co  III 
V  II 
Ni  II 
Na  II 

Co  III 
Ni  II 
Ni  II 
Zn  III 
Fe  II 


Wavelength 

1514. 222 
1514.2339 
1514.2643 
1514.336 
1514  339 

1514.372 
1514.411 
1514  479 
1514.4924 
1514.552 

1514  563 
1514.57 
1514  585 
1514.763 
1514. 789 

1514  856 

1514  948 
1515.01 
1515.027 
1515.034 

1515.10 
1515.15 
1515. 157 
1515.207 
1515.729 

1515.269 
1515.289 
1515.293 
1515. 329 

1515.33 

1515.34 
1515.425 
1515.44 
1515.48 

1515  481 

1515  518 
1515.638 
1515  675 
1515.692 
1515.709 

1515  776 
1515  791 
1515.825 
1515.833 
1515.89 


Fe  II 

1515  93 

Co  III 

1515. 982 

Zn  11 

1516  045 

Ni  II 

!  5 16.048 

Ni  II 

1516  215 

Fe  III 

1516.222 

Mn  II 

1516  36 

Ni  II 

1516.503 

Fe  III 

1516.591 

Ni  IV 

1516.67! 

Mn  II 

1516.75 

Mn  III 

1516.76 

Mn  V 

1516.78 

Fe  III 

1516  790 

Cu  II 

1516  '3010 

Si  II 

1516910 

As  1 

1516.97 

Co  II! 

1  517.070 

Zn 

1517  117 

Co  III 

I5I7.I53 

intena:'. 

50 

4 

7 

10 

I 

80 

17 

25 

200 

5 

150 

250 

20 

120 

ICO 

8 

20h 

20 

25 

40 

6w 

150 

15 

20 

30 

25 

10 

298 

8 

160 

1 

15 

80 

20 

3Q0h 

5 

I 

I 

I 

30 

I 

30 

40 

80 

I 


35 

17 

50 

20Ch 

5 

3 

20 

590 

8 

5h 

160 

20h 

5 

60 

1 

I 

15 

1 


Multiple! 


l4< 


115 

5 

5 


20 


29 


Element 


Cu  II 

Zn 

Zn 

Cu  IV 
Cr  III 

Ni  II 
Ni  II 
Co  III 
Zn  III 
Cu  II 

Co  III 
Fe  III 
Cr  III 
Ni  II 
Cu  IV 

Cu  II 
Ni  II 
F  III 
Zn  III 
Si  II 

Zn  III 
Cr  III 
Mn  II 
Na  II 
Zn  II 

Co  III 
Fe  III 
Zn  III 
Cr  V 
Co  II! 

Ni  II 
Co  II 
Fe  11 
Cu  II 
Fe  II 

Mn  III 
Ni  I! 

Ni  V 
Mn  V 
Na  II 

Cr  II! 

Ni  II 
Mn  II 
Mn  V 
Cu  II 

Ni  I! 

Se  I 
Cr  II' 

Zn  II 
Ni  II 

V  IV 
Ni  II 

V  II 
Ni  II 
Ni  11 

Ni  II 
Zn  II 
Cu  II 
Ni  IV 
Zn  III 

F  III 
Zn 

Cr  III 
Fe  II 
Ni  II 


Wavelength 

Intensity 

Multiplet 

1517.1599 

5 

142 

1517.209 

20 

1517.314 

25 

1517  345 

22 

1517  43 

20 

1517.449 

25 

1517.480 

40 

1517.482 

8 

I5I7.6II 

20 

1517.6310 

10 

97 

1517.724 

5 

1517 .771 

20b 

1517.85 

20 

1517  894 

100 

1517.918 

31 

1517  9300 

4 

1517.984 

15 

1518.137 

3 

1518. 150 

3 

1518  221 

5  -A 

29 

1518.3% 

6 

1518  48 

40 

1518.48 

0 

1518.505 

35 

1518.631 

3  A 

1518.636 

0 

1518.842 

300h 

1518.979 

2 

1519.02 

700 

I5i9  326 

8 

1519.371 

40 

1519.412 

ICO 

1519.43 

0 

1519  4918 

100 

82 

1519.50 

2 

1519.51 

5h 

20 

1519.513 

15 

1519.55 

30 

1519.62 

40 

1519  629 

60 

1519  66 

10 

1 519.745 

4 

1519  79 

5 

1519.83 

40 

1519.8371 

200 

1519.935 

100 

1519.99 

80 

1 520.01 

70 

1520  022 

2  -A 

1520.077 

4 

1520.142 

60 

1520  168 

i4 

1520.241 

1 

1520.294 

10 

1520  392 

30 

1520  46? 

40 

1520.527 

50  A 

1520.53% 

15 

172 

1520.631 

660 

1520  713 

60 

1520.716 

3 

I 520.780 

30 

1520.79 

40 

1520  87 

2 

1520.932 

10 

916 


1520.944 


FINDING  LIST 


1527  661 


Fieocot 

Wavelength 

Intensity 

MuHipiet 

Ele»em 

Wavelength 

intensity 

Muhiplet 

Ni  11 

Mg  IV 

Zn  II 

Cl  VII 

Ni  11 

1520.944 

1520.97 

1520.998 

1521.0 

■521.119 

20 

10 

15  -A 

100 

Fe  llil 

Mu  II 

Ni  11 

Fe  III 

Ni  11 

1524.658 

1524.71 

1524  758 
1524.799 
1524.834 

300 

4 

4 

70 

22 

Se  I 

Zn  II 

Cr  III 

N  VII 

Mn  II 

1521.20 

1521.276 

1521.29 

1521.4  ? 

1521.42 

60 

40  -A 

10 

2 

Cu  II 

Se  I 

Co  III 

Ni  II 

Fe  III 

1524.8601 

1524.88 

1524.942 

1524.996 

1525.041 

15 

120 

!h 

14 

400 

143 

F  11 

Cr  III 

Ni  II 

Co  IV 

P  II 

1521.590 

1521.59 

1521. 596 

1521.61 

1521.62 

10  -A 

30 

15 

250 

300w 

Co  III 

Cr  III 

Na  II 

Ni  IV 

Ge  III 

1525.163 

1525.27 

1525. 311 
1525.316 
1525.34 

Ih 

10 

30 

710 

200 

ni  II 

Ni  II 

Fe  III 

Ni  II 

P  II 

1521.673 

1521.889 

1521  891 
1521.992 

1522.11 

18 

12 

20fa 

10 

4 

Fe  III 

Zn  III 

Zn 

Co  III 

Cr  in 

1525.343 

1525.371 

1525.406 

1525.407 
1525.42 

70 

8 

IC 

8 

5 

Co  III 

Cu  I? 

Cr  III 

P  II 

Mn  II 

1522  149 

1522  252 

1522.29 

1522  392 
1522.420 

2 

Oh 

5 

10 

3 

Ni  11 

B  I 

Kr  11 

P  II 

Cu  11 

1325.422 

1525  48 

1525.486 

1525.58 

1525.6312 

8 

1 

20 

1 

10 

114 

Se  I 

V  IV 

Ni  II 

Ni  II 

Cu  II 

1522.45 

1522.493 

1522.517 

1522.569 

1522.5768 

120 

40 

0 

30 

7 

119 

Fe  III 

Cu  II 

Cl!  II 

V  IV 

Cu  11 

1525.634 

1525.6409 

1525.6646 

1525.756 

1525.7645 

150 

10 

10 

10 

15 

Mn  III 

Cu  IV 

P  II 

Fe  II 

Ni  II 

1522.577 

1522.587 

1522.59 

1522.69 

1522  691 

8h 

11 

5 

2 

10 

20 

Cr  III 

Co  II 

Fe  III 

Cu  II 

B  I 

1525.78 

1525.793 

1525.801 

3525.8381 

1525.8/ 

10 

10 

400 

8 

1 

Cj  IV 

Mn  IV 

Ni  II 

Co  III 

Ni  II 

1522.773 

1522.805 

1522.846 

1522.885 

1522.990 

13 

0 

12 

10 

11 

Cu  III 

Fe  III 

Mn  III 

AI  IV 

F  IX 

1525.895 

1526.016 

1526.05 

1526.15 

1526  3  P 

2 

150h 

lOh 

50d 

29 

Ni  II 

Cr  III 

Mn  II 

Ni  II 

F  II 

1523.102 

1523.12 

1523.14 

1523.160 

1523  197 

3 

50 

12 

6 

100 

Ni  III 

Fe  li 

Zn  III 

Ni  II 

Fe  II 

1526.305 

1526.37 

152.6.417 

1526.480 

1526.517 

5 

1 

2 

4 

20 

Cr  III 

Zn  II 

Ni  II 

Cu  I? 

P  II 

1523.21 

1523.241 

1523  278 

1523.371 

1523.44 

80 

2  -A 

30 

Ih 

10 

!, 

j 

Cu  IV 

Si  IS 

Co  III 

As  < 

Zn 

1526.559 
1526.7076  si 
1526.734 

1526.78 

1526.845 

15 

500 

15 

2 

30 

2 

F  II 

Cu  II 

Cu  I? 

Ni  It 

Zn  II 

1523.583 

1523.7413 

1523.851 

1523.897 

1523  903 

40 

3 

Oh 

15 

150 

17! 

Cu  II 

Zn  11 

Ni  I! 

Zn  SI 

Ge  III 

1526.9276 

1526.969 

1526.999 

1527.002 

1527  10 

5 

15  -A 

20 

20 

40 

Mn  II 

F  II 

Co  III 

Ni  IV 

Ni  II 

1523.92 

1523.925 

1524.113 

1524  245 

1524  302 

10 

10 

8 

280 

50 

Zn  II? 

Fe  III 

V  IV 

Zn  11? 

Fe  III 

1527.125 

1527.145 

1527.223 

1527.236 

1527.260 

25 

400 

15 

20 

200h 

Co  III 

V  HI 

Fe  III 

Mn  II 

Cr  III 

1524.472 

1524.52 

1 1)24.522 

1524  55 

1524,65 

2 

60 

300 

10 

20 

Fe  II 

Ni  II 

I*  III 

Na  II 

Ni  II 

1527.296 

1527.497 

1527.524 

1527.555 

1527.661 

20 

15 

1 

15 

■ 

917 
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1  >27.693 


FINDING  LIST 


1534.9 


Hleme.’it 

Wave’eagtb 

Intensity 

Multipiet 

Element 

Wavelength 

Intensity 

Multiple* 

Ni  IV 

V  IV 

Mn  II 

Fe  III 

Co  III 

1527.693 

1527.721 

1527.75 

1527.76? 

1527.780 

750 

15 

7 

70h 

10 

Zn  IP 

Br  1 

C  III 

Se  I 

Cu  II 

'531.725 

1  '43 

1531.83 

1531.84 
1531.8559 

Ih 

300 

200 

400 

400 

2 

11.65 

6 

% 

Cu  II 

Zn  II 

Co  III 

Ni  II 

Na  II 

1527.8126 

1527.915 

1527.948 

1527.968 

1527.985 

5 

100  -A 

2 

18 

20 

Fe  III 

Ni  II 

Ni  II 

Zn 

Co  III 

1531.864 

153’. 952 
■  2*1.972 
1532.019 
1532.032 

450h 

16 

20 

20 

5 

84 

Mn  V 

Cr  III 

Nt  II 

Cr  III 

Zn  II? 

1528.13 

1528.38 

1528.508 

1528.52 

1528  550 

120 

30 

22 

40 

40 

Cr  III 

Cu  II 

Zn 

Cl  IV 

P  II 

1532.09 

1532  1306 
1532.188 

153?  19 

1532.51 

20 

90 

15 

100 

YOOw 

115 

1 

Mn  III 

Ni  11 

Na  II 

Zn  II? 

Cu  ir> 

1528.64 

1528.703 

1528.742 

1528  759 

1528  782 

2h 

1 

50 

9 

2 

Cr  III 

Zn  III 

Cu  IV 

AI  III 

N,  II 

1532.54 

1532.588 

1532.594 

1532.600 

1532.741 

10 

6 

46 

14 

Ca  III 

Fe  III 

Cu  II 

C!  II 

Cr  III 

1528.866 

1528.884 

1528.8952 

1528.91 

1528.91 

450 

20h 

2 

100 

20 

!l  Fe  II 

1  Mn  V 

Zn  III 
|  Mn  li 

1532.80 

1532.82 

1533.G7 

1533.087 

1533.10 

400 

0 

40 

30 

2 

Cu  IV 

Ni  II 

Cr  III 

Cl  IV 

Mn  III 

1529.088 

1529  148 
1529.16 

1529  >8 
1529.40 

11 

4 

20 

10 

6h 

j  Cr  III 

Si  IV 

Cl  IV 

Cr  IV 

Si  II 

1533.12 

1533.220  P 
1533.25 

1533.42 
1533.4320  st 

70 

100 

20 

1000 

92 

24 

v 

Na  III 

Fe  III 

Ni  II 

Zn  IV 

Ni  II 

1529  67 

1529.764 

1529.812 

1529.833 

1530.080 

20 

200h 

0 

25 

18 

He  III 

Fe  V 

As  I 

Zn  IV 

Ni  11 

1533.439 

1533.57 

1533  60 

1533.667 

1533  669 

25  Oh 

200 

3 

20 

17 

N  VII 

He  III 

Na  II 

Mn  III 

Se  I 

1530.2  P 

1530.220 
1530,307 
1530.364 

1530  39 

1 50h 

50 

30h 

500 

20 

6 

Mn  II 

B  I 

Ni  II 

Co  IV 

Cu  II 

1533.68 

1533  86 

1533.885 

1533.9? 

1533.9865 

5 

Id 

12 

150 

30 

Ni  II 

He  HI 

P  I 

Cr  III 

Zn  II 

1530  428 

1530  -531 

1530.58 

1530.59 
1530.620 

10 

201. 

12 

5 

25  -A 

Ni  II 

Cr  III 

Na  II 

B  I 

Co  III 

1533.991 

1534.09 

1534.163 

1534.22 

1534.268 

20 

80 

10 

Id 

100 

Ni  II 

Ni  II 

Co  III 

Ni  II 

Cl  VII 

1530.636 

1530.663 

1530.906 

1530.995 

1531  0 

75 

30 

5h 

16 

Cu  IV 

Mn  II 

Zn 

Cr  III 

Ni  I 

1534.277 

1534.34 

1534.371 

1.534.40 

1534.484 

10 

0 

15 

10 

12 

Mn  ii 

Co  ill 

Zn  II 

Ni  II 

Fa  III 

1531  Of 

1531  068 
1531.088 

1531  288 

1531  293 

8 

8h 

30  -A 

3 

400h 

84 

AI  III 

Ga  III 

Na  II 

Ni  II 

Zn  III 

1534.489 

1534  51 

1534.538 

1534  546 

1534  563 

500 

25 

li 

2 

Se  I 

Zn  IV 

Zn  II 

V  II 

Ni  II 

1531.33 

1531  372 

1531  394 

1531  405 

1531  408 

3U0 

25b 

3  A 

2 

14 

6 

Mn  II 

As  I 

Ni  IV 

P  I 

Na  II 

1534.58 

1534.65 

1534.715 

1534.73 

1534.737 

0 

4 

810 

15 

12 

Cu  III 

He  II 

Ni  11 

He  III 

Ni  11 

1531  588 

1531.62 

1531  640 

1531  644 
1531,720 

0 

1 

18 

550h 

1 

84  f 

F  III 

Mn  II 

Co  Ii 

Ni  11 

Se  III 

1534  754 

1534  80 

1534.834 

1534  861 

1534.9 

60 

5 

10 

10 

200 

918 


situ 


Mumm****. 


1 574.931 


FINDING  LIST 


1541.970 


Element 

Wavelength 

intensity 

Ni  IV 

1534.931 

480 

C  u  II 

1535.0023 

150 

Zn  II 

1535.081 

200 

F  III 

1535.269 

too 

Cu  IV 

1535.307 

38 

Zn  IV 

1535.415 

25 

Mn  II 

1535.42 

1 

Fe  III 

1535.421 

250fa 

Ni  II 

1535.477 

12 

Ga  II 

1535.50 

400 

Cu  II 

1535.5238 

10 

Cr  III 

1535.66 

10 

Mn  II 

1535.66 

6 

Zn  il 

1535.823 

30  -A 

P  II 

1535.90 

lOOOw 

Mn  II 

1535.91 

0 

Ni  II 

1535.%! 

15 

Ni  II 

1536.051 

30 

Mn  II 

1536.10 

3 

F  III 

1536.IT 

1 50 

Ni  II 

1536. 1 18 

15 

Ni  III 

1536.246 

5 

Cu  IV 

1536.308 

11 

Ga  11 

1536.31 

250 

Ni  II 

1536.367 

1 

P  II 

1536.39 

700w 

Ni  II 

1536  398 

20 

Zn 

1536.405 

10 

Fe  11! 

1536.421 

15Ch 

Co  III 

1536  '54 

3 

Fe  III 

1536.591 

70b 

Mn  II 

1536.63 

7 

Fe  III 

1536.640 

1 50h 

Ni  II 

1536.717 

15 

Zn  I! 

1536.726 

20  A 

Ni  I! 

1536.746 

25 

Ni  I! 

1536.779 

10 

Mn  II 

1536.808 

3 

Fe  III 

15.36.830 

70h 

Ga  II 

1536  91 

50 

Ni  II 

15.36.944 

12 

Co  III 

1536.955 

3 

Zn  III 

1436.999 

3 

Ni  II 

1537  038 

12 

V  III 

15.37(7 

o 

Mn  II 

1537.070 

1 

Cr  III 

1537.14 

40 

Cl  IV 

1537.21 

300 

Ni  II 

1537.216 

20 

Ni  IV 

1537.249 

700 

Ni  11 

1537.322 

2 

Ni  II 

1537.477 

15 

A1  IV 

1537.52 

100 

Cu  II 

1537.5590 

400 

Mn  I! 

1537.56 

2 

Ni  II 

1537.776 

1 

Ni  II 

1537.859 

25 

Cr  III 

1538.04 

10 

Ge  I! 

1  538  1)907  st 

100 

Mn  II 

153K.14 

1 

Ni  II 

1538  388 

39 

Cr  HI 

1538.43 

10 

Mn  11 

1538.43 

0 

Zn  11 

1538.464 

2  -A 

Cu  II 

1538.4795 

10 

Multiple! 


96 

5 


5 

160 


92 


159 


Element 


Wave  length 


Intensity 


Multiple! 


Ni  II 

1538.482 

30 

Ni  11 

1538.567 

4 

Fe  III 

1538.632 

650b 

84 

Ni  II 

1538.722 

0 

As  I 

1538.79 

20 

V  11 

>538.818 

4 

Ni  II 

1538.831 

3 

Ni  IV 

1538.927 

610 

Ni  II 

1538.956 

I 

Zn  IV 

1539.068 

6 

Kr  II 

1539.075 

20 

Fe  III 

1539.128 

550h 

84 

Mn  II 

1539.24 

3 

Co  III 

1539.255 

I 

Cl  IV 

1539.30 

200 

Mn  II 

1539.33 

5 

92 

Mn  V 

1439.40 

80 

Co  III 

1539.458 

10 

Fe  III 

1539  480 

3C>0h 

84 

Ni  II 

1539.649 

15 

Cr  III 

1 539.70 

30 

Ni  II 

1539.731 

! 

A!  II 

1539.8303 

800 

10 

Zn  III 

1539.845 

20 

Na  I! 

1539.895 

12 

Ni  II 

1539.949 

2 

Mn  II 

1539  99 

0 

Ni  11 

1540.015 

1 

Zn  II 

1540.120 

50 

Fe  III 

1540.165 

450h 

Cu  II 

1540.2394 

10 

Ni  11 

1540.281 

25 

Fe  Ill 

>540.362 

20h 

Cu  11 

1540  3887 

>00 

140 

F  III 

1540  428 

70h 

Mn  II 

1540.47 

0 

Cu  II 

1540.5883 

200 

116 

Br  I 

1540.654 

250 

I 

Ni  III 

1540  759 

50 

Ni  11 

1540.760 

35 

I  e  III 

1540.815 

!50h 

V  III 

1540  87 

250 

Zn  11 

1540.895 

80  -A 

Ni  II 

1540.908 

4 

Fe  11 

1541  on 

10 

Mn  11 

1541.06 

4 

92 

Mn  V 

1541.08 

60 

C  III 

1541. 115  P 

17 

Mn  III 

1541.15 

I5h 

Na  III 

1541.19 

20 

Ni  11 

1541.324 

14 

Ni  11 

1541.356 

1 1 

Mn  II 

1541.39 

0 

C  I 

1541. 510 

40 

64.0! 

Ni  II 

154!  560 

4 

Cr  III 

1541.57 

10 

Zn 

1 541 .599 

15 

p  r 

1541.69 

30 

Cu  II 

1541.7032 

1000 

% 

7n  11 

1541.707 

40  -A 

Mn  III 

1541.744 

30 

Cu  II 

1541.7560 

15 

Ni  II 

1541  801 

2 

Fe  II! 

1541.818 

300h 

Cu  III 

1541.970 

20 

919 


. .  mmMiliiia  immrnr 


FINDING  LIST 


1548  4J 


1542.024 


Kkmcnt 

Wavelength 

Intensity 

Multiplei 

Element 

Wavelength 

Intensity 

Muhiplct 

Ni  II 

1542.024 

i 

—  J|L.  ~  - 

* 

1 

C  I 

1545.249 

40 

63.03 

Co  III 

1542.094 

50 

1 

Mn  III 

1545  251 

20 

Mn  II 

1542.16 

1 

Ca  III 

1545.294 

10G0 

C  I 

1542.1766  st 

160 

64 

Ni  IV 

1545.400 

440 

Ni  II 

1542.208 

18 

Ni  II 

1545  408 

J) 

Zn  III 

1542.223 

25 

Fe  III 

1543.411 

200h 

Ni  IV 

1542.261 

220 

Ni  II 

I. 545 .453 

12 

P  II 

1542.29 

lOOOw 

1 

Si  I 

1545.565 

lr 

41.11 

Ni  II 

1542.388 

1 

Ni  II 

1545.717 

16 

Ni  II 

1542.401 

3 

V  III 

■54.4  86 

!30 

Zn 

1542.517 

20 

Ni  II 

1545.381 

5 

Cr  III 

1542.52 

10 

P  1 

1545.95 

45 

Mn  II 

1542.52 

1 

Ni  II 

1546  070 

4 

Cu  III 

1542  562 

I 

Ft  III 

1546.120 

553h 

Co  II! 

1542.616 

c 

Mn  III 

1546.19? 

0 

He  ill 

1542.625 

70h 

Mn  II 

1546  22 

8 

Ni  II 

1542.773 

15 

Ni  IV 

1.446.230 

680 

Cl  II 

1542  94 

10 

Ge  I? 

1546.234 

As  I 

1542.94 

4 

P  I 

1546.32 

9 

Ge  III 

1542.95 

20 

Cr  III 

1546.34 

30 

Fe  III 

1542  965 

I50h 

As  I 

1546.45 

2 

Mn  I! 

1542.98 

0 

Zn  IV 

1546.454 

20b 

Zn  II 

1543.037 

50  -A 

Zn  II 

1546.460 

10  -A 

P  II 

1543.09 

400 

1 

B  I 

1546.550 

20 

Ni  II 

1543. 132 

1 

Cr  III 

1546.55 

^0 

Cu  III 

1543.180 

I 

Si  I 

1546.559 

lr 

41.10 

P  I 

1543.26 

45 

Fe  III 

1546.570 

20 

Mn  11 

1543.28 

0 

Ge  I? 

1546.581 

V  III 

1543  33 

25 

Zn  11? 

1546.650 

IOC 

Ni  IV 

1543.41 1 

790 

Na  II 

1546.722 

12 

Zn  II 

1543.428 

40  -A 

Cu  IV 

1546.762 

13 

Cu  III 

1543.438 

250 

32 

B  I 

1546.800 

30 

P  II 

1543.61 

150 

1 

Mn  II 

1546.87 

4 

Fe  III 

1513.640 

400h 

Ge  I? 

1546.883 

Fe  V 

1543.66 

200 

Fe  III 

1546.928 

250h 

Si  I? 

1543.713 

lr 

Zn  II? 

1546.991 

25 

Zn 

1! 43.868 

10 

Cr  MI 

1547  05 

30 

Zn  III 

1543.954 

10 

Na  II 

1547.066 

15 

C  I 

1543  960 

60 

63.04 

C.e  I? 

1547  069 

Co  III 

1543.981 

15 

Sc  I 

1547.12 

240 

<1 

Cu  III 

1544.062 

1 

V  II 

1547.20 

150 

20 

Fe  III 

1544  067 

200h 

Co  III 

1547.309 

3 

Cu  III 

1544.110 

1 

32 

Ni  II 

1547  337 

1.5 

Cn  III 

1544.129 

2 

Ar  II 

ISil'/.J  5£ 

100 

Cu  IV 

154^.14! 

206 

Si  1? 

1547  373 

lr 

Ar  II 

1544.177 

209 

Ni  II 

1547.407 

13 

Fe  III 

1544.232 

250h 

Ge  I? 

1547.412 

Mn  III 

1544.25 

lOh 

Mn  III 

1547.45 

Ih 

Ni  II 

1544.273 

3 

Fc  III 

1547.494 

20h 

F  III 

1544.276 

3 

Ni  II 

154T547 

3 

Co  III 

1544.41  1 

15 

Fe  III 

1547.640 

550h 

Fe  V 

1544.50 

300 

Ni  III 

1547.641 

20 

Cu  II 

1544.6771 

150 

119 

Mn  III 

1547  68 

Ih 

Ar  11 

1544.711 

200 

Zn  II? 

1547.890 

20 

Fe  II 

1544.78 

1 

Cu  II 

1547.9582 

6 

118 

Cu  IV 

1544.847 

12 

Co  11 

1547.965 

50 

Co  III 

1544.880 

20 

Ni  IV 

1548.037 

760 

Zn  II? 

1544.92? 

50 

C  IV 

1548  185 

1000 

1 

Ni  II 

1544.961 

5 

Fc  111 

1548.25! 

300b 

Ni  11 

(544.981 

10 

Se  I 

1548.29 

160 

Cr  III 

1545.93 

30 

Ni  II 

1548.344 

16 

Zn  ill 

1 545.086 

20 

Mn  IIS 

1548.371 

Iw 

Si  I? 

1545.095 

lr 

Co  III 

1548.413 

10 

Mn  11 

1545.13 

1 

Fe  11 

1548.42 

I 

Cl  IV 

1545.19 

200 

P  I 

1548.43 

‘80 

920 


1548  43- 


FINDING  LIST 


1555  <362 


Element 

Wavelength 

1  itensdy 

Multiple! 

Element 

Wavelength 

Intcmity 

Wj  tuple  t 

Zr  11 

1548.434 

20  -A 

Cu  IV 

1551.974 

n 

Mn  V 

1548  44  P 

9 

Cu  III? 

1551.932 

i 

Mn  II 

1548.634 

4 

Si  I? 

1551.9323 

i 

N  V 

1548  67  P 

46 

Fe  II 

1551.933 

20 

Ni  IV 

1548.676 

450 

Na  II 

la5>  934 

20 

Na  III 

1548.68 

160 

Fe  HI 

1552.067 

550h 

Fe  II 

1558.692 

Id 

46 

Zn  !!! 

1552.090 

5 

Si  I 

1548.7149  si 

2 

41.09 

Na  I! 

1552.203 

20 

Cr  II! 

1548. 86 

20 

Si  I 

1552.2089  si 

i 

Cu  III 

1548  867 

150 

32 

V  II 

1552.268 

lh 

Zn  i: 

1548  957 

3  -A 

Ni  H 

1552.276 

5 

ci  iv 

1549  15 

200 

Zn  III 

1552  288 

50 

Zn  III 

1549.173 

10 

Ci  III 

1552.31 

46 

C>;  III 

1549.203 

5 

Ni  III 

1552.365 

10 

Mn  II 

1549.25 

0 

?  II 

1557.5! 

5h 

Cu  IV 

1549.288 

94 

Mn  II 

1552.60 

2 

N  V 

1549.30 

85 

46 

Cu  II 

1552.6464 

Na  II 

1549  352 

20 

Fe  III 

1552.68! 

20h 

Cu  IV 

1  :r49  459 

14 

Ni  IV 

1552  730 

50 

F  III 

1549  4?2 

3 

Co  11 

1552.756 

70 

Na  II 

1 549  '07 

20 

Zn  III 

1552.937 

30 

Ni  II 

1549.56?, 

1 

P  II 

1552.94 

1 

Cu  II 

1549.525. 

2 

Si  I 

1557.9498  st 

2 

Ni  II 

1549.813 

0 

Ci  III 

1552.95 

10 

Co  III 

1549.940 

10 

A!  IV 

1553.00 

50d 

Ni  II 

1549.964 

4 

Ni  II 

1553  012 

0 

Cr  III 

1550  09 

20 

Co  III 

1553.015 

3 

Ni  IV 

1550.185 

320 

F  III 

1553.023 

250 

re  III 

1550.196 

800h 

84 

V  I! 

1553.09 

150 

20 

Mn  III 

1550  20 

2h 

Cr  IV 

1553.09 

10 

Fe  II 

1550.260 

20 

45 

Zn  III 

1555.106 

25 

Cu  II 

1550.2967 

3 

Ca  11 

1553.176 

200 

6 

Na  Ii 

1550  348 

20 

V  III 

1553.25 

0 

Mn  II 

1550.4! 

4 

Cr  III 

1553.30 

40 

Fe  III 

1550.4  Vi 

300h 

Si  I 

1553.3712 

1 

V  !! 

1550.4"’ 

5 

Cr  III 

1553  38 

50 

Ni  II 

1 552.479 

3 

P  II 

1553.392 

I 

Ni  11 

1.556.495 

2 

Ni  IV 

1553.426 

690 

Fe  Ti 

>550.52 

1 

Ni  IV 

1553.491 

590 

Cu  II 

1550  6553 

25 

120 

Zn 

1553.564 

20 

C  IV 

1550.774 

950 

1 

Co  II 

1553.762 

20 

Ni  IV 

1550.775 

700 

P  II 

1553.82 

10 

Mg  III 

1550.82 

Fe  II 

1553.82 

0 

Mr  II 

1550.82 

2 

Mn  II 

1553.85 

V  II 

1 550.858 

3 

Cu  II 

1553  896? 

VO 

114 

Fe  III 

1550.862 

550h 

84 

Zn  IV 

1553  941 

20 

Fe  V 

1 550.90 

200 

Zn  III 

1554.030 

20 

Ni  II 

1550.912 

10 

Ni  11 

1554.124 

50 

Zn  II 

1550.936 

80 

Fe  II 

1554.13 

1 

Cr  III 

1550.94 

1C 

As  1 

1554  19 

4 

Zn  II? 

1551.031 

75 

Zn 

1554.199 

15 

F  1 

!551.(M 

105 

Zn  IP 

1554.225 

6 

Fe  111 

1551.085 

1  f»0*i 

Fe  V 

1554.27 

Fe  III 

1551. 149 

I50h 

Ni  II 

1554  293 

8 

Fe  1! 

1551.17 

0 

Ni  II 

1554.332 

8 

Cr  IV 

1551.20 

10 

Ni  11 

1 544.509 

6 

Si  :? 

1551.2411 

2 

V  111 

1554.61 

Cl  IV 

1551.27 

100 

Ca  II 

1554.642 

320 

6 

le  HI 

1551  377 

250h 

84 

Si  1? 

15.54.7021 

2 

Cu  II 

1551.3890 

90 

118 

Cr  ill 

1554.71 

I'  1 

1551.42 

45 

Zn 

1554.724 

Cr  III 

1551.43 

50 

Zn  II 

1554  740 

6  -A 

Co  lil 

1  <151  536 

3 

P  1 

1554.84 

3 

Na  1! 

1551  793 

20 

Mn  t! 

1555  01 

1 

Si  ! 

1551.85X5  si 

2 

41.09 

Ni  II 

U  

1 555.062 

2 

H  He  i.t  15c  II  (  NO  V  Ne  Na  Mg  At  Si  1'  S  Ci  Ar  K  Ca  Se  li  V  f’r  Mn  He  Co  Ni  Cu  Zn  Oa  lie  As  S.  Hr  K.r 


921 


1455  1344 


FINDING  LIST 


1560.974 


Fh-mcnt  Wavelength  Intensity  Multiple! 


Cu  II 

1555  1344 

200 

he  III 

1555.166 

20 

I*  I 

1555.25 

6 

Mn  III 

'.555.299 

31 

Mn  III 

1555.343 

0 

Nt  II 

1555.398 

16 

Mn  III 

1555  40 

1 

Zn  IV 

1555.431 

20 

Nt  1! 

1555.496 

30 

St  1 

1555.5157  st 

1 

Cu  IV 

t«;s  521 

10 

Ca  III 

t.  45.527 

Se  I 

1555.55 

Nt  II 

1555.585 

8 

Ni  III 

1555.598 

2 

St  1? 

1555.6630 

1 

Cu  II 

1555.7030 

liTi 

Zn  II? 

1555.764 

he  III 

1555.861 

Cr  III 

1555.94 

m 

At  II 

1555.9433 

i 

Nt  I! 

1555.957 

13 

Cu  II 

1556.0245 

8 

V  II 

1556.05 

5 

Fe  III 

1556.075 

Zn 

iSSMOO 

Mn  III 

1556.121 

8 

As  I 

1556.14 

St  P 

1556.1626 

1 

V  III 

1556.17 

75 

1556.370 
1556.427 
1556.493 
1556  5273  st 

1556.54 
1 556.561 
1556.66-1 
1556.753 
1556.756 

1556.766 

1556.902 

1556.94 

1556.993 

1556.997 


Co  II 

1557.039 

Ni  II 

1557.194 

As  I 

1557.20 

Al  IV 

1557.24 

Ni  II 

1557.290 

At  II 

1557  305 

Co  III 

1557.328 

Mn  II 

1557.43 

Ne  II 

1557.487 

Fe  III 

1557.561 

Co  II 

1557.566 

V  II 

1557  569 

Cu  II 

1557.5867 

I  III 

1557.592 

7.n  IV 

1557.881 

Ni  !l 

1558  087 

Cr  11! 

1558  14 

C!  11 

1558.15 

Mn  III 

1558  182 

Flemcnt  Wavelength  Intensity  Multiple! 


1558.2400  st 

1558.240 

1558.27! 

1558.28 

1558.310 

1558  3447 
1558.40 
1 55K.443 
1558  5  P 
1558.501 

1558.505 
1558.542 
1558  544 
1558  597 
1558  602 

1558.641 

1558.655 

1558.678 

1558.690 

1558.70 

1558.738 

1558  76 
1558.80 
1558.884 
1558.971 

1559.06 

1559.07 

1559  072 
1559.084 
1559  159 


Ni  IV 

1559.327 

V  II 

1559.347 

Si  I 

1559.3645 

St 

Fe  III 

1559  463 

Zn  II 

1559.466 

As  I 

1559.53 

Cr  'II 

1559.67 

Zn  11 

1559.709 

Zn  IV 

1559.709 

Ni  II 

1559.822 

Ni  IV 

1559.917 

Ni  IV 

1560.175 

Ar  II 

1560.191 

Fe  II 

1560  260 

Se  I 

1560  28 

C  I 

1560  309' 

st 

Ni  II 

1560  341 

A!  II 

1560.35 

Si  I 

1560.39 

Ni  I! 

1560.459 

Fc  III 

1560.483 

Ni  IV 

1560.492 

Ni  II 

1560.517 

C  I 

1560.6832 

51 

C  1 

1560.7079 

St 

Si  I 

1560.7425 

St 

Zn  III 

1560.780 

Ni  II 

1560.796 

Ni  II 

1560.831 

Fe  III 

1 560.857 

Co  II 

1560.874 

Ni  II 

1560  935 

F  II! 

1560.939 

1  Si  III 

1560.974 

P 

922 


1561  0!5 


FINDING  LIST 


1 568 .225 


hkmcni 

Wavelength 

Intensity 

Multiple! 

F.lcmcnt 

Wavelength 

Intensity 

Multiple! 

Ni  II 

1561.015 

4 

V  11 

1564  999 

2h 

Ni  IV 

1 561  153 

200 

Ni  II 

1565.001 

1 

Mn  II 

1561.17 

4 

As  I 

1565.05 

7 

he  III 

1561  179 

20h 

Fc  III 

1565.100 

200h 

Ni  II 

1561  229 

15 

Cu  IV 

1565.168 

162 

C  I 

1561.3407  st 

200 

3 

Cu  III 

1565.194 

3 

C  I 

1561.367  P 

3 

Si  I 

1565.32 

41 

C  1 

1561.4382  st 

1000 

3 

Fc  II 

1565.374 

4 

46 

Mn  III 

1561.570 

20 

Ar  II 

1565.377 

100 

Mn  II 

1561.61 

4 

Ni  II 

1565.799 

20 

Mn  111 

1561.681 

40 

Cr  III 

1565.40 

20 

Cr  III 

1561.72 

10 

F  HI 

1565  539 

250 

Ni  II 

1561  733 

2 

Cr  III 

1565.54 

20 

Co  II! 

1161  746 

1 

Mn  III 

1565.830 

30h 

19 

Zn  II 

1561.778 

5  -A 

Si  1 

1565.84 

41  03 

Cu  III 

I56l.?90 

2 

14 

Cu  11 

1565.9243 

100 

96 

Si  1 

1 561 .792 

I  Or 

41.06 

V  II 

1565.98 

80 

20 

Ni  II 

1 561 .968 

11 

Ni  II 

1566.019 

7 

Si  1 

1562  006-  st 

4 

41.05 

Zn 

1566.039 

15 

Mn  III 

*  1562  033 

20 

F  III 

1566.070 

200 

Cu  IV 

1562  049 

10 

V  II 

1566  166 

Hi 

Si  1 

1562.0531  st 

1 

41.02 

Mn  HI 

1566.198 

40 

Mn  III 

1562.212 

2h 

13  1 

1566.292 

10 

F  III 

1562.234 

100 

As  1 

1566.39 

15 

Si  1 

1562.28 

41.03 

Cu  11 

1566.4148 

150 

158 

Ni  II 

1562.329 

18 

Mn  II 

1566  47 

40 

Ar  II 

1562  442 

200 

B  I 

1566.675 

20 

Si  II 

1562.451 

10 

li 

Zn  11? 

1566.7*6 

10 

Ca  III 

1562  473 

900 

Mn  'll 

1 566.76? 

20 

Mn  III 

1562.493 

0 

Ar  11 

1566.811 

100 

Se  I 

1562.50 

40 

he  II 

1566  819 

400 

44 

Zn  III 

1562.538 

75 

Zn 

1566.822 

10 

Mn  II 

1562.57 

1 

Ni  11 

1566.890 

1 

Si  li 

1562.845 

15 

II 

Zn  III 

1566.955 

12 

As  I 

1562.95 

10 

4 

F  II 

1566.961 

100 

V  II 

1562.98 

100 

20 

Mn  II 

1567.06 

2 

Zn 

1563.035 

10 

Ni  II 

<567.069 

15 

Ar  II 

1563  043 

ICO 

Co  III 

1567.173 

2 

Ni  II 

1563. Ill 

7 

Si  I 

1567.21 

41 

Co  III 

1)63. 158 

3 

Ni  II 

1567.220 

10 

Zn  III 

1  567.163 

10 

Ni  II 

1567.298 

3 

Cu  II 

1563.1977 

5 

Zn  III 

1567. .310 

25 

Sc  1 

1563.28 

40 

Ni  11 

1567.327 

10 

Si  I 

1563.3641  st 

1 

41.04 

Ni  II 

1! 67.736 

12 

Ni  II 

1563.376 

50 

Ni  II 

1567.370 

3 

A1  II 

1563.579" 

1 

Mn  IV 

1567.380 

0 

Ni  II 

1563.604 

120 

Cr  III 

1567.41 

80 

Mn  II 

156.7.61 

6 

F  II 

1567.435 

40 

F  ill 

1565.726 

250 

Nc  II 

1567.52b 

70 

Si  II 

1563.765 

10 

10.02 

Co  II 

1567.592 

50 

he  II 

1563.788 

500 

45 

Fc  III 

1567  650 

70h 

V  II 

1563.954 

2 

Si  i 

1567.7263  st 

8 

37.04 

Si  II 

1564  066 

5 

10  02 

Cu  IV 

1567.735 

II 

Cr  III 

1564.07 

10 

Mn  III 

1567.772 

151) 

Co  III 

1564.090 

1 

Cr  III 

1567.80 

10 

C>  X 

1564.1 

1 

Si  I? 

1567.8095 

1 

A!  IV 

1564.14 

50d 

Zn 

1567.840 

25 

Ni  1! 

1564.273 

15 

Ni  II 

1567.872 

1 

Fc  III 

1564  281 

20h 

Co  III 

1567.917 

0 

Cr  III 

1564.32 

10 

Ni  II 

1567.966 

4 

Zn  II 

1564.369 

6  A 

Ar  II 

1567.98? 

400 

Ni  II 

1564.389 

8 

he  II 

1568.016 

160 

45 

Fc  III 

1 564  5 ! 2 

I50h 

Kr  II 

1568.050 

20 

Si  I 

1564.6178  st 

8 

41.01 

Si  1 

1568.1963  st 

10 

40.01 

Mn  II 

1564.897 

30 

As  II 

1568.225 

225 

923 


1568  308 


FINDING  LIST 


1573  921 


Fkocflt 

Wivekafih 

Intensity 

UjfcinM 

Element 

Wavelength 

Intensity 

Muhipiet 

Co  III 

156*  308 

i 

Ni  11 

1571.162 

12 

Mo  III 

156*  325 

10 

19 

Zn  IV 

1571.207 

5 

Cr  III 

1568.4* 

20 

Fe  III 

1571.255 

70h 

Mn  II 

1568.51 

20 

Ni  II 

I 571. 257 

10 

Cu  III 

1568  564 

I 

13 

Ca  ill 

1571.268 

650 

Ni  III 

1568.569 

5 

Si  I 

1571.3226  st 

1 

37  04 

Si  I 

1568.6182  st 

3 

40 

7n  III 

1571  377 

12 

Cu  III 

1568.655 

1 

Cr  III 

1571.38 

20 

Na  II 

1568.673 

10 

Cu  III 

1571.390 

0 

14 

Ni  II 

1568.698 

I 

Ar  II 

1571.391 

100 

Fe  Hi 

1568.7  P 

S:  I 

1571.4058  st 

10 

40 

Fe  III 

1568  820 

200h 

Se  III 

1571  5 

300 

Zn 

1568  913 

10 

Ni  II 

1571.532 

2 

Ne  I! 

1S69.015 

40 

Ni  II 

1571.550 

2 

Cu  III 

1569.027 

0 

V  Ii 

1571.74 

20 

20 

Fe  III 

1569.066 

70h 

Si  I? 

1571.7956 

6 

Cr  III 

1569.07 

30 

Mg  IV 

1571.83 

1 

Mn  II 

1569.08 

1 

Kr  11 

1571. 8/6 

20 

Xr  II 

1569  135 

740 

Mn  III 

1571.920 

2  Oh 

Ni  II 

1569. 172 

16 

Cr  m 

1571.98 

50 

Cu  II 

1569.2123 

4 

96 

Cr  III 

1572.13 

20 

73 

Na  II 

1569.264 

20 

Mn  11 

157?  .13 

1 

Co  III 

1569  264 

1 

Zn  II 

13,2.198 

>5b  A 

Ni  IV 

1560  276 

30 

Zn  III 

1572  198 

15 

Mn  III 

1569.304 

0 

Fe  II 

1572.26 

1 

Zn 

1569.307 

;o 

Co  III 

1572.266 

1 

Si  I 

1569  3165  si 

8 

41  01 

Kr  II 

1572  340 

40 

Cr  III 

1569.36 

20 

Cr  III 

1572.54 

10 

As  II 

1569.385 

10 

Ni  II 

1572  540 

25 

Ai  Ii 

1560.3853 

100 

Ge  III 

1572.55 

10 

Ni  II 

1569.415 

1 

As  11 

1572.644 

10 

Cu  II 

1569.4155 

4 

116 

Ni  11 

1572.646 

4 

Ge  III 

1569  49 

10 

Co  II 

1572.674 

80 

6 

Cr  III 

1569.51 

50 

Zn 

1572  703 

20 

Mn  III 

1569.516 

0 

Mg  III 

1572.712 

400 

Ni  II 

1569.624 

12 

Si  I 

1572.7173  st 

2 

37.04 

Fe  II 

1569.674 

240 

44 

Fe  II 

1572.750 

20 

45 

Xr  ill 

1569.89 

40 

Fe  III 

1572.776 

?0Ch 

Ni  IV 

1569  916 

400 

Fe  Ill 

1572  84! 

300!i 

Ni  II 

1569.972 

2 

Cr  III 

1572.89 

20 

Si  I 

1570.0275  st 

2 

40.01 

Co  II 

1572.915 

30 

Mn  I! 

1570.05 

7 

Si  I? 

1572.9245 

1 

Zn 

1 570.065 

15 

Fe  III 

1572.984 

2  Oh 

Mn  III 

1570  169 

0 

Zn  II? 

1572.991 

40 

Cu  III 

1570.202 

15 

Ni  II 

1572.993 

1 

Fe  II 

1 570.242 

400 

45 

AI  Ii 

1573.0028 

3 

Ni  I! 

1570.30? 

1C. 

Zn 

1573  011 

90 

Cu  II 

1570,3153 

2 

Ni  II 

1573.07! 

10 

Ni  II 

1570.392 

60 

V  X 

1573.1 

f 

Fe  II 

1570.50 

0 

Cu  II 

1573.1668 

0 

Ni  n 

1 570.512 

3 

B  I 

1573.301 

30 

Si  I 

1570  5175  st 

3 

40 

Cr  III 

1  573.34 

10 

Cu  II 

1 570  5707 

3 

Si  1? 

1573.3483 

I 

Cr  III 

1570.67 

4x> 

73 

Kr  II 

1573.404 

80 

Ni  II 

1570  701 

i 

Na  II 

1573.430 

10 

Si  I 

1570.8104  st 

t 

41 

Mr  11 

1573.53 

30 

Zn  III 

1570.900 

3 

Si  I 

1573.6350  st 

10 

40.01 

V  III 

1570  % 

10 

B  I 

1573.678 

50 

As  II 

1570.993 

500 

V  Ii 

1573.78 

5 

20 

Zn  III 

1571.008 

3 

Zn  111 

1573.809 

25 

Fe  II 

1571  01 

0 

Fe  II 

1573.825 

100 

45 

Ci  III 

157-  04 

100 

As  1 

1573.85 

60 

14 

Mn  III 

1571  06 

2h 

Cr  111 

1573  87 

70 

73 

Ni  II 

1571.14 

12 

Si  I 

1573.8840  st 

?5 

40 

Cu  IP 

1571  154 

2 

Co  II! 

1573.921 

5  n 

924 


1 574.00 


FINDING  LIST 


1580.26! 


Element 

WavcJcugth 

Intensity 

Cr  III 

1574.00 

40 

Kr  II 

1574.10? 

20 

Na  II 

1574.110 

12 

Fe  II 

1574.12 

0 

Si  1 

1574.1275  st 

1 

Cu  IV 

1 574.186 

12 

Ni  II 

1574.202 

18 

Mn  II 

1574.276 

6 

Kr  11 

1574.340 

20 

Zn  II 

1574.381 

6  -A 

Fe  II 

1574.39 

1 

Ar  II 

1574.40! 

ioo 

Ni  11 

1574.423 

100 

Co  II 

1574.568 

100 

Si  1 

Cr  III 

1574.63 

1574.63 

20 

Na  II 

1574.664 

7 

As  I 

1574.72 

3C 

Kr  II 

1574.733 

120 

Si  I 

1574.74^6  st 

1 

Fe  II 

1574.768 

10 

Zn  IV 

1574.833 

20 

Br  I 

1574.841 

300 

Si  1 

1574  8435  st 

30 

Mu  X 

1574.9 

i 

Fe  II 

1574.923 

400 

Ni  II 

1574.942 

20 

Ni  II 

1574.976 

5 

Ar  II 

1574.993 

600 

Ni  II 

1575.003 

16 

Ni  II 

1575.090 

15 

Si  I 

1575.1268  st 

10 

P  I 

1575.18 

9 

Sc  I 

1575  26 

300 

1 

Mn  III 

1575.33 

Cu  II 

1575.3533 

5 

Kr  II 

1575.375 

20 

P  I 

1575.47 

3 

Ni  II 

1575.559 

1 

Ni  II 

1575.597 

9 

Mn  II 

1575.642 

40 

Na  II 

1575.749 

15 

Mn  II 

1575.75 

Fe  II 

1575.80 

1 

Zn 

1575.810 

10 

Ar  II 

1575.815 

300 

As  I 

1575.87 

20 

Mn  II 

1575.94 

10 

1 

Co  HI 

1 576  025 

Na  II 

1576.118 

12 

Kr  II 

1576.155 

20 

Cr  III 

1576.24 

20 

fi.  1 

1576.387 

200 

C  III 

1576.48 

300 

V  11 

1576.805 

0 

Co  II 

1576.813 

!00 

Si  I 

1576.829  st 

12 

Ge  II 

1576.8547  st 

500 

Cu  IV 

1576.895 

50 

Ar  11 

1 576.898 

300 

Zn  II? 

1576.905 

15 

Mn  III 

!  576.924 

10 

Ni  II 

1577.015 

30 

Si  I 

1577.0439  st 

2 

Co  II 

1577.058 

100 

Mullipki 

|j  Element 

Wavelength 

Intensity 

Mullipki 

73 

[I  Fe  III 

1577.084 

200 

Ni  11 

1577.115 

16 

Cr  III 

1577.14 

100 

73 

Fe  II 

1577.166 

20 

45 

40 

Mn  IV 

1577.185 

350 

1  Mn  11 

1577.22 

3 

]  Cu  II 

1577.2670 

0 

Zn  III 

1577.275 

0 

Se  11 

1577.29 

100 

C  II! 

1577.30 

200 

12.03 

Cr  III 

1577.36 

50 

Zn  IV 

1577.504 

20 

Sc  I 

1577.61 

300 

4 

F  III 

1577.652 

I 

37.04 

Mn  II 

1577.774 

10 

C  III 

1577.89 

200 

12.03 

!  Se  I 

1577.90 

300 

4 

4 

Fe  IU 

1 577.926 

1 50b 

Ni  II 

1577.93.3 

14 

37.04 

Mn  III 

1577.939 

100 

19 

44 

Cr  III 

1578.01 

10 

Co  III 

1578.093 

0 

2 

Si  I 

1578.25 

37  04 

40.01 

Cr  III 

1578.39 

10 

Zn 

1578.395 

10 

45 

Mn  III 

1578.467 

20 

Fe  II 

1578  497 

30 

V  [I 

1578.542 

14 

Mg  IV 

1578  57 

20 

Ge  II 

1578.598 

3 

Cr  III 

1578  61 

40 

?7  03 

Zn  III 

1578.642 

15 

Fe  III 

1578.759 

1  5  Oh 

5 

Na  11 

1578.807 

12 

Ar  II 

1578.812 

300 

Ni  II 

1578.865 

20 

j 

Mn  II 

1578.90 

20 

Ni  II 

1578.990 

60 

Mg 

1579.05 

lOd 

Ni  II 

1579.073 

18 

Fe  II 

1579.25 

1 

Cu  III 

1579.353 

8 

13 

Ge  I? 

1 579.405 

Zn 

1579  446 

15 

Se  l 

1579.49 

30C 

6 

Cu  II 

1579.4918 

6 

117 

Kr  II 

1579.513 

40 

V  II 

1579.550 

4 

1 

Ni  II 

1 579.563 

18 

i 

Mn  III 

1579.567 

0 

73  | 

Cu  1 

1579.658 

K 

Cr  v 

1579.67 

800 

1 

Zn  III 

I579.729 

15 

2.03 

Kr  11 

1579  731 

240 

Ni  II 

1579.791 

17 

N'i  II 

1579  877 

2 

9 

Ge  I 

1579.899 

3  ! 

Ni  II 

1579.959 

3 

I 

Ni  III 

1579.99° 

15 

Cu  II 

1580.0250 

15 

Se  I 

1580.04 

400 

6 

Cr  III 

1580.20 

10 

Zn 

1580.220 

20 

7.03 

Fe  HI 

1580.237 

300b 

V  11 

1580.261 

5 

925 


1580.300! 


FINDING  LIST 


1587.33 


Klemcnt 

W*’-*£  length 

Intensity 

Maltiplet 

Element 

Wavelength 

lnteo&ity 

Multiple  l 

Si  1 

1580.3001  st 

12 

38 

Zn  II 

1583.933 

15  -A 

Cl  III 

>580.34 

10 

Si  I 

1583.95 

3?  02 

Zn 

1.  10.353 

25 

Fe  II! 

1583.973 

20h 

Cu  IV 

1580.354 

'1 

Si  ! 

1584.0207  st 

8 

37 

Zn  II? 

1580.443 

10 

V  II 

1584.06 

150 

19 

Ni  II 

1 580  588 

8 

Cr  III 

1584.09 

1C 

Pc  II 

1 580.625 

500 

44 

Na  11 

1584.173 

20 

Cu  II 

1580  6257 

8 

118 

Ni  IV 

1584.2  97 

100 

Si  I 

1580.68 

37.03 

Si  I 

1584.3455  st 

12 

38 

Fe  III 

1580.690 

150h 

Mn  II 

1584.38 

1 

Cr  III 

1580.73 

200 

73 

O  III 

1584.45 

400 

Co  III 

1580.735 

0 

Al  IV 

1584  4  5 

lOOd 

At  II 

1580.770 

-0 

Ni  II 

1584  530 

10 

A1  II 

1580.9193 

1 

Ni  II 

1584.563 

16 

Ar  II 

1580.960 

iOO 

Kr  11 

1584.563 

20 

tie  I 

1580.989 

Cr  111 

1584.60 

400 

73 

Pc  III 

1581.057 

70h 

Co  111 

1 584  663 

1 

Ge  II 

1581.0698  st 

300 

3 

Al  11 

1 584  7080 

4 

Ni  II 

1581.085 

6 

Cr  III 

1584.84 

30 

Na  li 

1581  108 

25 

Si  1 

1584.8540  st 

2 

35.03 

Cr  III 

15”'  15 

100 

Fe  1! 

1584  949 

300 

44 

He  II 

1  74 

160 

44 

Cr  III 

1585  01 

30 

Ni  II 

1  .334 

25 

F  II 

1585  036 

40 

Mn  11 

1581.39 

3 

Ni  II 

1585.117 

200 

Cu  II 

1581.4066 

0 

Zn 

1585.214 

10 

Cu  !I 

1581.4187 

0 

Mn  II 

1 585  30 

1 

Co  III 

1581  502 

3 

V  II 

1585.361 

300 

19 

Zn  11! 

1581.505 

100 

Zn  II 

1585.368 

ICO 

Cr  III 

1581.57 

20 

F  111 

1585.593 

3 

Ni  II 

1581  704 

10 

Ni  II 

1585.702 

4 

Ni  II 

1581.826 

6 

Mn  HI 

1585.714 

150 

Na  II 

1581.835 

20 

Cu  I 

1585.871 

5h 

31 

v  :i 

1581.99 

80 

19 

Zn  III 

1585.876 

5 

Cu  II 

1581.9953 

15 

Si  I 

1585.9580  st 

3 

37 

Zn  III 

1582.034 

100 

V  III 

1585.97 

25 

Al  IV 

1582.04 

1 50d 

Fe  II 

1585.985 

30 

Co  III 

’.582.044 

7 

Zn  Ili 

1586.076 

6 

Ni  II 

1582.135 

2 

Kr  II 

1586.093 

20 

Mn  II 

1582.23 

40 

Ca  III 

1586  125 

650 

Br  I 

1582.312 

250 

1 

Si  I 

1586.1372  st 

15 

35.03 

V  II 

1582  32 

80 

19 

Kr  II 

1586.170 

120 

Mn  II 

1582.35 

10 

Co  111 

1586.180 

8 

Ni  II 

1582.373 

0 

Mg  III 

1586.237 

200 

As  II 

1582.406 

5 

P  l 

1586.25 

3 

Fe  III 

1582  419 

20h 

Cu  IV 

1586.252 

12 

Ni  IV 

1582.531 

500 

Ar  11 

1586.261 

200 

V  11 

1582.57 

150 

19 

Cr  III 

1586.35 

150 

Cr  III 

1 582  62 

250 

V  11 

1586.58 

400 

19 

Fe  III 

1582.621 

20b 

Kr  II 

1586.621 

80 

Ni  II 

1582.689 

10 

Mn  IV 

1586.638 

30 

V  II 

1582.80 

80 

19 

Ni  II 

1 586  677 

4 

Cu  11 

1582.8458 

3 

183 

Si  I 

1586.7913  si 

20 

35.03 

Cr  III 

1582  93 

200 

P  i 

1586  88 

2 

Ni  II 

1583.051 

17 

Si  I 

1586  8920  st 

3 

35.01 

Fc  III 

1  583.199 

200h 

Ni  III 

1586.909 

1 

Ni  II 

1583.398 

t 

V  III 

1586.92 

250 

Ni  II 

1583.436 

10 

Cu  11 

1587.0035 

1 

Ni  11 

1583.509 

15 

Zn  IV 

1587.036 

5 

Cu  II 

1583.6823 

80 

113 

Cu  11 

1587.0596 

1 

S  I 

1583.683 

1 

Mn  II 

1587.11 

50 

Cr  III 

1583.70 

20 

Ni  II 

1587.138 

3 

P  I 

1583.73 

24 

Mn  II 

1587.15 

7 

Cu  I 

1583.799 

15 

37. 

Co  III 

1  ''87.186 

5 

Ar  11 

1583.833 

100 

Ni  11 

1587.207 

8 

As  I 

1583.90 

2 

Cr  II! 

1587.35 

10 

jj. 


926 


|5g7  18 


FINDING  LliT 


1593.698 


I 

1 


Element 

Wavelength 

■Q  - 

JH| 

Element 

Mn  II 

1587  38 

i 

Zn  III 

v  11 

1587.40 

500 

19 

Ni  II 

Ni  II 

1587.443 

18 

V  ill 

Mn  !I 

1587.46 

15 

Cr  111 

Se  I 

1587.46 

300 

19 

Ni  11 

Cr  III 

1587.54 

20 

Ge  I 

Ge  P 

1587.63 

Cr  III 

Cu  11 

'587  7151 

0 

Ni  11 

Si  1 

1587.7620  st 

15 

.17.01 

Si  1 

Ni  II 

:  587.845 

35 

Si  I 

0  III 

1587.87 

400 

Na  II 

As  I 

1587.97 

20 

O  III 

Zn 

1587.99e 

15 

Ni  II 

Cr  III 

1588  00 

20 

Ni  II 

Ni  II 

1588.200 

10 

C  111 

re  I! 

1588.286 

200 

44 

Cu  IV 

Ni  II 

1588.369 

15 

Cr  V 

Cr  III 

1588.42 

150 

Ns  11 

Ni  II 

1588.464 

10 

::n  ii 

Cu  III 

1588.551 

2 

14 

Ni  II 

V  III 

1588.59 

150 

*-’e  III 

Co  III 

1588.642 

5 

59 

Ge  I? 

Ni  II 

1588.715 

9 

Ar  11 

7n  II 

1588.754 

3  A 

Mn  III 

Ni  II 

1588.798 

20 

Ge  I? 

Wavelength  lnicnm,  Multiple! 


I 590.678 

2 

1590  703 

1 

1590.77 

10 

1590.77 

10 

1591  041 

50 

1591.07 

1591.09 

50 

1591  099 

16 

1591  1232  st 
1591  24 

20 

1591.121 

15 

1591  33 

600 

1591.350 

10 

1591.415 

80 

1591  44 

200 

1591  549 

11 

1591  70 

700 

1591  712 

7 

1591.724 

2 

1591.732 

2 

1591  803 

1591.S7 

150h 

1591.939 

1 

1591.942 

1591.98 

5 

Cr  III 

1588.87 

200 

73 

Si  1 

1592  0200  st 

20 

35 

Si  ill 

1588.950 

40 

59 

Ni  1! 

1592.080 

200 

Na  II 

1588.983 

7 

Zn  ill 

1592.128 

3 

Zn 

1588.989 

15 

Ni  11 

1592  144 

15 

P  IV 

1589.02  P 

Cu  IV 

1592.170 

12 

Ni  11 

1589.061 

40 

Mn  III 

1592.187 

5 

Ni  II 

1589.116 

80 

Ni  II 

1592.248 

25 

St  I 

1589.1733  st 

15 

35.02 

Mg  III 

1592.360 

60 

Ni  II 

1589.246 

200 

Cr  II! 

1592.39 

100 

A!  IV 

1589.27 

50d 

Si  1 

1592  4234  st 

60 

35 

Kr  II 

1589.384 

20 

Zn  III 

1592.431 

50 

Ar  II 

1589.465 

500 

Ni  II 

1592.479 

50 

Ni  II 

1589.474 

5 

Ni  11 

1592.502 

15 

V  III 

1589.53 

15 

Mn  IV 

1592.536 

300 

Ni  II 

1589.547 

1 

Kr  II 

1592  565 

20 

Zn  I 

1589.561 

30 

3 

N  I 

1592.66 

20 

Ni  III 

1589.625 

2 

Ni  II 

1592.66.2 

1 

Si  I 

1589.6399  st 

7 

37 

Fe  III 

1592.721 

70h 

Ni  II 

1589.644 

20 

S  1 

1592.736 

4 

Co  II 

1589.674 

10 

Mn  11 

1592.76 

0 

Mn  11 

1539.74 

1 

Ge  I 

1592  842 

V  II 

1 539.761 

1 

Fe  III 

1592.913 

70h 

Ni  II 

15119.772 

80 

Cu  IV 

1593.090 

20 

Zn  I! 

15(19.777 

50 

Br  1.1 

1593.1 

150 

Ni  II 

1589.903 

8 

Ni  II 

1593.132 

1 

Cr  III 

1589.91 

20 

Cr  III 

1 593.16 

40 

0  III 

1590.0! 

800 

Se  1 

1593.19 

300 

6 

Zn  II 

159!).  1.13 

25  -A 

Ni  11 

1593.200 

15 

Cu  II 

1593.1649 

80 

139 

Mn  II 

1593.224 

5 

F  III 

1590.180 

10 

Co  II 

1593.323 

20 

Ar  II 

1590.233 

200 

Cu  IV 

1593.374 

15 

Br  II! 

1590.3 

25 

Ci  111 

1 593.38 

40 

Ni  II 

1590  422 

0 

Co  III 

1593.446 

5 

59 

Si  I 

1590.4768  st 

20 

35.03 

Ni  II 

1593.522 

15 

Cr  III 

1590,39 

20 

Cu  11 

1593.5556 

500 

139 

Ni  II 

1590  529 

*0 

Ar  11 

1593.587 

~00 

Co  11 

1590.5 '8 

30 

As  1 

1593.60 

lOOr 

4 

Mn  II 

1590.569 

20 

Mn  II 

1593.61 

0 

Si  1 

1590.5763  st 

15 

3  A  .0 1 

Ni  II 

1593.611 

150 

O  III 

1590.61 

400 

Ni  It! 

1593.698 

40 

92' 


1599. 697 


IW5.7I  FINDING  LIST 


Ficrcil 

W^cieftfih 

Intently 

Multiple! 

Element 

WaveWnfth 

Intensity 

Multiple! 

Cr  PI 

1591.71 

10 

Fe  II 

1596  64 

2 

l~e  III 

1591  741 

70h 

B  MI 

1596  66 

1 

C>  III 

1593.758 

500 

13 

Ge  I? 

1 596.71 1 

Fe  III 

1593.897 

706 

Cu  II 

1 596.7458 

1 

Kr  It 

1593.946 

240 

Cr  Ilf 

1596.76 

>0 

Ge  1 

1 593  950 

Fe  II 

1596.82 

1 

Mn  III 

1593.97 

3h 

Ni  11 

1596  874 

1 

Ni  II 

1594.019 

1 

Mn  III 

1596.948 

300 

Cr  III 

1594  *7 

80 

Ni  II 

1597.031 

1 

V  II 

1594  '29 

Ih 

Ni  Ml 

1597  07"' 

3 

Si  I 

1594  1455  si 

3 

35  01 

Ni  1! 

1597.101 

25 

Co  III 

1594.182 

0 

Mn  II 

1597.18 

2 

Ni  11 

1594.287 

6 

Zn 

1597.183 

25 

Mn  III 

1594  312 

5h 

Cu  111 

1597418 

5 

13 

Ni  II 

1594.346 

35 

Cr  III 

1597.46 

120 

As  1 

1594  39 

1 

Ni  11 

1597  484 

9 

Zn  II 

1 594  448 

•A 

Zn  II 

1597  55C 

15  A 

Cr  NI 

1594  45 

20 

Zn  IV 

1597.563 

>0b 

Co  IV 

1594.5? 

80 

Fe  III 

1597.631 

70h 

Si  I 

1594  5655  st 

70 

35.02 

Mn  IV 

1597.656 

0 

Ni  II 

1594.575 

1 

Si  1 

1597.721  st 

25 

33.01 

Mn  IV 

1194.659 

500 

Si  r 

1597.7357 

20 

Ni  II 

1594  703 

12 

Mg  IV 

1597.78 

6 

Ar  11 

1594.799 

100 

Zn  II 

1597.801 

5  -A 

Si  I 

1594  83 

35.02 

Cr  III 

1597.86 

10 

Fe  III 

1 594.844 

20h 

Ni  II 

1597.886 

7 

Kr  '1 

1594  895 

120 

Ni  III 

1597.899 

3 

Si  1 

1594  9493  st 

70 

35.03 

Si  1 

1597  9620  st 

60 

35 

Co  III 

1594.953 

5 

P  1 

1597.97 

3 

7  n  II 

1595  027 

100  -A 

Ne  II 

1597.971 

80 

Zn 

1595.044 

40 

Sc  III 

1598  002 

160 

1 

Ge  I 

1595.046 

Ge  1 

1598.020 

P  I 

1595.08 

6 

Cr  III 

1598.05 

50 

Mn  III 

1595.081 

100 

Ni  111 

15%  073 

15 

Mn  IV 

1595.681 

500 

Kr  II 

1598.082 

160 

Fe  III 

1595.180 

20h 

Ni  II 

1598.282 

40 

Ca  III 

1595  193 

450 

N.  11 

1598.371 

30 

Zn  IV 

1595.258 

30 

Cu  11 

1598.4023 

200 

139 

Zn 

1595.308 

10 

Cr  III 

1598  48 

30 

Mn  III 

1595.35 

80 

Co  II 

1598.494 

30 

Ni  II 

1595.519 

8 

Zn  ill 

1598.517 

80 

Fe  III 

1595.597 

400h 

119 

Ar  II 

1598.575 

100 

Ni  II 

1595  608 

70 

Mn  III 

1598.651 

50 

P  1 

1595.72 

1 

Ar  II 

1598.722 

200 

Zn  II 

1595.732 

20  A 

P  I? 

1598  76 

3 

Ar  II 

1595.737 

100 

Ni  II 

1598.860 

13 

Si  I 

1595.7552  st 

30 

33.01 

1  Ar  II 

1598.880 

100 

Ni  II 

1595.768 

70 

Se  II 

1598.95 

100 

Co  II 

1595.784 

50 

6 

Cr  III 

1599.01 

30 

Cr  III 

1595.86 

20 

Ar  II 

1599.130 

100 

Ni  11 

1595.919 

15 

Zn  li 

1599.  I** 

3t  -A 

A!  II 

1596.0586 

125 

Zn  III 

1599.146 

3 

P  1 

1 596.06 

3 

P  1 

1599  25 

15 

Cr  III 

1596.06 

10 

|  Ni  II 

1599.251 

40 

Ni  II 

1596.074 

60 

Ni  II 

1599  282 

12 

Zn 

1596.076 

10 

Co  II 

1599.314 

30 

24 

As  I 

1596.13 

2 

AI  11 

1599.4108 

20 

Ai  II 

1596.151 

100 

Ni  II 

1599.439 

1 

Mn  III 

1596  211 

80h 

Kr  II 

1599  492 

20 

()  V 

1596  375 

280 

Mn  III 

1599  50 

5 

Nc  II 

1596.397 

’0 

Ni  II 

1599.549 

10 

Gc  I 

1596.443 

Ni  II 

1599.603 

25 

Cr  II! 

1596.52 

150 

Ar  II 

1599.607 

103 

Co  II 

1596.521 

10 

AI  III 

1599  639 

V  III 

1596  58 

15 

AI  III 

1599  697 

928 


trn&amti 


1599  716 


FINDING  LIST 


1605.8370 


Klcmetn 


Wavelecfth 


Intensity 


Multiple! 


Blemen1 


Co  It 
I-  III 

Cr  ill 

Fc  II 
1-  HI 

2n  III 
Ne  II 
Ge  III 
V  III 
Ar  II 

Cu  III 
Zn  III 
Cr  III 
Ni  II 
Ni  III 

B  I 

Mn  IV 
Ni  II 

Ai  in 

Ar  II 

B  I 
Ni  M 
Mr.  Ill 
Ge  I 
Zn  III 

Mn  III 
Ni  II 

Cu  II 

Be  III 

Co  IV 

Ni  II 
Co  II 
Ni  I. 

Fc  III 
Mn  III 

Si  I 

Ni  (I 
Mn  IV 
Cr  III 
Zn 

Ni  II 
Mn  II 
V  IV 
S'.  II 
Fe  III 

Mn  II 
Mn  IV 
Cr  III 
Mn  III 
Ni  II 

Fe  II 
Cu  II 
Mn  III 
Cu  II 
Ge  II 

Ni  III 
Zn  III 
Ar  II 
Fe  II 
Ni  II 

Cr  III 
Ar  II 
Na  III 
Cu  IV 
C  I 


1 599.716 

10 

1599.926 

10 

1600.02 

70 

1600  02 

2 

1600.041 

25 

1600.074 

2 

1600.080 

40 

1600.10 

180 

1600.11 

10 

1600.133 

400 

1600.194 

150 

1600.206 

1 

1600.21 

50 

1600.268 

10 

1600.294 

10 

1600.455 

70 

1600.549 

550 

1600.565 

164)0.642 

18 

1600.694 

600 

1600.727 

120 

1600.753 

3 

1600.770 

1600.824 

lOh 

1600.858 

80 

1601.045 

5h 

1601  045 

16 

1601.2097 

1 

1601.211 

650h 

1601.22 

150 

1601.240 

10 

1501.282 

5 

24 


1601.288 

1601.289 

1601.42 

1601.46 

1601.518 

1601.550 

1601.57 

1601.695 

1601  742 
1601.84 
1601. 91.5 
1601.928 
1602.000 

1602.10 
1602. 138 
1602.17 
1602.17 
1602.209 

1602.228 
1602.2729 
1602,38 
160i  3880 
1602.4863  st 

1602.505 

1602.51! 

1602.554 

1602.588 

1602.679 

1602.79 
16C  '.891 
1602.91 
1602.960 
1602.9715  st 


8 

4001. 

5h 


1 

8o 

40 

15 

4 

5 

80 

10 

300h 

30 

100 

100 

20 

12 

Id 

6 

20 

150 

500 

15 

1 

200 

240 

1 

100 

200 

100 

39 

200 


13 


113 

118 


24 

H8 


33.01 


119 


18 


1  70 
2 


316 


63 


Ni  II 
Sc  III 
Ar  II 
Zn  IV 
Cu  HI 

Cr  V 
Cr  III 
Mn  III 
Ni  II 
Zn  II 

Ni  M 
Ar  II 
Zn  HI 
Zn  II 
Ni  II 

Co  III 
Mn  III 
Mn  IV 
Kr  II 
Ni  II 

Mn  II 
Zn  III 
Ni  II 
Cr  III 
Ne  II 

Mn  IV 
Ar  II 
Ne  II 
Mn  II 

Ge  I? 

Ct  III 
Zn  II 
Ni  II 
Mn  III 
Na  III 

Ni  II 
Zn 

Ni  III 

Ni  M 

O  IV 

Ni  II 
Se  ! 

Cr  III 
Cu  II 
Cu  IV 

O  IV 

V  III 
Ni  II 
Mn  III 
Cr  III 

Zn  II 
Mn  IV 
Ni  II 
Mn  III 

Cu  II 

Fe  I! 

Mn  II 
Ni  IV 
Fe  II 
Mn  II 

Mr  III 
Mn  ’ll 
Ni  li 
A!  Ill 
Si  I 


Wavelength 

Intensity 

Multiple! 

1602.973 

20 

1603.06 

360 

1 

1693.075 

400 

1603.088 

6 

1603.146 

200 

14 

1603.17 

600 

1603.19 

300 

1603.203 

30h 

18 

1603.224 

1 

1603.315 

100  -A 

1603.410 

20 

1603.442 

400 

1603.470 

0 

1603.508 

3  -A 

1603.555 

25 

1603.563 

8 

1603.598 

2 

1603.604 

700 

1603.72! 

20 

1603.728 

16 

1603  87 

5 

1603.873 

5 

1603  917 

5 

1603  93 

10 

1604  004 

80 

1604.038 

0 

1604.082 

500 

1604.09! 

70 

1604.19 

160*. 28 

0 

1604.34 

10 

1604.347 

20  -A 

1604.394 

2 

1604.407 

2h 

1604  47 

120 

1604.482 

18 

1604.500 

12 

1604.537 

300 

1604.570 

5 

1604.620 

.5 

1604.696 

3 

1604.70 

80 

1604  82 

20 

1604  8475 

50 

169 

(604.898 

12 

1604.901 

10 

1604.99 

50 

1605.027 

9 

1605.107 

4h 

1605.18 

20 

1605.196 

10  -A 

160.5.202 

40 

1605.217 

4 

1605.22 

3h 

1605.2813 

200 

1  i  2 

1605.318 

20 

1605  33 

0 

1605.357 

79 

1605.44 

I 

1605  467 

60 

1605.545 

4  Oh 

18 

1605.67 

20 

18 

1605  744 

35 

1605.766 

700 

1605.8370  st 

20 

33 

929 


FINDING  LIST 


Mn  III 
Cr  III 
Zn  III 
Ni  II 

As  I 


Wavelength 

Intensity 

Multiple* 

i605.910 

60 

1605.969 

150 

2^ 

1605  987 

30 

6 

1606.014 

200h 

1 19 

1606  026 

40 

1606.082 

60 

1606.108 

150 

1606.17 

25 

1606.19 

10 

1606.197 

300 

1606.255 

20 

1606  280 

12 

1606.29 

2h 

1606.46 

500 

3 

1606.46° 

30 

1606.53 

80 

1606  67 

20 

1606.685 

6 

1606.695 

8 

1606.729 

15 

1606.730 

150 

I  T 

1606.755 

] 

1606.8341 

300 

139 

1606.837 

5 

1606.902 

18 

1606.907 

12 

1606.926 

400 

1606.960 

50 

62.04 

1607.003 

20h 

Wavelength 


Intensity 


1611  2JT>1 


Multiple! 


1607  046 
1 607. 1 09 
1607  180 
1607.294 
1607.300 

1607.37 

1607.410 

1607.517 

1607.542 

1607.57 

1607.67 

1607.72.3 

1607.76 

1607.78 

1607.849 

1607.884 

1607.92 

1607.950 

1607  987 
1608.07 

1608.134 

1608.177 

1608  18 
1608  19 
1608.358 

1608.39 

1608.424 

1608.438 

1608.447 

1608.451 

1608.456 

1608.500 

1608.512 

1608.555 

1608.6393 


Mn  III 
Zn  III 
Mn  III 
Ni  II 
Cr  III 


1608.680 

30 

1608.708 

1 

1608.777 

3 

1608.819 

70 

1608.829 

40 

1608.864 

3 

1608  902 

40 

1608.9157  st 

25 

33 

1608  950 

3 

1609.0! 

30 

1609.02 

20h 

18 

1609  043 

20 

1609.172 

500h 

18 

1609  343 

1 

1609  35 

200 

1609.390 

10  -A 

1009  474 

12 

1609.50 

30 

1609.599 

25 

25 

i609.725 

15 

1609.757 

50 

25 

1609.79 

150 

1609  798 

10 

1609.876 

100 

1609.91 

200 

1610.05 

3h 

1610.10 

10 

1610.102 

20 

1610.194 

300 

1 

1610.228 

20h 

1610.2964 

5 

139 

1610  36 

1 

1610.487 

2 

1610.532 

18 

1610.534 

20 

1610.54 

20 

i 610  56 

40 

1610.571 

40 

25 

1610.574 

3 

1610.615 

2 

1610.640 

31i 

1610  713 

3 

1610.72 

200 

17 

1610.743 

30  A 

1610.75 

1 

1610.774 

1610.80 

10 

1610.82 

32 

1610.832 

30 

1610.866 

1610.88 

10 

1610.92! 

300h 

43 

1610  968 

40 

1610.97 

80 

1611.061 

8 

1611.079 

6 

1611  08 

100 

1 61 1 . J  OS 

700 

1611.1181 

2 

181 

1611  130 

14 

1611.21 

1 

1611.219 

200 

1611.26 

200 

18 

1611.27 

5 

1611  2871 

15 

=======■== 

- - — - 

— 

930 


loll  29 


FINDING  LIST 


1617  65 


hlemcnt 

W*vc5cn£!h 

’density 

Multiple!  Klemcnl 

Wavelenfth 

Intensity 

Muhipiet 

p  i 

1611.29 

30 

Zn  II 

1614  364 

10  -A 

Zn 

161 1.340 

i  > 

hi  II? 

1614.432 

8 

Ni  I! 

1611  390 

25 

3.1 

■514.468 

30 

Zn  II? 

1611.501 

5 

Kill 

1614.495 

10 

Cr  III 

1611  57 

10 

Mn  II 

1614.56 

5 

Mn  II 

1611.61 

5 

S>  I 

16'4  5665  st 

30 

30 

he  III 

1611  723 

450h 

118  Ie  III 

1614.611 

70 

he  III 

1611.763 

450h 

118  Zn 

1614  629 

10 

A1  III 

1611.814 

100 

Si  I 

1614  6309  si 

25 

32 

Zn  II  ? 

1611.866 

25 

P  1? 

1614.67 

3 

Al  III 

1611.874 

800 

'  Ge  1 

1614.792 

V  IV 

1611  879 

80 

As  1 

1614  82 

5 

Ni  II 

1611  927 

2 

Ni  II 

1614  624 

30 

As  II 

161 1.97.7 

225 

1  P  1 

1614  87 

9 

Cr  III 

1612.07 

30 

!  v  II 

1614.871 

5 

Mn  II 

1612.15 

10 

Zn  III 

1614  895 

8 

Co  IV 

1612.16 

700 

Ni  1! 

1614.91 1 

90 

Ni  II 

1612  161 

1 

Mn  II 

1615.050 

2 

Ni  III 

1612  165 

30 

1  Cr  III 

1615.21 

10 

Ni  II 

1612.450 

20 

Mn  !! 

1615  22 

1 

Ni  III 

1612.474 

10 

i7  '  Ge  1 

1615  234 

P  IV 

1612.53  P 

Ge  11 

1615.332 

3h 

Cr  III 

1612  57 

10 

Zn  IV 

1615  345 

8 

Zn  111 

1612  688 

10b 

Ni  11 

1615.459 

120 

Zn  IV 

1612.688 

10b 

Gc  1 

1615.571 

3 

Ni  III 

1612.730 

30 

Ni  111 

1615.597 

0 

Mn  Ill 

1612.78 

2h 

Ge  1 

1615  715 

2 

he  II 

1612.802 

400 

43  P  1 

1615  79 

36 

Zn 

1612.937 

15 

Mn  11 

1615.79 

60 

Ni  Hi 

1612  966 

1 

Ar  11 

1615.80? 

50 

tie  I 

1 6  i  2.974 

,  Si  I 

1615  9188  st 

50 

30 

V  11 

1613.016 

0 

J  Zn  11 

1615  949 

1  -A 

Cr  Ill 

1613.02 

10 

I  Si  I 

1615.99 

31 

Sc 

1613.11 

300 

Cu  11! 

1616  160 

8 

25 

Cu  IV 

1613.127 

II 

!>  ! 

I6i6.20 

120 

Ni  ii 

613.132 

2 

N  V 

1616  3 

isow 

50 

Cr  III 

1613.14 

20 

Zn  II 

I616.’j4 

30  -A 

he  II 

1613.183 

•> 

Ni  11 

1616  387 

15 

h  Ill 

1613.186 

50 

i  Al  11 

1616  4148 

10 

V  11 

1613.20 

150 

99  As  1 

1616  44 

6 

Zn  III 

1613.201 

15 

Ni  11 

1616  456 

2 

Ni  11 

1613  216 

60 

Ge  P 

1616  509 

he  11 

1613.25 

1 

Ni  !! 

1616  536 

25 

Gc  111 

1613.27 

20 

i  Si  1 

1616  5794  st 

70 

to 

V  II 

1613.40 

5 

Cu  111 

1616.607 

150 

13 

Mn  11 

1613.50 

1 

he  11 
i  Mn  11 

1616  67 

0 

(ie  1 

1613  557 

1616.79 

5 

Mn  11 

161 3.<i2 

3 

Ni  11 

1616  917 

25 

Mn  111 

1613.656 

20 

18  |  Cu  I 

1616  94" 

20h 

31 

Zn  III 

1613.728 

20 

|  Ar  11 

1616.972 

100 

Na  III 

1613.77 

160 

Ni  11 

1616.993 

Ge  1? 

1613  818 

Ni  11 

1617  088 

50 

Ni  11 

1613.820 

20 

Ni  II 

1617  144 

40 

Kr  11 

1613.853 

40 

Mn  III 

1617  1 63 

5 

18 

Kr  11 

1613.898 

80 

he  III 

1617  17! 

70 

Zn  11? 

1613.938 

25 

|  Cr  111 

1617.23 

20 

Ni  II 

1613  949 

1 

Ge  I? 

1617.29 

Mn  V 

1614  0'  1* 

120 

Ni  11 

1617.299 

40 

Cr  111 

1614.04 

100 

Mn  II 

1617.34 

4 

Mn  111 

1614.144 

8(8) 

18  V  11 

1617  35 

!«0 

99 

Cu  i! 

1614  1608 

1 

Sc  1 

1617  35 

400 

s 

Cr  111 

1614.17 

80 

Cu  IV 

1617  373 

1  3 

1‘  ! 

1614  19 

30 

j  Cl  IV 

1617  43 

100 

Zn 

1614  235 

25 

1  Cr  i!l 

1617  49 

it) 

Kr  11 

1614.274 

200 

j  Mg  IV 

1617  65 

12 

H  '!:  1,i 

Be  B  ('  N  O  F  Nc 

Na  Mg  Al 

Si  P  S  (!  Ar  K  in  Sc  T>  V 

l  r  Mn  Ie  Co  Ni  Cu 

/n  Ci a  lie  A: 

Sc  Hr  Kr 

93 


1623  94* 


1617.675 


FINDING  LIST 


piemen! 

Wavelength 

lni£p«ity 

MoIUpIct 

Element 

Wavelength 

intentity 

Muitipfet 

Zn  11 

1617.675 

40  A 

Cl  III 

1621.10 

30 

Cr  III 

1617.72 

5 

Se  ! 

1621.21 

300 

3 

Md  III 

1617.760 

200 

Si  11 

1621.23 

400 

Cr  III 

1617.90 

10 

Mn  III 

1621.284 

lb 

Cu  II 

1617.9154 

8 

157 

Cu  I 

1621 .316 

20 

32 

Si  ! 

1618  0054  st 

8 

31 

P  I 

1621.33 

9 

P  1 

1618  11 

45 

Cu  11 

■621.4256 

300 

157 

Ni  III 

1618.127 

15 

Ni  II 

1621.460 

40 

Md  II 

1618.34 

2h 

Zn  II 

1621  552 

40b -A 

A1  11 

1618.3990 

50 

Zr  III 

1621.552 

40b 

Cu  III 

1618.408 

3 

Cr  III 

1621  60 

10 

Ft  II 

1618  470 

500 

8 

Fe  II 

1621 .685 

600 

8 

P  111 

1618.66 

600 

Cu  III 

1621.723 

2 

Mn  III 

1618  689 

1 

Ni  III 

1621.830 

50 

Ni  III 

1618  801 

20 

Si  I 

1621.8380  st 

2 

31 

P  1 

1618.93 

36 

Cr  11! 

1621.87 

30 

P  III 

161894 

600 

Ni  II 

1621.880 

6 

Ni  I! 

1618.950 

20 

N  V 

162!  92 

35 

52 

Zn  II 

1618.968 

40 

Ni  II 

1621  926 

18 

Si  I 

1619  0458  st 

8 

30 

Na  II 

1 62 !  .9-aO 

12 

Ge  111 

1619  09 

5 

Na  III 

162!  04 

100 

V  II 

1619  18 

i  30 

99 

Ni  III 

162’  942 

50 

17 

Ni  11 

1619.193 

1 

Zn  II 

1921.951 

15  -A 

Zn  II 

1619  269 

80  -A 

P  I? 

1622  08 

3 

Cu  IV 

1619.313 

19 

Ni ;; 

'.522.106 

SO 

Ni  II 

1619.395 

6 

Na  II 

162  347 

12 

Ni  III 

1619  414 

20 

Cu  11 

IV”  4278 

100 

112 

Fe  II 

1619  52 

1 

V  II 

!;  V  432 

3 

Si  I 

1619  5266  st 

15 

29 

v  m 

•<027  45 

10 

Ni  II 

1619  607 

7 

Zn  III 

:>05 

100 

Zn  III 

1619  616 

80 

Cr  V 

•62;  53 

20 

Mn  III 

1619.62 

401. 

18 

Cr  HI 

3622  61 

20 

Ni  III 

1619.642 

30 

Co  II 

i 622. 061 

0 

N  V 

1619.7 

250w 

53 

Se  I 

1622.73 

200 

17 

Cu  IV 

1619.735 

16 

Ni  I! 

1622.796 

20 

Ge  II 

1619.74 

1 

Zn 

1622.829 

15 

C  V 

1619.80 

38 

ci  iv 

1622  86 

200 

Ni  11 

1619.857 

20 

S.  I 

1622.8806  s! 

90 

30 

Ge  III 

1619.88 

lOf 

Si  III 

1622.892  P 

45 

B  V 

161992  P 

Si  III 

1622.913  P 

45 

Cr  III 

1619.94 

100 

Ni  II 

162V  .981 

1 

V  HI 

1619.95 

5 

Ci  III 

167- .01 

10 

Ni  il 

1619.964 

6 

Si  II! 

162.3.055  P 

45 

Co  111 

1620.051 

1 

Fe  11 

1623.091 

160 

43 

C  III 

1620.07 

300 

11  72 

Mn  III 

1623.122 

10 

!e  11 

1620.15 

0 

Mn  II 

io23.l4 

40 

Zn  IV 

! 620. 165 

40 

Cu  11 

1623.1732 

20 

lit) 

Co  III 

1620  254 

1 

As  1 

1623.26 

3 

C  11! 

1620.33 

200 

11.72 

O  VII 

1623  29 

Ni  II 

1620.331 

18 

F  III 

1623.294 

150 

Si  1 

1620.4049  si 

60 

30 

Si  1 

1623.3663  st 

8 

29 

Ni  II 

1620  428 

1 

F  111 

1623.402 

250 

Cr  III 

1620  44 

10 

Zn  11 

1623.479 

40  -A 

Ni  III 

1620  443 

100 

S.  1 

1623  4971  st 

10 

29 

C  III 

1620.59 

10 

11.72 

C,|  ,'v 

1623.508 

12 

Mn  III 

1620.602 

1000 

18 

B  !i 

1623.582 

450 

3 

Ge  III 

1620  62 

10 

S  IV 

1623  62 

50 

C  III 

1620.68 

100 

11.72 

Si  III 

1623.622 

35 

Cr  111 

1620.76 

10 

:v  11 

1623.715 

Id 

Cu  III 

1620.776 

0 

t  t 

1623.73 

15 

Ni  II 

1620  946 

1 

B  il 

1623.77! 

300 

1 

Mn  V 

1621 .00  P 

160 

P  1 

1623  83 

75 

V  II! 

1621.01 

40 

Sc  1 

1623  90 

100 

Ge  11 

1621.03 

lOOh 

Mn  Ill 

1623.91 i 

300 

Ge  111 

1621.08 

10 

a 

Kr  1! 

1623.948 

120 

932 


lift  tHr  WtMjj&Mli  -iU'irmr'titifirtrVi 
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1629  867 


m 

L 


1623.99 


FINDING  L  ST 


933 


tlemeni 

Waveleajth 

Intensity 

Munipie* 

Element 

Wavelength 

Intensity 

Muitipiri 

p  i 

1623.99 

30 

Mn  III 

1627.200 

3h 

S  IV 

1624.00 

200 

Cr  ill 

1627.25 

30 

b  i: 

1624.018 

600 

3 

Mg  I 

1627.3 

P 

7  a  II 

1624.020 

30  -A 

N  II 

1627.449 

P 

Na  III 

1624.07 

240 

N  II 

1627.376 

P 

100 

Ni  11 

1624  084 

60 

Ni  II 

1627.396 

12 

Gc  I 

1624  1300  si 

2 

Fe  II 

1627.401 

4 

Mg  IV 

1624.155 

15 

Co  II 

1627.506 

IG 

B  II 

1624.16 

400 

3 

Mg  I 

1627.53 

P 

Ni  II 

1624.172 

20 

Ni  II 

1627.656 

4 

Fe  III 

1624  206 

150 

V  III 

1627  67 

150 

Ni  III 

1624  220 

20 

17 

Mn  HI 

1627.743 

20 

B  II 

1624.3/10 

450 

* 

Si  I 

1627.7459  si 

30 

27 

P  1 

1624  43 

2 

Ni  III 

1627.751 

3 

V  in 

1624.53 

0 

Mg  I 

1627.8 

P 

P  I 

1 624.67 

3 

Cr  III 

1627  80 

20 

Ni  II 

1624.773 

16 

P  1 

1627.86 

9 

Ge  1 

1624  78 

Cu  III 

1628.08* 

25 

As  I 

1625  17 

I 

Mg  ! 

1628.12 

P 

Sc  ! 

1625  JO 

140 

Ni  II 

1628  126 

15 

Mg  I 

1625.22  P 

Cu  II’ 

1628.295 

150 

13 

Ni  II 

1625.233 

25 

Fc  ill 

1628.304 

200 

Mn  II 

1625  29. 

10 

ne. 

Cr  III 

1628.39 

120 

Ni  II 

.625.218 

2 

7.n 

1628  470 

20 

(  III 

1625.32 

30 

Ni  II 

1628.497 

10 

Mn  11 

1625.35 

20 

76 

Mg  1 

1628.5 

P 

P  I 

1625.40 

30 

Cr  III 

1628.58 

10 

Sc  ’ 

1625.45 

120 

Ni  II 

1628.726 

15 

Ge  i 

1625.46 

Mg  I 

1628  80 

P 

mk  : 

1625.50  P 

Ni  II 

1628.810 

20 

Cu  I/I 

1625.500 

C 

Ar  II 

1628.825 

100 

Fe  II 

1625.520 

400 

43 

Se  I 

1628  85 

160 

4 

Si  I 

1625  5320  st 

35 

29 

N  II 

1628  8% 

P 

A I  II 

1(25.6271 

150 

9 

N  II 

1628.922 

P 

Si  I 

I  >2.5.705 i  st 

70 

27 

Cr  II! 

1628.98 

100 

Cr  III 

1625.78 

10 

Ni  III 

1629  000 

25 

P  I 

1625.80 

75 

Se  I 

1629.06 

120 

4 

Mg  ' 

1625.81  P 

N  11 

1629.079 

P 

100 

Mn  •< 

1625  89 

10 

Mn  HI 

1629  117 

400 

Fe  II 

1625.909 

300 

8 

Fe  II 

1629.154 

600 

8 

V 

1625.92 

50 

Zn  III 

1629.157 

100 

Zn  III 

1626.009 

I 

P  I 

1629  17 

60 

Mg  III 

1626.093 

4 

Mg  I 

1629  2 

P 

Ni  III 

1626  0% 

100 

S  IV 

1629  20 

200 

Cu  III 

1626.139 

100 

13 

Ni  II 

1629.282 

100 

Mg  1 

1626.16  P 

Cu  III 

1629.301 

0 

12 

Ni  II 

1626.161 

12 

Fe  II 

1629.376 

40 

Zn  II 

1626.200 

3  A 

Si  I 

1629  403 

st 

2Q 

29 

Se  I 

1626.25 

240 

5 

Si  I 

1629438 

st 

100 

27 

Ni  II 

Fi26. 309 

20 

Ni  II 

1629  445 

II 

Ni  II 

1626.320 

15 

Cr  III 

1629.56 

iOO 

Cr  III 

1626  33 

lOOd 

As  II 

1629  565 

0 

Ni  il 

I 626. 366 

6 

Mg  1 

1629.59 

p 

Na  II 

1626  372 

20 

P  1 

1629  59 

15 

Mg  1 

1626.4  P 

Ni  I! 

1629  591 

70 

Cu  ill 

1626.411 

100 

13 

Ge  1 

1629  600 

Mg  I 

1626.56  P 

V  III 

1629.64 

125 

Mg  I 

1626.8  P 

Co  II! 

1629.666 

1 

Cr  III 

1626.85 

50 

Mg  I 

1629  7 

p 

Mn  III 

1626.885 

0 

Mn  III 

1629.715 

20 

Ni  II 

1626  %1 

12 

Ni  II 

1629.718 

1 

Mn  II! 

1626.99 

6 

18 

N  II 

1629.832 

p 

10 

Mg  1 

1627  02  P 

Ar  I! 

1629,834 

100 

Si  I 

1627  0498  si 

20 

79 

Mil  11 

1629  84 

20 

76 

Ar  II 

1627.085 

20 

Kr  11 

1629.867 

280 

1637  033 


1629.94 


FINDING  LIST 


Hlcmenl 

Wavelength 

intensify 

Muluplel 

Hlcmeni 

Wavelength 

Intensity 

Muluplel 

Mn  11 

1629.94 

10 

76 

-  . 

Cie  I 

1633.312 

Si  I 

1629  9477  st 

100 

27 

Si  I 

1633  3277  st 

40 

27 

Mn  II 

1630  00 

7 

76 

Co  II 

1633  370 

0 

Zn  ll 

1630.117 

25  -A 

Br  1 

1633.404 

750 

Ni  III 

1630.120 

3 

Ge  1 

1633  468 

2 

Ni  II 

1630  130 

20 

V  II 

1633.51 

250 

18 

Ge  1 

1670.1733  st 

2 

Mn  III 

1633.51 

20h 

Fe  !I 

1630  19 

1 

Ni  IV 

1633.549 

20h 

Cu  II 

1630.2681 

70 

Cr  III 

1633.60 

20 

Ni  II 

1630.356 

10 

Ni  II 

1633.625 

10 

Mn  HI 

16)0.362 

0 

Na  III 

1633.64 

80 

As  I 

1630  48 

4 

P  I 

1633.69 

2 

Mg  I 

1670  52  P 

As  I 

1633  71 

5 

7.n  ill 

1630.546 

5 

Mn  III 

1633.800 

590 

Mg  I 

1670.6  F 

Fe  II 

1633.908 

300 

43 

N.  Ill 

1630.602 

5 

Si  1 

1633.9851  st 

90 

28 

V  11 

1630.717 

5 

Ni  II 

1633  988 

35 

V  III 

1630.7? 

10 

F  1 

1634  10 

21 

Mn  III 

1630.768 

0 

Cr  III 

1634  12 

120 

V  II 

1633.82 

200 

18 

As  II 

1634.298 

4 

Cr  V 

1630.91 

100 

Fe  II 

1634.345 

400 

8 

Ni  11 

1631.024 

25 

Kr  II 

1634  396 

160 

Fe  II 

16)1.120 

6C0 

8 

Mg  I 

1634.52  P 

Si  I 

1631  1676  si 

70 

26 

Si  IV 

1634  607 

70 

28 

Ni  11 

1631.182 

12 

Cr  111 

1634.61 

10 

Zn  11 

1631.364 

20  A 

Mg  i 

1674  7  P 

in:  1 7 

1671.376 

lOOh 

V  II 

1674  783 

6 

Ni  111 

1631.479 

2 

V  11 

1634  98 

0 

Cr  111 

1631.49 

20 

Ni  II 

1635.070 

70 

Zn  ii 

1631.539 

12  -A 

Cr  III 

1635.10 

100 

Mg  1 

163162  P 

Zn  II 

16.75.180 

20  -A 

Si  1 

1631.62 

27 

Ge  I 

16)5.2590  st 

2 

Mn  III 

1631.638 

0 

Zn  II 

1635  277 

20  A 

Zn  III 

1631  653 

8 

Ni  II 

1675.340 

100 

C'  III 

1631.68 

20 

Fe  II 

1635.398 

700 

68 

Mg  i 

i  a  1 1  7  n 

Cr  III 

1635.48 

100 

As  11 

1631.725 

0 

Co  III 

1635.521 

1 

Ni  III 

1631  774 

2 

Ni  IV 

1635.707 

700 

Cr  III 

1671.89 

20 

P  1 

1635.79 

9 

Zn  1 

1632  001 

10 

2 

P  III 

1635.80 

200 

Kr  11 

1632.077 

40 

Sc  !? 

1635.80 

20 

Mn  II 

1672  iO 

2 

V  II 

1635.86 

200 

18 

V  11 

1632.135 

0 

Mg  III 

1635.946 

4 

Ni  II 

1632.152 

14 

V  II 

1636.02 

4fX) 

18 

Ni  III 

1632.166 

100 

17 

Ge  I 

1636  062 

Ni  11 

1632.171 

30 

P  1 

1616.20 

9 

Zn  III 

1672.171 

2 

Ni  II 

1636  231 

4 

Cu  I 

1632.326 

5 

Gc  1 

1636  312 

5 

V  II 

1632.343 

5 

Fc  II 

1636.321 

600 

8 

Ci>  II 

1632.347 

10 

Cr  III 

1636.75 

200 

Zn  II 

1632.390 

15  A 

V  11! 

1636.45 

50 

Ni  II 

1632.488 

6 

Mg  1 

1636.48  P 

Cr  III 

1632.62 

100 

Ni  II 

1636.488 

3 

Zn  111 

1632  626 

10 

Mn  II! 

1636.559 

3 

Pc  11 

1672.668 

20 

43 

Mg  I 

1636.6  P 

Cr  III 

1632.85 

20 

Cu  II 

1636  6040 

10 

112 

Mg  1 

1632.93  V 

Cr  ill 

1636  69 

10 

Cu  IV 

1632  948 

12 

V  111 

1636.72 

7.5 

Ni  11 

1632  960 

2 

Mn  II 

1636.7.4 

25 

76 

Mg  I 

1633.0  !> 

V  III 

1636.77 

5 

Cr  III 

1633  17 

20 

Mn  II 

1636.87 

15 

76 

Cu  III 

1673.192 

0 

Mn  II 

1636.96 

6 

76 

Si  1 

1673. 27.70  st 

45 

26 

Si  Iil 

1636  990 

20 

47 

Cu  IV 

1633.257 

121 

Si  1 

1637.0106  st 

4  -A 

104 

V  IX 

161.3  3 

f 

As  II 

1637.0)3 

0 

934 


iMiA 


tij&m 


it,.r.05 

FINDING  LIST 

1644 

Element 

Wavclengih 

intensity 

Multiple! 

Element 

Wavelength 

Intensity 

Malup 

V  III 

1637.05 

10 

Ar  11 

1640.343 

100 

Ni  II 

1637.072 

20 

Ge  1 

1640.394 

Ni  II 

1637  MO 

2 

He  II 

1640.474  P 

600 

12 

Ni  I! 

1637.267 

10 

Cu  I 

1640.474 

5r 

13 

Co  II 

1637.302 

10 

He  II 

1640.490  P 

70 

12 

P  i. 

1637.38 

100 

As  II 

1640.491 

1 

Fe  11 

1637.397 

300 

42. 

P  IV 

1640.58 

120 

V  11 

1637.439 

10 

Ni  11 

1640.769 

7 

Ni  II 

1637.439 

100 

V  II 

1640  86 

300 

18 

As  II 

1637.470 

10 

Mg  IV 

1640  91 

10 

Ni  II 

1637.509 

20 

Cr  111 

1640.94 

100 

Zn 

1637.529 

25 

S  I 

1641.085 

7 

Cr  III 

1M7.53 

lOOh 

Cr  III 

1641.09 

50 

v  II 

1637.55 

50 

Zn  II 

1641.257 

2b  -A 

Ni  11 

1637.589 

300 

Zn  III 

1641.257 

2b 

C.e  I 

1637. 7-. 

S  I 

1641.296 

10 

V  II 

163/  77 

500 

18 

Ni  II 

1641  418 

10 

Cr  HI 

1637  90 

100 

Cr  III 

1641.56 

100 

V  II 

1637.93 

100 

18 

,  V  Ill 

1641  64 

50 

0  VII 

1637.96 

Fc  11 

1641.759 

500 

68 

Mn  III 

1637.974 

2h 

j  Cr  III 

1641.83 

10 

Kr  II 

1637.981 

40 

'  Mg  I 

1641.97  P 

Cr  III 

1638.10 

10 

Mn  III 

1642  054 

10 

tie  I 

1638.138 

Cr  III 

1642  16 

100 

Zn  II 

1638.239 

20  A 

fc  il 

1642.187 

'00 

274 

Si  I 

1638.2823  st 

2  -A 

104 

Mg  I 

1642  2  P 

Cr  V 

1638.42 

700 

:■!  m 

1642.208 

1000 

12 

Mg  IV 

1638.54 

8 

Mn  IV 

1642  249 

40 

P  I 

1638.68 

3 

Ni  II 

1642.299 

20 

Ci  II! 

1638.78 

10 

Ni  II 

1642.324 

40 

Kr  II 

1638.807 

200 

“"•i  il 

1642  351 

15 

Co  I! 

1638.815 

20 

He  II 

1642.43 

2 

Kr  III 

1638.83 

60 

Co  II 

1642.485 

30 

V  II 

1638.858 

3h 

Fe  11 

1642.50 

2 

P  I 

1638.89 

15 

Cu  IV 

1642.614 

19 

Mg  I 

1638  90  I- 

Ni  11 

1642.670 

5 

Cl  IV 

1 638.9) 

10 

1  Ni  II 

1642.739 

2 

Cu  III 

1638  956 

150 

22 

Mn  III 

1642.78 

30 

21 

Gc  I 

1658.958 

\ 

Ni  11 

1642.792 

Ni  I' 

1633.967 

4 

Ca  II 

1642.802 

40 

5 

Al  IV 

1639.00 

100 

Mg  III 

1642.826 

20 

P  I 

i  639.09 

24 

Mn  1! 

1642.90 

1 

Mg  I 

1630.1  p 

V  II 

1643.03 

300b 

18 

V  II 

1639. k 

400 

18 

V  III 

1643.0.3 

1000b 

Co  II 

1639.276 

40 

Cr  III 

1643.07 

70 

Zn  III 

1639.318 

100b 

M  i  II 

1643.08 

0 

Zn  IV 

1639.318 

1 00b 

Ge  I 

1643.1931  st 

4 

Cr  V 

639.35 

500 

Cr  HI 

1643.20 

100 

He  II 

1 539.407 

609 

8 

Ni  II 

1643.271 

80 

O  IV 

1639  430 

15 

Ni  I! 

1643.374 

20 

Cr  III 

1639  46 

10 

Cr  III 

1643.34 

80 

0  VII 

1639.5S 

Se  I 

1643  79 

300 

4 

Ho.  I! 

1639.6*. 

2 

CI  IV 

1643.40 

100 

Ge  I 

1679.641 

2 

V  II 

i'>.  V4? 

300 

18 

(ie  1 

1639.7300  st 

6 

Fc  II 

io43.s'o 

300 

42 

O  IV 

1639.842. 

10 

As  II 

1647  MO 

5 

Cr  III 

1639.90 

20 

O  V 

1643.68 

f)60w 

Co  Ml 

1619.960 

5 

Mn  III 

1643.702 

30h 

">! 

A;.  II 

1679  979 

5 

Ca  11 

1643.770 

203 

5 

Ni  III 

1639  996 

25 

As  I 

1643.79 

2 

Co  II 

1640.127 

20 

Cr  II! 

1643  86 

50 

V  II 

1640.15 

350 

18 

Cr  V 

1644.00 

400 

Fe  II 

1640  150 

240 

43 

Ni  II 

1644.040 

U 

Si  1 

1640.267  st 

!  A 

104 

Ni  11 

1644.137 

ft 

Ik-  11 

1640.332  P 

7.73 

!2  1 

1  AMI 

1644.2348 

100 

935 


1644  33 


finding  list 


1652.489 


F.lement 


As  I 

V  I! 
Ca  li 
Ni  III 
Ge  I 

Cr  IV 

V  II 
Fe  II 

a;  ii 

Zn  III 

Se  III 
Mn  li! 
C  III 
Mn  III 
Mg  IV 

Ge  I 

Cr  III 
Mn  II 
Zn  II 
As  II 

Ni  II 
P  III 
Mg  I 
Co  III 
Cr  III 

Fe  I! 

Zn  IV 
Mg  I 
Cr  III 
Mn  III 

V  III 
Cu  I 
Mn  II 
Co  III 
Ge  I 

Fe  II 
Zn  IV 
Kr  III 
Mn  III 
As  II 

Ge  I 

P  III 
Pc  II 
Zn  II 
Ni  II 

Cr  III 
Zn  II 
Co  II 
Fe  II 
Mn  IV 

Mn  III 
Cl  IV 
V  III 
Ge  IV 
C-  III 

Mn  HI 
Ni  II 
Zn  III 
Cr  m 
F  II! 

Mg  III 
V  ill 
Zn 

Cr  III 

Co  III 


—  Wavelength  InlcnsUy  Multiple  j|  R|enlen. 


1644  33 

1644.334 

1644.442 

1644.466 

1644.52 

1644.63 
1644.665 
1644.76 
1644.8089 
1 644.82-7 

1644.87 

1644.96 

1645.03 

1645.03 

1645.06 

1645. 1 146  st 

1645.16 

1645.32 

1645.389 

1645.590 

1645.654 

1645.91 

164C930 

1645  986 

1646  15 

1646.182 
1646.290 
1646.3  P 
1646.56 
1646.59 

1646.69 

1647.030 

1647  07 
1647  100 
1647  1222  st 

1647.159 

1647.161 

1647.36 

1647.46 

1647.527 

1647.5310  st 

1647.55 

1647.55 

1647.571 

1647.637 

1647.71 

1647.754 

1647.758 

1647.76 

1647.773 

1647.827 

1648.04 

1648.10 

1648.14 

1648.36 

1648.375 

1648.381 

1648.406 

1648.58 

1648.608 

.1648.822 

1648.99 

1649.055 

1649.13 

1649.153 


5 

4 

360 

I 


50 

s 

I 

ICO 

100 

100 

Oh 

100 

15h 

5 

1 

50 

10 

j0  -A 

I 

0 

200 

0 

6 
70 

400 

8 

20 

2h 

200 

Oh 

1 

0 

2 

500 

"» 

40 

250 

10 

3 

300 

2 

8  -A 
10 

5 

5  -A 
20 
2 

300 

30 

10 

75 

60f 

50 

1 00b 


10 

6 

4 

100 

15 

50 

1 


21 

11.64 


36 

68 

21 

36 

68 

21 


25 


1649.1942  st 

500 

2 

1649.265 

40tl 

36 

1649.302 

100 

164"  3  A, 

13 

1649.423 

300 

42 

1649.4575 

25 

139 

1649  50 

150w 

1649  5! 

150 

1649  52 

1 

1649  572 

400 

63 

1649.771 

100 

17 

1649.858 

600 

* 

1649  905 

3 

1649.93 

1650.1 19 

5r 

12 

1650  14 

1000 

1650  200 

1 

1650.211 

20  -A 

1650  2945  st 

4 

1650.301 

5r 

12 

1650.319 
1650  40 
1650  412 
1650.535 
1650.573 

1650  630 
1650.704 
1650  764 
1550.835 
!b50.842 

1650.91 
1650.974 
1651.02 
1651.0279  st 
1651.165 

1651.21 
’.651.32 
1651.35 
1651.5288  st 
1651.56 


1 

75 

14 

100 

300 

120 

400 

2.50 

10 

0 

20 

20 

30 

25 

10 

100 

10 

80 

3 

100 


1651.61 

4 

1651.68.5 

1651.7  p 

350 

1651.721 

20r 

1651.739 

100 

1651.758 

8 

1651.783 

0 

1 

16.51.87 

1651.92 

20 

1651.9547  st 

6 

1651.991 

320 

1652.010 

1.50 

J 

1652  024 

1652.08 

50 

1 

1652.182 

1652.218 

12 

1652.24) 

10 

1652.270 

13 

1652.288 

3 

1652.347 

1 

1652.355 

3 

1652.416 

60 

1652.44 

0 

1652.46 

1 50h 

1652.489 

10 

68 


25 


21 


30 


36 


1 

12 


936 


1660  88 


1652.52 


FINDING  LIST 


Element 

Wavelength 

Intensity 

MulUplei 

Element 

Wavelength 

Intensity 

Mcliiplet 

Cr  V 

1652.52 

200 

"  1 

Fc  III 

<656.831 

150 

7n  III 

1652.541 

3 

Ni  II 

1656.840 

3 

Ni  II 

1652.726 

10 

C  I 

1656.9282  st 

300 

2 

Co  III 

1652  791 

2 

36 

Co  II 

1656  948 

60 

Ni  :i 

1652.839 

15 

C  I 

1657  0078  si 

1000 

2 

Ni  III 

1652.866 

300 

Co  11 

1657.028 

80 

Mr,  11 

1652.91 

10 

Fc  H 

1657.049 

4 

42 

Na  II 

1652  921 

20 

Cr  III 

1657.18 

10 

Zn  11 

1652  93! 

5  -A 

Mn  III 

1657.20 

10 

P  I 

1652.97 

30 

Ni  11 

1657.313 

10 

Mil  11 

1653.00 

2 

C  I 

1657.3797  st 

300 

2 

Cr  111 

1653  06 

10 

Co  II 

165"7  400 

20 

Li  II 

1653  076 

60 

Cr  III 

165/  45 

20 

Ni  III 

1653.119 

200 

Fc  II 

1657.531 

30 

I.i  11 

1653.132. 

100 

Cr  III 

1657.71 

40 

Li  1! 

1653.212 

20 

Zn  IV 

1657.790 

5 

Ar  II 

1653.322 

100 

Ni  IV 

1657.878 

200 

Ni  II 

1653.369 

i8 

C  I 

1657.9070  st 

300 

2 

Si  I 

1653.3760  si 

40 

25 

Co  II 

1657.933 

3C 

Cu  III 

1653.399 

5 

C  I 

1658.1222  st 

350 

2 

Fe  11 

1653.40 

0 

Co  11 

1658.145 

40 

V  III 

1653.41 

25 

Zn  II 

<658  245 

60  -A 

Mn  11! 

1653.57 

400 

25 

Cr  III 

1658.30 

20 

P  l 

1653.68 

24 

Mg  I 

1658.311 

20 

Ni  II 

1653.687 

10 

Kr  11 

1658.358 

40 

7.n  HI 

1653.697 

60 

|  Mn  11 

1658.37 

Ni  II 

1653.779 

10 

Cie  1 

1  -58.3752  si 

3 

Mn  III 

1653.823 

50 

Co  II 

1658.377 

20 

Mn  IV 

1653  833 

750 

V  III 

1658.42 

200 

As  I 

1653.92 

4 

Cu  III 

1658.472 

140 

12 

Fe  H 

1654.06 

1 

Cr  III 

1658.63 

20 

Fe  II 

1654.111 

100 

68 

Mn  III 

1658.68 

6w 

25 

V  III 

1654.14 

25 

Na  III 

1658.7! 

40 

Cr  III 

1654.23 

10 

Fe  II 

1658.771 

too 

4i 

(ie  II 

1654.46 

75h 

Mg  IV 

1658.868 

10U 

Fc  II 

1654.476 

100 

42 

Cr  Ill 

1658.93 

120h 

Cu  III 

1654  574 

150 

12 

Mg  I 

1659.0  P 

Cu  IV 

1654.655 

190 

Co  II 

1659.062 

30 

Cr  III 

1654.79 

10 

Gc  II 

1659.22 

3h 

Fc  II 

1654.91 

0 

Mg  Hi 

1659.244 

12 

Z.n  III 

1654.950 

5 

Mn  IV 

1659  249 

700 

Si  I 

1655.012 

lh 

25 

Cr  III 

1659.26 

100 

Zn  II 

1655.020 

30  -A 

V  III 

1659.27 

50 

Mn  II 

1655.04 

1 

Ni  III 

1659.438 

10 

Fe  II 

1655.042 

20 

68 

Fc  II 

1659.483 

400 

40 

Co  II 

1655  089 

20 

Mn  II 

1659.50 

0 

Cu  I 

1655  318 

30r 

29 

Mn  III 

1659.602 

100 

24 

Cr  III 

.555.48 

70 

Co  III 

1659.757 

2 

58 

Fe  II 

1655.50 

3 

Kr  III 

1 ,59.81 

40 

Cr  V 

1655.55 

250 

Cr  III 

1659.82 

30 

Ni  IV 

1655.643 

80 

V  ill 

1659.94 

25 

Ni  II 

1655.749 

1 

Cu  II 

1660.0009 

25 

1 69 

N  V 

1655  88 

40 

49 

Mn  11 

1660  06 

10 

Ni  II 

1655.903 

0 

Cr  III 

1660.24 

80 

As  II 

1656.004 

5 

Zn  11 

1660.247 

4  -A 

Mn  IV 

1656.046 

450 

V  III 

1660.25 

50 

Ni  III 

1656.126 

250 

Cr  III 

1660.44 

10 

Mn  IV 

1656  166 

550 

Si  I 

1660.4748  st 

15 

24 

C  1 

1656.2665  st 

350 

2 

Mn  11 

1660.516 

10 

Cu  II 

1656.3219 

20 

169 

V  II 

1660.53 

80 

109 

Mn  IV 

1656.388 

700 

As  II 

1060.354 

500 

Mn  PI 

1656  510 

3 

Cr  lil 

1660.70 

i  yo 

Co  II 

1656.669 

30 

Ge  1 

1660  7958  st 

2 

As  II 

1656  704 

50 

O  III 

20 

Fe  II 

1656.73 

4 

IV  II 

1660.88 

I 

FINDING  1, 1ST 


1668.585 


Wavelength 

1660.887 

1661.018 

1661.02 

1661.025 

1661.059 

1661.259 

1661.27 

1661.281 

1661.306 

1661.324 

1661.3453  st 

1661.347 

1661.422 

1661  478 
1661.495 

166! .595 
1161  576 
i66i .58 
166!  62 
1661.633 

1661 .73 

1661.786 

1661.93 

1662.253 

1662.2.9 

1662.28 

1662  ..  :  i 

1 662. 369 

1 662  41 
1662.423 

1662.43 

1662.553 

1662.60? 

1662.695 

1662.76 

1662.827 
1662.892 
1662.943 
1662.9860  si 

1663  0020 


Intensity 


Multiple! 


1664.326 

1664.35 
1664.384 
1664.459 
1664. 5111  st 
1664.708 


10 

600 

50 

2  -A 
350 

5 

1 

2 

1000 
4  -A 


1 663.  ji 

20 

1663.035 

100 

1663.07 

200 

1663.221 

309 

40 

1663.287 

4 

1663.34 

1663.344 

1663.500 

30 

40 

i 

.34 

1663.5394  si 

10 

1663.563 

16 

1663.60 

150 

109 

1663.653 

3 

1663.75 

40 

1663.79 

L 

1663.82 

150 

1663.94 

30 

1664.265 

50 

1664.303 

;0r 

1! 

1664.316 

10 

Mn  III 
Ne  II 
Ni  II 
Cr  III 
Cr  III 


— " -  - — - - - 

- - - - 

Wavelength 

Intensity 

Mult 

1664.733 

750 

1664.824 

10 

1664.87 

5 

1664.90 

10 

1665.072 

20 

1665.18 

20 

1665.269 

10 

23 

1665.2751  st 

5 

1665.352 

6 

1665.40 

200 

1665  477 

4 

1665.53 

70 

1665.62 

50 

I 665. 70 I 

15 

24 

1665.7! 

250 

1665.859 

20 

1663  98 

20 

1661). 045 

0 

1666.06 

0 

1666.102 

20 

1066.153 

250 

1666  255 

1  Oh 

1666.316 

40 

1665.3762  st 

60 

2  \ 

i66fc.406 

40 

1666.652 

150 

1666.66 

100 

1666.6875 

500 

\  1 

1666.76 

10 

1666.760 

60 

1666.828 

4b 

1666.828 

70h 

1666  869 

150 

1666.995 

800w 

1667.084 

I 

1667  15 

200 

1667.267 

0  -A 

28 

1667.291 

200 

1667.32 

20 

1667.44 

30 

1667.534 

!01i 

'.667,6288  st 

70 

23 

1667.63 

120 

166  7.651 

100 

1667.66 

100 

109 

1667.698 

20h 

24 

1667.8015  st 

6 

1667.88 

30 

34 

1667.91 

1 

1667.911 

5  -A 

1667  92 

20 

1667.930 

4 

1668.03 

300b 

17 

1668.0.3 

300b 

1668.032 

1 

2.3 

1668.047 

Ih 

1668.057 

40 

1668.122 

1 

1668.24 

100 

1668.33 

so 

1668.41  ft 

20 

1668.431 

50 

1668.5204  st 

70 

23 

1668.569 

35 

1668.585 

1  -A 

==^==*-=== 

— —  _ 

938 


1 


■ 

1668.65“' 

FINDING  list 

1675.726 

u 

HJcmcni 

Wavelength 

Intensity 

Multiple! 

hie  meat 

Wavelength 

Intensity 

Multiple! 

\ 

Co  II 

1668  655 

Mn  III 

1672  009 

10 

i 

V  III 

1668.72 

50 

Cr  III 

1677  03 

10 

i 

Mn  III 

1668 .799 

0 

P  ! 

1672.05 

105 

Cl  VII 

1668 .8 

Zn  III 

1672.120 

5 

Cr  111 

1668  % 

70 

Co  III 

1672. 13.3 

0 

V  III 

1668  % 

100 

Ni  III 

1672.213 

50 

Pc  II 

1668  99 

2 

F  III 

1672.341 

3 

Mn  III 

1666  032 

200 

V  11 

1672.44 

i  .50 

17 

Ar  II! 

1666  10 

50 

6 

P  1 

1672  48 

270 

l 

V  III 

1669  20 

15 

Si  I 

1672.5961  st 

80 

23 

lu  III 

1669.273 

5 

Si  IV 

1672.612  P 

27 

Zn  III 

1«69  297 

2 

Cr  II! 

1672.64 

200 

Ar  III 

1669  30 

250 

6 

Cu  II 

1672.7757 

10 

110 

1)3  II 

1669  38 

150 

Mn  III 

1672  974 

200 

Mn  III 

1669  404 

200 

Cr  III 

1673.00 

20 

Zn  II 

1669  453 

2  -A 

Zn  III 

1673  049 

100 

Me  I 

1669.51  P 

Ar  III 

1673.14 

50 

6 

I 

Na  III 

1669.52 

60d 

Co  II 

1673.199 

10 

1 

Na  II! 

1669.52 

Odd 

V  III 

1673.23 

10 

;. 

Cr  III 

1669.58 

20 

Ar  111 

1673.24 

150 

6 

Mg  IV 

1669.588 

50 

Si  III 

1673.315 

140 

58 

Ar  III 

1669.67 

350 

6 

Co  III 

1673.325 

2 

Mn  III 

1669  691 

2 

Ar  III 

1673.43 

350 

6 

Zn  Ill 

1669.699 

2 

Cu  I 

1673.440 

5 

29 

Co  II 

1669  915 

20 

le  II 

1673  462 

300 

102 

Ci  HI 

1669.97 

150 

Cr  III 

1673.58 

50 

V  II 

1670  01 

100 

109 

Na  !! 

1673.649 

15 

Mn  IV 

1670.078 

700 

Mn  IV 

1673.653 

10 

Cu  III 

1670  140 

250 

19 

Ni  ill 

1673.659 

10 

Cr  III 

1670.27 

50 

Co  III 

1673.679 

4 

Mn  III 

1670.315 

3 

P  IV 

1673.76 

20 

F  III 

1670  388 

5u0 

Cr  III 

1673.77 

lOOd 

Cr  III 

1670.45 

150 

Gc  I 

'673.850 

1 

Zn  III 

1670.456 

20 

Ca  H 

1673.860 

120 

Gc  I 

1670.6085  si 

o 

V  III 

1673.9! 

150 

» 

Zn  II 

1670.617 

2b  -A 

P  1? 

1673.94 

3 

| 

Zn  III 

1670.617 

2b 

Co  H 

1673.956 

20 

l 

V  II! 

1670.66 

300 

Ni  II 

1674  000 

10 

t 

Ne  II 

1670.737 

20 

V  II? 

1674  09 

80 

1 

Fc  11 

1670  742 

500 

40 

Fc  11 

1674.254 

40 

41 

1 

A!  II 

1670.7867 

1000 

2 

p  in 

1674.26 

1 

| 

Cr  III 

1670.80 

20 

Gc  1 

1674.2703  st 

9 

V  II 

1670.90 

50 

34 

Ne  11 

1674.290 

60 

( 

Ni  11 

1670.935 

7 

Zn  HI 

1674.291 

12 

Gc  I 

1670.9490  si 

2 

Mn  III 

1674  408 

3h 

[ 

Ge  I 

1671.0096  si 

.3 

Kr  11 

1674.577 

80 

I-e  I! 

1671.010 

20 

40 

Cu  III 

1674.602 

25C 

'8 

Mn  III 

1671.015 

200 

P  1 

1674,61 

690 

2 

P  I 

1671  07 

210 

Fe  11 

1674.716 

80 

40 

Si  I 

1671.1168  si 

40 

23 

Cr  Ill 

1674.73 

150 

i 

Se  I 

167!  15 

500 

3 

Li  I 

1674.76 

•A 

1 

Zn  11 

1671  313 

20  -A 

V  III 

1674  85 

10 

1 

Cr  III 

1671.40 

10 

Co  !I 

1674  953 

30 

P 

Mn  III 

1671 .474 

30 

Zn  11! 

1675.059 

3 

I 

Cu  I 

1671.484 

2o 

Si  I 

1675.2053  si 

200 

23 

[' 

P  I 

1671.49 

105 

Sc  1 

1675.27 

500 

3 

Ni  11 

1671  514 

12 

Mn  HI 

1675,329 

3 

l 

Ni  IV 

1671.645 

70 

Mn  IV 

1675.472 

250 

t 

P  I 

1671.68 

540 

2 

Mn  III 

1675.52 

200 

Zn  m 

1671.779 

3 

Ge  1 

1675  5605  st 

7 

t 

Cr  III 

1671  85 

30 

Ar  11! 

1675.58 

350 

6 

!■  Ill 

1671.870 

'  r 

Ar  III 

1675.64 

200 

6 

Na  II 

1671.886 

3.5 

Mg  III 

1675.710 

2 

f 

Cu  III 

1671.886 

250 

18 

Cr  Ill 

1675.72 

200 

l 

Mn  IV 

1671  99.4 

600 

N  11 

1675.726  P 

150 

i 

939 


1675.75 


Element 

V 

N  II 
Mn  IV 
7. n  III 
N  il 

Ni  III 

V  III 
Ma  III 
Cr  III 
Ge  II 

Ni  II 
Zn  III 
Cu  III 
Zn  II 
Zn  III 

Si  I 

Fe  II 
Mn  HI 
Cr  III 
Kr  II 

V  III 
Zn  III 
Ni  II 
Cu  III 
F  III 

Zn  IV 
Cr  III 
Cr  III 
Fc  II 
V  II 

Co  III 
Cu  IV 
Ge  II 
Mn  IV 
Mn  III 

P  III 
Cr  III 
Ni  II 
Ni  II 
Mn  II 

Zn  III 
Na  III 
Mn  IV 
Ni  II 
Si  I 

O  III 
Ni  II 
Cu  III 
Zn  III 
V  III 

Cr  II! 

Zn  III 
Ge  II 
Cr  II  i 
Fc  II 

Co  II 
Mg  III 
Ni  IV 
Co  III 
Cr  III 

Mn  IT 
Co  III 
V  III 
Zn  II 
P  1 


FINDING  LIST 


16*4.515 


_ "'••elcngth 

1675  75 
1675.755 
1675.776 
I675.78S 
1675.920  r 

1676  054 
1676.08 
1676.147 
1676.20 
1676  26 

1675.317 

1676.443 

1676.469 

1676.692 

1676  692 

1676.8207  st 
1676.853 

1676.95 

1676.96 
1677.058 

1677.18 

1677.216 

1677  297 
i 677. 373 
1677.397 

1677.399 

1677.54 

1677.68 

1677.847 

1677.88 

'677.901 

1677.908 

1677.99 

1678.018 

1678.08 

1678.12 
1678  41 
1678.447 
1678.476 
1678.63 

1678  728 
1678  74 
1678.827 
1678.941 
1678.992 

1679.06 

1679.068 

1679.151 

1679.180 

1679.19 

1679.25 

1679.321 

1679.335 

1679.38 

1679.381 

1679.423 

1679.470 

1679.478 

1679.481 

1679.53 

1679.55 

1679.578 

1679.64 

1679.667 

1679.71 


1 

r 

J 

3 

150 

0 

3 

20b 

8 

2b -A 
2b 


15 

20 

30 

100 

160 

25d 

5 

1 

100 

600 

2 

10 

10 

10 

30 

3 

21 

5 

30 

Ih 

10 

100 

5 

10 

2 

2 

20 

0 

1 


400 

7 

200 

0 

300 

300 

2 

2 

150 

300 

40 

4 

150 

1 

120 

60 

4 

5 

5  -A 
900 


21 

41 


31 


17 

23 


22 


12 


72 


102 


..  > 

23 


Ca  II 
Co  II 

V  V 
Cu  II 
Mn  II 

Fc  II 

V  III 
Ni  III 
Co  III 
Ne  II 

V  III 
Co  III 
Sc  III 
Fe  II 
F  II! 

V  II 
Ge  I 
F  III 
Cu  III 

V  III 

Li  II 
Ne  II 
AI  II 
Zn  III 

V 

Ni  III 
Cu  III 
Co  II 

V  II 
Co  II 

Cr  III 
Ni  III 
Kr  II 
Zn  III 
Si  I 

Cu  III 
Zn  II 
V  II 
Mg  IV 
Mn  IV 

Si  I 
Cu  II 
Cu  II 
Cl  III 
Cu  II 


V  II 
Mg  I 
Ni  III 
Cr  III 
Co  II 

V  II 
Ni  III 
Co  II 
F  II) 
Fe  II 

Cr  III 
Cr  III 
Zn  III 
Ca  III 

Ni  III 


1679.824 

1679  83 
1679.9868  st 
1679.987 

1680  051 

1680.129 

1680.187 

1680.199 

1680.5118 

1680.401 

1680.41 

1680.44 

1680.532 

1680.734 

1681.035 

1681.05 

1681.074 

1681.105 

1681.12 

1681.182 

1681.22 
1681.3426  st 
1681.478 
1681.481 
1681.56 

1681. 667 
1681.683 

1681  8089 
1681.858 
1681.91 

1682.029 

1682.044 

1682.124 

1 682  T  7 
1682.355 

1682.36 
1682.443 
1682.622 
1682.656 
1682.6734  st 

1682.695 
1682  698 
1682.997 
1683. 916 
1683.115 

1683.1189  st 

1683.1549 

1683.1585 

1683.18 

1683.1884 

1683.392 

1683.412 

1683.471 

1682.50 

1683.518 

1683.548 
1683.688 
168.3.765 
1 68.3. 99 1 
1684.005 

1684.02 
1684.14 
1684.381 
1684.392 
1684.515 


150 

100 

6 

25 

1 


110 

39 


23 


18 


16 

24 


16 

21 

26 


22 


940 


1684.53 


FINDING  LIST 


1691. <70 


Fk-meni 

Wavelength 

Intensity 

Multjplcl 

Klcmcnt 

Wavelength 

Intensity 

Multiple! 

Mn  II 

1684.58 

10 

75 

"  •“  - - - 

Mn  II 

1688  13 

2 

Mn  IV 

1684.604 

0 

Ci  III 

1688  15 

10 

Cu  III 

1684  642 

250 

f  r 

Zn  11 

1688  240 

15b  -A 

Cu  I 

1684.674 

20  h 

28 

Zn  ill 

1688.240 

15b 

Mn  II 

1684  71 

10 

Fe  II 

1688  280 

2 

102 

Zn  II 

1684.802 

3  -A 

Co  II 

1688.338 

2C 

Mn  IV 

1684.809 

0 

Sic  II 

1688.356 

180 

7 

Kr  II 

1684.845 

20 

Cr  HI 

1688  39 

40 

Ni  II 

1684  952 

70 

Fc  II 

1688  401 

8 

41 

V  II 

1685  Ui4 

5 

Zn  111 

1688.589 

100 

Cr  IV 

1685.02 

40 

Cu  III 

1688  618 

50 

27 

Ni  III 

1685  085 

5 

P  1 

1688.64 

9 

Mg  1 

1685.13  P 

Ca  III 

1688  770 

450 

Zn  III 

1685.196 

4 

Se  P 

1688  79 

60 

Ge  1 

1685  2221  st 

3 

Cu  1 

1688  865 

15 

27 

Cr  III 

1685.38 

10 

AI  HI 

1688.958 

Ni  II 

1685  465 

8 

V  III 

1689.04 

150 

V  111 

1685.47 

50 

Cu  III 

1689.051 

100 

24 

Cu  1 

1685  682 

25r 

10 

Ni  III 

1689  121 

5 

Cr  III 

1685  85 

150 

Cr  III 

1689  14 

10 

Co  II 

i685.882 

20 

P  1 

1689  2.5 

105 

Zn  li 

>665  942 

5b  A 

Mn  II 

1689.25 

2 

Zn  ill 

1685.942 

5b 

Co  lii 

1689.283 

1 

1  e  I! 

1685  954 

100 

41 

Si  1 

1689  2902  si 

60 

21 

Ni  II 

1685  965 

9 

Cr  III 

1689  46 

100 

Mn  IV 

1685. 967 

300 

Ar  Ii 

1689  470 

50 

Ni  !I! 

1685.977 

5 

Mn  II 

i<>89  48 

50 

’9 

P  I 

1685  99 

360 

6 

Cl  III 

1689  50 

100 

Zn  111 

1686.039 

6 

Mn  II 

1689.611 

15 

75 

Ar  11 

1686.076 

50 

Cr  111 

1689.77 

80 

V  II 

1686.19 

10 

33 

Zn  II 

1689.818 

25b  A 

Cu  111 

1686.214 

150 

22 

Zn  HI 

1689  818 

25b 

Ni  III 

1686.216 

75 

Fc  II 

1689  828 

2O0w 

85 

AI  1! 

1686.2505 

100 

Mn  II 

lt>89  84 

4 

102 

Cr  III 

1686.44 

40 

Co  III 

1689  858 

20 

22 

le  II 

1686.455 

160 

40 

Si  1? 

1689.921 

1 

Ci  VII 

1686.5 

Cr  III 

1690.00 

30 

Zn  ii 

1686.502 

25 _ _A 

(ie  I 

1 590.0349  st 

10 

V  II 

1686.550 

10 

Zn  III 

1690  III 

7 

AI  HI 

i686.676 

Mr,  IV 

1690.125 

500 

Fe  II 

1686.692 

40 

39 

P  1 

1690.17 

30 

V  III 

1686.74 

50 

Cr  ill 

1690.28 

300 

71 

v  n 

1686  748 

15 

Mn  II 

1690  32 

0 

39 

Si  I 

1686.8185  st 

100 

21 

V  HI 

1690.35 

15 

Co  I! 

1686.934 

70 

Ni  ill 

1690  372 

20 

V  III 

1686.95 

150 

Fc  II 

1690.45 

0 

Mg  IV 

1687.03 

Cr  III 

1690.52 

20 

Cr  III 

1687.03 

150 

Ni  III 

1690  634 

5 

Cu  1 

1687.043 

70r 

10 

Se  1 

1690  70 

500 

3 

Co  II 

87.069 

60 

Cr  III 

1690  72 

10 

Mg  III 

1687.091 

250 

Fe  II 

1690  759 

!o0 

85 

Si  1 

1 687.09? 3  st 

20 

21 

St  I 

1690  7889  st 

60 

21 

Cu  III 

1687  134 

300 

12 

Ni  H 

1690  814 

12 

V  II 

1687.40 

25b 

33 

P  1 

1690.90 

9 

V  III 

1687  40 

25b 

Gc  I 

1690.9030  st 

4 

Kr  II 

1687  456 

80 

Ni  III 

1690.974 

15 

S  I 

1687.5305 

450 

Cu  1 

1691.076 

30 

27 

Cr  III 

1687.56 

70 

Gc  I 

1691.0897  si 

20 

N  IV 

1687  60 

50 

20 

Cr  III 

169!  09 

50 

N  IV 

1687.82 

100 

20 

Ni  11 

1691  231 

II 

Co  II 

1687  868 

10 

Mn  II 

1691  248 

40 

79 

V  III 

1687.87 

200 

Fe  11 

1691  271 

160 

41 

Ni  III 

1687.897 

400 

23 

Co  11 

1691.339 

30 

Cu  I 

1688.003 

'0 

28 

Mn  ii 

1691.45 

1 

N  IV 

1683  !  1 

150 

20  . 

Zn  II 

1691.470 

1  A 

H  He  l.i  He  H  ('  N  ()  I'  Ne  Nr.  Mg  Ai  Si  P  S  Cl  At  K  Ca  Se  !i  V  Cr  Mn  Fc  Co  Ni  Cu  Zn  Cia  Ge  As  Sc  Hr  Kr 


941 


1691  192 


FINDING  LIST 


1699  349 


H  lenient 

Wavelength 

latently 

Multiple! 

Klcmeni 

Wavelength 

Intensity 

Multiple! 

Zn  II 

1691.592 

1  A 

I 

!  Ni  11 

1695.594 

8 

tie  I 

I69l.62'4  si 

7 

Ni  III 

1695.599 

30 

Cr  III 

1691.64 

50 

Cr  III 

1695.77 

70 

Mn  IV 

169I.6S4 

750 

Ga  II 

1695.81 

250 

Na  III 

1691  70 

20 

Ge  I 

1695  8597  st 

8 

P  1 

1691.71 

60 

Ni  III 

1695.910 

5 

16 

Cr  III 

1691.76 

40 

Co  ill 

1696.008 

200 

22 

Ca  11 

1691  779 

80 

Ni  III 

1696.195 

5 

P  IV 

1691. SI 

40 

Cu  III 

1696.202 

8 

(ie  I 

1691  8616  si 

7 

Si  1 

16%.  2065  si 

200 

18 

As  I 

1691  87 

7 

Cr  III 

16%. 27 

70 

V  III 

1691.90 

75 

Fe  11 

16%. 463 

10 

84 

V  II 

1692.11 

100 

33 

Mn  11 

16%. 51 

60 

Ni  III 

1692.219 

3h 

1 

N  HI 

16%. 54 

150 

Cr  III 

1692  31 

30 

Cr  III 

16%. 64 

600 

71 

Mn  II 

1692  34 

2 

Ge  I 

1696.7160  st 

8 

Mn  II 

1692.46 

10 

102 

Fe  II 

1 696.794 

160 

38 

P  I 

1692.48 

15 

Cr  til 

1696.85 

20 

Ni  III 

1692.114 

I0C0 

16 

N  IV 

16%. 86 

150 

18.91 

Fe  11 

1692  516 

1 

38 

P  III 

1696.92 

100 

Zn  III 

.692.554 

8 

Co  III 

16%. 980 

1 

Cr  III 

1692.63 

20 

N  III 

1697.06  P 

10 

Cu  1 

1692  654 

5h 

Fe  11 

1697.13 

0 

Mg  IV 

1692.704 

200 

Kr  II 

1697.189 

20 

Cu  III 

1692.706 

150 

1? 

Mn  II 

1697  19 

80b 

75 

V  III 

1692.82 

10 

Mn  II 

169“'. 19 

80b 

39 

Mn  IV 

1692  829 

0 

Mg  III 

1697.282 

250 

Cr  III 

1692.89 

600 

71 

Cr  III 

1697.43 

60 

P  III 

1693.03 

100 

Fe  II 

1697.43 

1 

V  II 

1693.09 

100 

33 

Zn  III 

1697.433 

1 

Mn  IV 

1693.150 

750 

Mn  II 

1697.53 

12 

102 

Ni  11 

1693.177 

10 

Cr  Ill 

1697.84 

40 

71 

Si  I 

1693.2934  st 

125 

18 

V  II 

1697.90 

20 

33 

Cr  III 

1693.43 

30 

Si  I 

1697  9409  si 

250 

18 

Si  I 

1693.4681  st 

60 

21 

Co  III 

1697.988 

160 

22 

Fe  II 

1693.477 

10 

85 

Cr  III 

1698.03 

40 

V  II 

1693.49 

120 

33 

N  III 

1698.08  P 

100 

Ni  III 

1693.559 

3 

16 

Mn  II 

1698. 127 

10 

39 

Fe  II 

1693  61 

0 

Ni  III 

1698.176 

50 

25 

Cr  III 

1693.77 

20 

Ca  II 

1698.183 

160 

V  II 

1693.756 

15 

Fe  11 

1698.190 

10 

40 

V  III 

1693.76 

75 

V  III 

1698.24 

50 

Co  II 

1693.786 

20 

Mn  IV 

1698.298 

800 

Co  li 

1693.846 

20 

Ni  III 

1698.381 

5 

Fe  II 

1693.936 

10 

41 

Ni  II 

1698.400 

4 

P  I 

1694.06 

300 

6 

Fc  !I 

1698.43 

0 

Mn  II 

1694.24 

50 

Ge  II 

lb98.43 

0 

Ni  III 

1694.307 

5 

Cr  II! 

1698.55 

30 

Ge  1 

1694.3424  st 

4 

V  II! 

1698.68 

10 

Ni  II 

1694.384 

2 

Mn  IV 

1698.695 

750 

Cr  IX 

1694.4 

f 

Cr  III 

1698.75 

200 

Ne  II 

1694.481 

40 

Mg  IV 

1698.806 

400 

P  I 

1694.50 

120 

6 

N  III 

1698.87  P 

100 

Cr  III 

1694.53 

70 

Mn  IV 

1698.911 

400 

Ni  III 

1694.582 

2 

Ca  III 

1698.939 

450 

Ne  II 

1694.600 

80 

Ni  III 

1699.024 

10 

N  III 

1694.72  P 

10 

N  IV 

1699.03 

200 

18.91 

V  III 

1694.78 

1000b 

Zn  III 

1699.036 

2 

Ne  II 

1694.786 

90 

Mn  IV 

1699.062 

700 

Ne  II 

1694  878 

60 

Cu  II 

1699.0953 

60 

Cr  II' 

1694.92 

70 

Cu  II 

1699.1023 

30 

Fe  Ill 

1695.036 

150 

Fe  II 

1699.193 

40 

85 

P  I 

1695  35 

45 

Kr  11 

1699.297 

160 

Zn  III 

1695.407 

100 

1! 

1 

N  III 

1699.32 

250 

Si  I 

1695.5074  st 

90 

18 

Ni  III 

1699.349 

8 

942 


1699 


FINDING  LIS1 


1706  170 


S  _ ^  _ _  =====^^==^==========^^ 

He  men!  Wavelength  Intensity  Multiple!  11  Klrmont  Wavelength  Intensity  Multiple! 


1706.22  FINDING  LIST  I'U.'z 


Mciru.nl 

Wavelength 

Intensity 

Multiple! 

Klcmcm 

Wavelength 

Intensity 

Multiplct 

V  II! 

1706.22 

11X3 

Ni  11 

1710.072 

3 

Ni  Hi 

1706  246 

15 

Zn  II 

1710  052 

10  A 

S  I 

1706.760 

10 

10 

Mg  I 

1710.07  P 

l!  1 

1706  41 

180 

Cr  III 

1710.10 

30 

Mn  11 

PP6  57 

10 

Mn  111 

1710  138 

2 

Cr  IV 

1 700.65 

30h 

V  II 

1710. U7 

2 

Zn  111 

1706  659 

100 

AS  1 

1710.16 

7 

Sc  P 

1706.70 

40 

Pc  III 

1710.374 

200 

Co  11 

1706.827 

80 

Cr  111 

1710.60 

20 

M 

Co  II 

1706  937 

20 

Si  I’ 

1710  744 

1 

Mg  1 

1707  064 

150 

Si  Ii 

1710.826 

lOh 

10 

Si  1 

1707.1148  st 

8 

16 

Ar  II 

1710  909 

50 

S  1 

1707  |72 

8 

10 

ft  III 

171 1  02 

200 

Mn  III 

1707.157 

S 

Cr  III 

1711.12  P 

5 

34 

Zn  II 

1707  191 

20b  A 

Co  II 

1711. 127 

10 

Zn  III 

1707.191 

20b 

Cu  III 

1711.257 

15 

NI  ill 

1707.242 

10 

25 

Si  II 

171 1.2% 

20h 

10 

Cr  III 

1707.27 

30 

Cu  III 

1711.437 

!  5 

Ni  III 

1707.746 

200 

25 

Co  III 

1711.531 

1 

Co  III 

1707.748 

200 

22 

V  III 

1711.61 

100 

Cii  1 

1707.791 

5f 

Cr  III 

1711.63 

200 

34 

Pe  !l 

1707.799 

40 

84 

Pc  II 

1711.658 

1 

Ni  IS! 

1707  426 

200 

30 

Ni  III 

1711.779 

10 

16 

Mn  IV 

1707  428 

750 

Mn  II 

1711.83 

100 

V  HI 

1707  47 

150 

Zn  111 

1711  982 

1 

Cr  III 

1 707  47 

800 

71 

Mn  II! 

1712  134 

l 

Zn 

1707.449 

10 

Cr  til 

1712  24 

20 

Cn  III 

1  701  500 

3 

As  1 

1712.32 

10 

1'  I 

1707.57 

120 

Cr  111 

1712.52 

10 

Co  II 

1707.602 

80 

Mn  IV 

1712.776 

200 

Cr  III 

1707.78 

400 

Cr  III 

1712.85 

10 

Co  II 

1707  822 

50 

Ni  III 

1712.893 

5 

V  III 

1707.89 

150 

Pe  II 

1712.997 

400 

38 

Co  ill 

1707.951 

100 

22 

(Je  1 

1713  .0806  st 

10 

Mn  III 

1707.995 

2 

Pc  II 

1713.20 

1 

0  V 

1707.996 

400 

Ar  II 

1713.218 

200 

P  1 

1708.07 

3 

Zn  II 

1713.251 

50  A 

Sc  I? 

1708  04 

60 

Ni  II 

1713.285 

2 

Pe  II 

1708.250 

20 

84 

Cu  III 

1713  346 

3 

16 

Zn  III 

1708.259 

3 

Cu  1 

1713.364 

5  Or 

7 

Mn  II 

1708.267 

100 

V 

1713.40 

50 

Ni  11 

1708.386 

25 

Si  1 

1713.412 

8.  05 

P  1 

1708.45 

12 

Cr  III 

1713.43 

50 

Cr  III 

1708.51 

10 

Kr  II 

1713.509 

40 

Mn  II 

1708.55 

4 

101 

Cr  IV 

1713.69 

50 

Ni  III 

1708.552 

50 

25 

Si  1 

1713.85 

81.05 

Pc  II 

1708.621 

160 

38 

Ni  III 

1713  864 

10 

Mn  II 

1708.65 

6 

101 

Cr  III 

1714.01 

150 

Mn  HI 

1708.804 

0 

V  III 

1714.04 

50 

Zn  111 

1708.8% 

0 

As  '! 

1714.069 

0 

P  I 

1708.90 

3 

Cr  III 

1714.26 

10 

Cu  III 

1 708.958 

100 

2.1 

Zn  II 

1714.270 

0  A 

Cr  III 

1708  98 

60 

71 

Mn  II 

1714.38 

100 

102 

Cu  III 

1 709.036 

.350 

II 

Zn  II 

1714.457 

15b  -A 

Zn  II 

1 709.243 

0  A 

Zn  IV 

1714  457 

I5b 

Co  III 

1709.395 

1 

Cr  III 

1  >14.63 

40 

Cu  1 

1 709  3% 

2 

Cu  II 

1 71 4.66.3  3 

0 

Cie  III 

1 709  40 

5 

Ni  III 

1714.698 

100 

Zn  111 

1709  401 

4 

lie  I 

1714.7497  st 

j 

Pc  II 

1709  560 

10 

37 

Mg  HI 

1714.783 

!  2 

Ni  II 

1709  598 

200 

4 

Zn  III 

1714.800 

0 

Pc  II 

1709.670 

300 

84 

Pe  II 

1715.032 

10 

.34 

Cr  IV 

1 709.89 

50 

Cr  IV 

17  i  ’>.04 

30 

I'c  III 

1709  892 

250 

Co  1! 

1715,114 

0 

Ni  111 

1709.901 

800 

16 

Cr  III 

1715.17 

30 

944 


1715  24 

FINDING  LFST 

1722.42' 

Ktcmcn; 

Waveerj 

i  eternity 

Multiple!  ji  HleaKni 

Wavelength 

Intensity 

Mullipki 

Ti  III 

1715  24 

5 

Gc  I 

1718.6883  si 

10 

Mn  II 

1715.25 

1 

Mn  II 

1718.79 

15 

Ni  III 

1715  303 

650 

16 

Ni  III 

1718.873 

20 

30 

V  III 

1715  32 

15 

Co  III 

1718.887 

0 

Zn  II 

1715.388 

I  A 

Fe  11 

1718  986 

20 

Fe  II 

1715.503 

84 

P  I 

1719.00 

30 

V  II 

17)5  57 

20 

Ni  III 

1719  008 

20 

Cr  III 

1715  65 

Zn  II 

1719.136 

2  A 

Mn  II 

171 5  69 

10 

P  1 

1 719.31 

90 

Zn  II 

1715.763 

ti9  A 

Ar  II 

1719.346 

200 

Co  III 

1715.768 

0 

Co  III 

1719.383 

i 

V  III 

1715  79 

25 

A1  11 

1719.4400 

800 

6 

Gc  ( 

1715.8355  si 

15 

Ni  Hi 

1719.458 

500 

16 

Ni  III 

1715.931 

100 

15 

Na  HI 

1719.60 

10 

Mn  II 

1715.98 

12 

101 

Kr  II 

1719.638 

240 

Zn  III 

1716.090 

4 

V  III 

1719  77 

100 

Mn  11 

1716.14 

12 

101 

Cr  III 

1719  78 

5 

Cu  III? 

1716.189 

0 

As  II 

1719  802 

50 

Cr  III 

171621 

40 

71 

Ni  IF 

1719  892 

50 

15 

Co  III 

1716.251 

40 

22 

Ni  H 

1719.906 

5 

Cr  III 

1716.33 

40 

Kr  II 

1719  908 

120 

Cu  III 

1716  400 

5 

Cr  HI 

1720.00 

80 

34 

Zn  III 

1716.467 

1 

Fe  II 

1720.042 

200 

84 

V  III 

1716  47 

Co  111 

1720  068 

4 

Cr  III 

1716  50 

40 

Co  11 

1720.182 

0 

Mn  III 

i 71 6  569 

5 

Ki  II 

1720  208 

360 

Fe  II 

1716.577 

39 

Cr  III 

1720.25 

80 

Kr  II 

1716.582 

40 

Ca  III 

1720.334 

300 

Zn  III 

1716.589 

2 

Zn  III 

1720.339 

"> 

Kr  II 

1716  657 

C  11 

1720.456 

10 

14.02 

V  V 

1716.722 

Cr  III 

1720.51 

20h 

34 

Mn  H 

1716.78 

80 

Mn  IV 

1720.521 

750w 

Gc  I 

1716  7844  si 

Fe  II 

1720.616 

400 

38 

Ni  III 

1716.886 

75 

15 

Ni  ill 

1720.708 

20 

25 

Zn  11 

1716.935 

1  -A 

Mn  IV 

1 720.739 

750 

As  II 

1716.962 

1 

Ge  I 

1 '20.7464  st 

8 

F  III 

1716  990 

250 

C  II 

1721.012 

100 

14.02 

V  III 

1717.01 

150 

Ni  II 

1721.092 

15 

Mn  IV 

P17  043 

Co  III 

1  ■>21.15! 

2 

Mn  III 

1717.053 

3 

Zn  III 

! '71. 151 

2 

Cu  III? 

1717.134 

3 

C  ill 

1721.18 

150 

Zn  III 

1717.212 

1 

A!  II 

1721.2435 

500 

6 

Fe  HI 

17.7.414 

150 

Ni  III 

1721,256 

200 

30 

Cr  III 

1717  43 

Al  II 

1721.2714 

900 

6 

V  III 

1717.47 

100 

Mn  IV 

1721  406 

751. 

Cr  III 

1717.65 

40 

V  II 

1721 .422 

3 

Ni  II 

1717  700 

3 

Cr  HI 

272!  43 

10 

Cu  II 

1717.7214 

15 

110 

Mn  HI 

1721.61 

2 

Zn  III 

1717  880 

1 

Kr  II 

1721.632 

120 

Cr  III 

1717.92 

Kr  HI 

1721.64 

20 

Fe  II 

17i8  123 

38 

Cr  III 

1721.67 

200 

Cr  III 

1718  16 

40 

Co  III 

1721  678 

1 

Zn  11 

1718.182 

1  A 

C  II 

1721.682 

200 

14  l' 

Ni  Ill 

1718.184 

Ni  III 

1721.799 

0 

Mr.  IV? 

1718.29 

Cr  Ill 

1721.84 

lOh 

Ni  III 

1718,365 

15 

V  HI 

17?i  78 

400 

Kr  II 

1718.431 

Ni  III 

1722.038 

15 

Na  III 

1718.48 

Mg  III 

1722  0s  1 

1(H) 

Gc  I 

1718.4933  st 

6 

Ni  H 

1722.113 

1 

P  I 

1718.55 

60 

Cr  III 

1722.19 

70 

As  I 

1718.55 

1 

C  II 

1722.238 

10 

14.02 

N  IV 

1718.551 

1000 

7 

Ni  111 

1722.283 

400 

16 

Mn  II 

1718  56 

2 

Cu  III 

1722.379 

500 

11 

Mn  IV 

1718.669 

650 

Cr  III 

1722.38 

70 

Ar  II 

1718.680 

100 

Fe  II 

1722.425 

10 

945 


1722.46 


FINDING  LIST 


1730  92 


Ficmcnl 

Wavelength 

latently 

Mukipta 

V  III 

1722.46 

150 

Si  IV 

1722  534 

400 

10 

Si  1 

1722.562  st 

% 

81  04 

V  11 

1722.62 

200b 

129 

V  III 

1722  62 

200b 

Ni  II 

1722.646 

2 

As  11 

1722  680 

2 

he  i) 

1722.70 

1 

Kr  II 

1722.701 

20 

Ni  III 

1722.79*1 

20 

3'j 

he  III 

1722.837 

250 

Cc  IV 

1722.84 

100 

u 

Co  III 

1722  91' 

0 

Kr  II 

1722.936 

200 

Mn  IV 

1722  944 

650 

Co  II 

1723  048 

30 

Zn  III 

1723.111 

6 

Cr  III 

1723.16 

100 

Ne  II 

1723.389 

20 

Cr  III 

172.3.50 

100 

Co  III 

1723  536 

0 

Ni  III 

1723.793 

150 

Cr  111 

1723.83 

10 

"*i 

As  1! 

1723.852 

0 

Ni  II 

1723  859 

20 

Zn  II 

1723.901 

2  A 

Ni  II 

1723.957 

1 

Co  III 

1723.970 

100 

22 

Si  1 

1724.242  st 

6 

81.03 

Ni  III 

1724  291 

75 

28 

Cie  1 

1724.3082  si 

10 

Cr  III 

1724.32 

120 

Zn  II 

I7AJ  4  /  J 

i  I it.JlH 

2  -/* 

Ni  III 

1724  523 

50 

15 

Zn  III 

1724.5.58 

2 

le  11 

1724.572 

20 

V  Mi 

1724  63 

300 

As  I 

1724.77 

7 

Cu  III 

1724  810 

5 

Mn  IV 

1724  - ' 

750 

he  II 

17?-'  854 

160 

39 

Kr  II 

I7i4.t;4 

200 

Al  11 

1724  15 1  / 

500 

6 

he  II 

17I1.W 

160 

37 

Al  II 

1724.98<8 

•.'90 

6 

N  II 

Cr  III 

1725.07a  P 
1725.11 

100 

Ar  II 

1725.117 

100 

Zn  ill 

1725  230 

0 

Co  II 

1725.258 

20 

Cr  III 

1725.79 

150 

Mrs  II 

1725.29 

15 

101 

V  III 

1725.37 

200 

he  II 

1725  402 

•00 

346 

Mn  II 

1725.441 

20 

Ar  II 

1725.549 

50 

V  !’ 

J-7TC  <97 

3 

Cr  III 

25.60 

4) 

Mn  II 

1/25.61 

10 

lOi 

Cu  I 

1723.664 

50r 

9 

V  III 

1725.78 

15 

As  II 

1725.846 

1 

Kr  II 

1725.982 

120 

Cr  III 

1726.00 

20 

Kr  11 

1726.078 

280 

Clement  Wavelength  Intensity  Muhrplrt 


V  111 

1726.11 

10 

Co  Ill 

1726  134 

20 

35 

Cu  111 

1726.275 

3 

Mn  11 

1726.29 

10 

Ni  11 

1726  324 

4 

he  11 

1726  391 

240 

32 

i  Mn  11 

1726  47 

200 

14 

Cr  111 

1726.61 

20 

I  h  111 

1726  665 

200 

Co  111 

1726.726 

3 

Mn  11 

1726  81 

30 

Cr  IV 

1726.82 

30 

he  11 

1726.900 

1 

Cr  111 

1727.11 

70 

Si  IV 

1727.377 

300 

10 

As  I 

1727.38 

4 

j  Si  ! 

1727  444  st 

2 

n  * 

j  Cr  111 

1727.5! 

10 

Ni  III 

1727  640 

20 

Cr  111 

1727  78 

10 

Co  11 

1727.823 

20 

P  1 

1727  85 

15 

Kr  H 

1727.854 

20 

Cr  111 

1727.97 

10 

Ni  11 

1728  022 

1 

!  Co  in 

1728  091 

1 

1  Mr.  11 

1728.12 

1 

Cu  III 

1728.1 49 

100 

18 

Cr  111 

1728.24 

2.0 

he  11 

1728.275 

i 

Cr  111 

1728.34 

SO 

V  111 

r:.8  66 

1  s 

j|  Ni  III 

1728.738 

20 

he  11 

1728.845 

4 

1  V  111 

1728.87 

50 

I  Ar  II 

1729.075 

100 

!  Ni  III 

1729.219 

1 

1  Ar  11 

1729.259 

100 

!  Ni  III 

1729.384 

20 

j  Or  11 

'729.385 

2 

Mn  II 

1729.57 

5 

h  11 

1729.669 

1 

Co  III 

1729.724 

1 

V  II 

1729.74 

100b 

187 

V  111 

1729.74 

100b 

Zn  IV 

1729.760 

10 

Cr  III 

1729.79 

40 

As  1 

1729.80 

30 

Iz 

Zn  111 

1729.918 

3 

Ct  IV 

1729.93 

50 

N  111 

1730.04 

400  -A 

F  II 

1730.119 

10 

Ni  111 

1730  255 

10 

Cr  Ill 

1730.34 

10 

V  111 

1730  40 

100 

Ni  111 

1730.483 

75 

15 

Mn  IV 

1730.553 

600 

Cu  I 

1730.576 

10 

28 

Zn  11 

1730.619 

2  -A 

Nc  11 

1730.645 

80 

Co  111 

1730.669 

50 

57 

Mg  11? 

1730.733 

40 

Mg  111 

1730.778 

7 

Fe  11! 

1730.84? 

250 

Cr  111 

1730.92 

5 

>731  038 


FINDING  LIST 


1738  648 


Klcocnt 

Wavelength 

lntcn&ity 

j  jjjj 

hkmeni 

Wavelength 

ln;*nw»y 

Pc  II 

1731.038 

200 

110 

Mg  II 

1734.852?  P 

400 

F  II 

1731.047 

40 

P  11 

1734  88 

1 

Na  ill 

.'31  08 

10 

Ni  II 

1774.904 

8 

Fe  II 

1731.18 

1 

Mn  III 

1735.073 

30 

Cr  IV 

1731.22 

100 

.4 

As  II 

1735.081 

a 

Cu  1 

1731.32 

2b 

Ni  II 

1735.135 

5 

Mn  II 

1731.36 

40 

Cr  II : 

1735  20 

70 

Fe  11 

1731  373 

20 

Ar  II 

1735  378 

50 

Cr  III 

173C53 

20 

Co  111 

1735  400 

,0 

35 

V  III 

1731  54 

15 

I-  III 

1735  417 

As  II 

1731.671 

0 

Fe  II 

1735.50? 

>0 

Mn  IV 

1 731 .684 

200 

in  II 

1735.607 

ft)  -A 

Mn  II 

1731  71 

0 

Or  III 

1735  61 

1  J 

Ni  III 

173!  733 

2 

Ni  III 

1735.628 

2 

Cr  III 

1771  76 

90b 

As  i 

1735  70 

3 

Mg  III 

1731.78b 

20 

Ni  III 

1735.7(3 

5 

Al  III 

1731.836 

Cr  III 

1735.76 

i0 

Fc  II 

1731  89! 

10 

i?  II 

1735  847 

15  -A 

V  II 

1732.035 

3 

Ni  III 

1736.011 

50 

Cr  III  > 

1732.06 

200 

Ni  ill 

1736  051 

50 

As  11 

1732.236 

0 

Mg  IV 

1736  C98 

70 

Fe  II 

1732  253 

700 

420 

Zn  III 

1736.138 

0 

Co  III 

1732.358 

C 

Co  III 

1736.312 

50 

22 

N  II 

1732  428  P 

Cr  111 

1736  49 

30 

As  i 

1732.44 

30 

13 

V  11 

1736.498 

0 

Co  III 

1732  545 

40 

35 

Mn  IV 

1736  5i6 

300 

Cu  I 

1732.674 

20 

29 

Si  I 

1736.538  st 

3 

81 

Mn  II 

1732.702 

300 

13 

Cu  1! 

1736.5514 

10 

V  111 

1732.75 

150 

Fe  11 

1 736.60 

2 

Co  II 

1732.807 

0 

Cr  III 

1736.63 

200 

Cr  111 

1712.85 

50 

Zn  II 

1736.825 

Oh -A 

As  1 

1732.86 

30 

12 

Ar  II 

1736.834 

100 

P  III 

1732.945 

100 

Co  III 

1736.856 

1 

7. n  II 

1732.953 

25  A 

Zn  II 

1736.889 

60  -A 

Gc  I 

1732.9586  st 

2 

V  III 

1736.99 

40 

Cu  ill 

1732.998 

3 

V  II 

P37.0? 

5h 

Cr  III 

1733.00 

200 

Fe  II 

1731.192 

6 

37 

Ni  III 

1733.129 

250 

15 

Ne  II 

1737.341 

50 

Cr  III 

1733.13 

150 

Mn  II 

1737.43 

5 

F  III 

1 733.230 

6 

Ci  III 

1737.47 

30 

Si  I 

1733.346  st 

1 

81.01 

Zn  III 

1737.473 

10 

Ar  II 

1733.372 

100 

V  11 

1737.479 

10 

Fe  II 

1733.375 

4 

110 

Co  III 

1737.523 

1 

Mn  11 

1733.55 

500 

13 

V  II 

1737.577 

10 

Co  lil 

173.3.635 

2 

Mg  11 

1737  6283  P 

50C 

Kr  II 

1733.649 

20 

Fc  1 

1737.63 

a 

Kr  II 

1733.681 

20 

Cu  Ml 

1737.893 

15 

16 

Ni  III 

1733.762 

50 

Zn  II 

1737.895 

50  -A 

Mn  II 

1733.87 

30 

Mn  li 

(737  929 

300 

13 

Fe  II 

173.7,87 

4 

Fe  II 

1737.943 

10 

Cr  IV 

1733.93 

200 

14 

V  HI 

1738.00 

25 

Mi.  iV 

1774.041 

100 

F  II! 

1738.041 

200 

Cr  IV 

1  734.12  I1 

100 

Ni  II 

1738.055' 

3 

Co  II 

1734.156 

40 

Ge  I 

1738.1185  s< 

15 

Cu  li 

1734.2272 

.3 

Cu  III 

1738.145 

15 

a:  hi 

1734.243 

Cr  III 

i 738.23 

120 

Ai  ill 

1734.253 

Ni  III 

1738.252 

500 

15 

Mn  II 

1734  49 

400 

13 

Ni  II 

1738.311 

12 

F  II 

1774  494 

10 

V  III 

1738.33 

25 

Kr  II 

1734.507 

80 

Mn  M 

P38.347 

100 

13 

V  III 

1734.52 

5C 

Fe  III 

1738.468 

200 

Cr  IV 

1734.68 

60 

Ge  I 

1738.4791  si 

30 

Si  I 

1734.718  st 

8 

81 .0! 

Mn  II 

1738.51 

10 

Mn  1! 

1734.72 

30 

Ni  II 

1738.549 

1 

Cr  III 

1734.83 

70 

Cu  III 

1718.648 

5 

30 

947 


P 38  653 


FINDING  LIST 


1746  39 


Klcsnesl 

Wavelength 

lotcasrty 

Multi)  kt 

1 

Rlement 

Wavctcnish 

lntcxuity 

MuUipkt 

Co  III 

1738  633 

0 

1 

As  1 

1747.59 

10 

12 

Ne  II 

1738  736 

80 

Sc  Ill 

1742.69 

4h 

Ni  III 

1738  785 

300 

28 

1 

N  I 

1742.7189 

50 

9 

Ni  11 

1738.793 

4 

V 

1742.72 

150 

Kr  II 

'.738  804 

160 

N  I 

1742.7306 

350 

9 

Mg  III 

1738  835 

600 

Se  P 

1742.75 

80 

Cu  III 

1738.86! 

0 

Nc  II 

1742.869 

70 

Kr  II 

1738  861 

40 

Cr  III 

1742  96 

70 

Co  II 

1 738  870 

60 

Co  II 

1743.021 

0b 

Cr  II! 

1738  90 

10 

N  II 

1743.197  P 

200 

Zn  II 

1 ‘T38. 915 

1  A 

N  11 

1743.228  P 

V  III 

1738  93 

25 

Na  II 

174’  309 

15 

S  IV 

1739  07 

50 

Co  III 

1 74  j  .311 

6 

63 

Ge  I 

1739  1024  st 

25 

Mn  II 

1743  347 

100 

'3 

Fe  III 

1779.201 

20 

Co  II 

1743  439 

0 

Cr  IV 

1739.22 

250 

14 

Cr  lil 

1743.44 

100 

V  11 

1739.25 

1 50b 

128 

Cr  III 

1743.65 

30 

V  III 

1739  25 

150b 

Zn  IV 

1743.734 

15 

Mg  HI 

1779  475 

1 

Cr  III 

1743  87 

30 

As  I 

1739  49 

60 

12 

Si  1 

1743  8941  si 

20 

79 

Cu  ill 

r39.508 

150 

30 

Ni  III 

1743  903 

1 

15 

A1  Ii 

1739  7382 

50 

Mg  III 

1 743.W 

4 

Co  III 

1739.833 

6 

35 

Mn  HI 

1743.96 

3h 

Mn  IV 

1740.022 

250 

Ge  I 

1744  0537  st 

15 

V  II? 

1740.024 

!0h 

Cr  III 

1744.07 

20 

Cr  111 

1740. OF' 

10 

Fe  III 

1744.233 

200 

Mo  !I 

1740  156 

200 

13 

Ge  I 

1744  2546  si 

15 

V  1. 

1740  291 

3h 

Ne  11 

1744.277 

50 

Si  l 

1740.2988  st 

20 

80 

Mn  III 

1744  35 

2h 

V 

1740.30 

100 

Ne  I! 

1744  416 

80 

N  II 

174C.3I0  I> 

400 

Zn  IV 

1744.502 

12 

Cr  ill 

1740.3? 

20 

Cu  II 

1744.5158 

20 

Zn  II 

1740.536 

1  A 

Fe  II 

1744.52 

3 

Co  II 

1740.593 

0 

1  Cu  i; 

1744.5269 

20 

Ni  I! 

1740.619 

30 

1  Co  III 

1744.529 

0 

Ni  III 

1740.671 

15 

Mn  I-' 

1744  54 

2 

91 

Ni  III 

1740,"  18 

10 

Mn  ; 

1744.69 

20 

V  I! 

1740.741 

4 

Mg  iV 

1744  692 

60 

Cr  II! 

1740  78 

60 

I  II 

1744  745 

200 

Ni  III 

1 740  944 

30 

Cr  III 

1744.81 

30 

Co  III 

1741.057 

1 

35 

Mn  II 

1744.86 

10 

91 

Cr  IV 

1741.10  P 

75 

13 

Fe  II 

1744  99 

0 

Cu  III 

1741.135 

15 

Mg  11! 

1745.009 

2 

As  I 

1741.28 

10 

Cr  III 

1745.04 

40 

Nd  ill 

1  /'H..V1 

20 

N  11 

174 '.046  P 

Cu  III 

1741.378 

250 

17 

N  11 

1745.076  P 

Mn  II 

1741.50 

40 

r 

W  I 

1745  2482 

150 

9 

Ni  II 

'741.54? 

1000 

< 

VI  IT 

1745.256  P 

Cu  I 

1741.571 

50-- 

9 

n  i 

1745  2600 

50 

9 

Mn  II 

1741.65 

50 

13 

V  Ii 

1745.264 

Cr  IV 

1741  93 

30 

Se  I? 

1745.30 

60 

Zn  II 

1741.930 

18  -A 

Si  I 

1745.34*5  st 

25 

15 

Ni  ill 

1741  963 

21 

S  IV 

1745.42 

100 

Mn  11 

1742.00 

200 

13 

F  II 

1745.550 

300 

Kr  11 

1742.093 

240 

Cr  III 

1745.55 

80h 

Mn  IV 

1742.105 

K50v 

Mn  II! 

1745.625 

5 

V  III 

1742. 15 

25 

Fe  HI 

1745.638 

250 

Mn  III 

1742  15 

50w 

Si  I 

1745.647  st 

1 

77.03 

Cr  III 

1742.19 

150 

Co  III 

'745.674 

80 

57 

Gc  I 

1742  1951  st 

25 

Zn  IV 

1745.998 

25 

Z.n  11? 

1742.285 

20 

Ge  1 

1746  0651  st 

30 

V  11 

1742  134 

4h 

Co  11 

1746.215 

10 

V  III 

1742  35 

150 

V  111 

1746 .76 

25 

Co  HI 

i  742.372 

0 

Co  III 

1746.369 

4 

Cr  III 

1742.52 

20 

_ 

Na  III 

1746  39 

10 

1 

! 

i 

I 

948 


P46  48 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multiplet 

Element 

Cr  111 

1746.48 

Mn  11 

F  Ill 

1746  545 

i 

Ge  I 

Cr  III 

1748.77 

200 

V  III 

Fe  II 

N  Ill 

1746  818 

1746.82  P 

10! 

Mn  II 
Cr  III 

Co  111 

1746.853 

1 

V  III 

Cr  IV 

1746.94 

350 

13 

Cu  ill 

Ni  II 

1746.989 

1 

A1  I! 

Mn  11 

1746.99 

F  III 

Na  II 

1746  9% 

Mg  I! 

Ni  HI 

1747  011 

15 

Ar  II 

F  III 

1747.114 

■EM 

Zn  III 

Zn  II 

1747.118 

75 

Ge  II 

Cr  III 

1747.14 

Se  I? 

Fe  III 

1 ''47.260 

As  II 

Cr  III 

1747.30 

Cr  III 

V  III 

1747.31 

Co  in 

Mn  II' 

1747.38 

5 

Ne  II 

F  II 

1747.389 

N  II! 

Si  I 

1747.4141  st 

15 

Mo  III 

Mg  III 

1747.561 

F  III 

V  II 

1747.64G 

2 

Cr  III 

Ni  III 

1747  680 

Zn  IV 

Mg  I 

1747  795 

Mn  IV 

V 

1747.84 

400 

Mn  II 

N  III 

1747.86 

459 

19 

Ar  11 

Zn  III 

1747.872 

V  HI 

F  III 

1747.881 

!  Ne  II 

Co  II 

1747.897 

1  N  III 

Mn  II 

1747  92 

2h 

91 

C  I 

Mr,  II 

1747.995 

2b 

91 

Co  III 

F  III 

1748.023 

3 

Se  I? 

Mn  II 

1748.13 

91 

Ni  II 

Fe  III 

1748.177 

Na  III 

Ni  II 

1748  285 

s 

N  HI 

Co  I! 

1748.350 

10 

Na  II 

V  III 

1748.39 

V  III 

N  III 

1748.61 

3 

Zn  II 

Cr  III 

1748.74 

Mn  II 

Co  II 

1748.772 

0 

Ni  III 

F  III 

1748.806 

3 

Cr  III 

Ge  I 

1748.8572  st 

V  III 

Cr  III 

1748.87 

40 

Si  I 

Mn  If 

1748  888 

10 

Na  III 

Fe  II 

1748.910 

6 

F  III 

Mg  III 

1748  932 

Mn  II 

V  II 

1748  99 

50 

32 

Se  I 

Fe  III 

1749.052 

70 

Ni  III 

Fe  11 

1749.136 

Si  I 

Mn  III 

1749.17 

Ih 

Ni  III 

<.u  I 

1749.202 

2 

Cr  III 

Ni  III 

1749.203 

1 

Cu  II 

V  III 

1749  39 

5 

Ni  III 

Mg  IV 

1749.503 

Fe  III 

Fe  II 

1749.60 

2 

Mg  11 

Zn  III 

1749.629 

F  III 

Cr  III 

1749.67 

70 

C.  Ill 

N  III 

1749.674 

3 

V  II 

Kr  II 

1749.687 

40 

Zn  HI 

As  I 

1749.72 

1 

Mg  I 

Co  III 

1749.728 

5 

28 

V  II 

F  III 

1749.766 

35 

N  III 

Fe  I 

P49  77 

1 

V  III 

Si  l 

1749.8076  st 

3 

15 

Mn  II 

Cr  II! 

1749.88 

10 

Ca  III 

949 


521-206  O  -  71  -  61 


1754.153 


Wavelength 

Intensity 

Multipiet 

1749.93 

40 

1750.0432  st 

30 

1750.17 

50 

1750.18 

8h 

91 

1750.27 

20 

1750.34 

100 

1750.391 

250 

17 

1750.6124 

60 

1750.640 

10 

1750  6637  P 

400 

1750.694 

50 

1750.770 

10 

1750  85 

10 

1750.89 

»?'* 

1750.945 

1750.98 

1751  037 

1751.216 

1751.24 

0 

19 

1751.253 

0 

1751.276 

6 

1751.34 

100 

1751.463 

8 

1751.587 

856 

1751.60 

20b 

1751.679 

200 

1751.68 

500d 

1751.698 

80 

1751.75 

500 

19 

1751.8277  st 

800 

62 

1751.854 

40 

29 

1751.88 

60 

1751.911 

300 

4 

1752.06 

1752.16  P 

20 

1752.185 

12 

1752.19 

50 

1752.358 

3  A 

1752.40 

8 

1752.427 

300 

21 

1752.47 

80 

1752.62 

10 

1752.634  st 

3 

77.02 

1752.65 

60 

1752.694 

1 

1752.92 

C 

1752.94 

120 

1753  01! 

400 

1753 .101  st 

15 

77.02 

1753.150 

3 

175?  23 

30 

1753.2811 

15 

1753.377 

10 

29 

1753.455 

20 

1753.4744  P 

500 

1753.518 

60 

1753.60 

30 

1753.665 

8 

1753.824 

1753,84  P 

100 

1753.852 

8 

1753.986 

I 

1754  11 

‘0 

1754.12 

1 

1754.153 

100 

1754.21 


FINDING  LIST 


1762  243 


Element 

Wevdcng'b 

Intensity 

Multiple! 

As  I 

1754.21 

10 

Co  II 

1754.228 

20 

Mn  II 

1754.34 

5 

Cr  III 

1754.36 

20 

P  I 

1754  40 

9C 

Zn  III 

1754  498 

0 

Cr  IV 

175  .51  P 

250 

13 

Mn  II 

175  .65 

0 

Cr  III 

175a  .76 

300 

Co  III 

1754.761 

0 

Zn  III 

1754.777 

0 

Mi  II 

1754.808 

50 

4 

Mn  II 

1754  81 

8 

Kr  II 

1754.821 

20 

Cr  III 

1754.94 

20 

Na  III 

1754.97 

10 

Cu  III 

1755.012 

10 

Mn  II 

1755.04 

0 

Cr  III 

1755.24 

150 

V 

1755  30 

100 

Li  II 

1755.331 

100 

Cr  III 

1755.46 

200 

Cr  IV 

1755  65 

100 

13 

Ni  III 

1755.757 

1 

Zr 

1755.761 

10 

Cr  III 

1755.78 

100 

Ar  II 

1755.819 

100 

Zn  II 

1755.84? 

10  -A 

P  I 

1755.86 

9 

Co  III 

1755.979 

100 

21 

V  III 

1756.02 

25 

Ni  III 

1756.151 

1 

Cr  III 

1756.29 

30 

Mn  II 

1756  30 

10 

As  I 

1756.51 

2 

V 

1756.57 

10 

Cr  III 

1756.58 

10 

P  i 

1756  65 

9 

Zn  II 

1756.665 

2  -A 

Mn  II 

1756  80 

1 

Ni  III 

1756.801 

7 

Na  II 

1756.817 

10 

P  III 

1756.82 

10 

Ni  II 

1756  829 

2 

Ne  II 

1756.835 

80 

Co  III 

1756.851 

6 

Cr  III 

1756.97 

10 

Ni  III 

1757.034 

25 

Mg  III 

1757.176 

4 

Si  I 

1757.2827  s! 

3 

77.0! 

Kr  TI 

1757.384 

40 

Mn  L 

1757  14 

2 

Cr  I’ll 

1757.45 

10 

p  i 

1757.47 

60 

As  * 

1757.47 

4 

Co  III 

1757.53! 

.3 

P  III 

1757.68 

100 

V  III 

1757.73 

500 

Co  (I 

1757.770 

0 

Mg  III 

1757.888 

20 

P  I 

1757.95 

60 

Cr  III 

1757.95 

10 

Kr  II 

1738.077 

120 

Me  II 

1758.105 

70 

Cr  III 

1758  20 

50 

J| _ Element 

Wavelength 

Intensity 

Multiple* 

!  Kr  11 

1758.265 

80 

~  ===== 

1  Ge  I 

1758.2792  st 

40 

Co  III 

1758.454 

0 

i  n;  hi 

1758.468 

1G 

Cr  IV 

1758.47 

100 

13 

V  lit 

1758  50 

1  J 

Ne  II 

1758  555 

80 

Ne  I! 

1758.590 

20 

As  I 

1758.60 

100 

3 

Co  It 

1758.648 

20 

F  III 

1758.956 

150 

V  III 

1758.96 

50 

1 

Co  III 

1759  144 

Cr  II! 

1759.19 

30 

Se  I? 

1759  24 

160 

Gc  I 

1759.2712  st 

15 

Cr  III 

1759.3, 

20 

V  III 

1759  46 

IOC 

Cr  II! 

1 759.50 

50 

1 

Cu  11 

175-9.5045 

Na  II 

1759.572 

30 

]  Si  I 

1759.5831  st 

1C 

77 

F  III 

1759.792 

3 

Mn  IV 

1759.815 

750 

PI 

1759  91 

30 

V  III 

1760  07 

000 

A1  II 

P60.1044 

350 

5 

O  III 

1760.12 

700 

Zn  III 

1760.192 

2 

Ni  III 

1760.260 

20 

Cr  III 

1760.31 

10 

I  e  II 

1760.350 

Id 

Co  III 

1760.354 

1000 

2) 

C  II 

1760.3954  ST 

450 

10 

P  I 

1769.40 

45 

V  III 

1760.41 

10 

Ft  II 

1760.415 

400 

100 

O  II! 

1760  42 

500 

C  II 

1760.473.5  ST 

100 

10 

Ni  III 

1760.560 

150 

21 

Cu  III 

1760.586 

5 

Mn  II 

1760  678 

100 

r’  II 

1760.8191  ST 

300 

10 

Mn  II 

1760  % 

5 

V  III 

1761.04 

50 

N?  Ill 

1761.05 

20 

Fe  I 

1761.08 

0 

Cu  in 

1761.155 

10 

16 

Co  Hi 

1761.367 

2 

69 

Ft  II 

1761.379 

500 

101 

Cr  III 

1761.38 

40h 

F  III 

1761  444 

6 

V  11! 

1761.63 

50 

P  I 

1761.67 

30 

Co  11 

1761.67 

0 

Cr  111 

1761.73 

20 

Mg  III 

1761.74 

V  III 

1761  84 

50 

A!  11 

1761  975! 

300 

5 

Na  lil 

1762.13 

10 

Zn  11? 

1762  151 

20 

Mn  IV 

1762.168 

700 

Zn  11 

1762.191 

10  -A 

Zn  11? 

1762.223 

10 

Zn  11? 

1762  243 

10 

>50 


t 


1762  259 


FINDING  LIST 


1769  4609 


Element 

Wavelength 

Isteuity 

Multiple! 

Elc  recat 

Wavelength 

to^ntsty 

Multiple! 

Ca  in 

1762.259 

500 

v  ni 

1765.92 

15 

V  III 

1762.27 

75 

Cr  in 

1765.93 

10 

Ni  III 

1762.394 

20 

Si  I 

1765  9452  st 

8 

76 

Zn  II 

1762  395 

25  -A 

Si  I 

1766  0627  st 

100 

» i\ 

Cr  III 

1762.52 

30b 

Ge  I 

1766.0648  st 

25 

Cu  III 

1762.557 

15 

N  U 

1766.079  P 

100 

Cr  IV 

1762.61  P 

250 

13 

Cr  IU 

1766  08 

10 

Kr  II 

P62.6S6 

120 

v  ni 

1706.16 

50 

Mn  II 

P62.75 

10 

Cu  III 

1766.219 

I 

V  III 

1762.78 

10 

Mn  IV 

1766.273 

850 

Cr  III 

1762.81 

450 

O  III 

1766.34 

400 

Al  I 

1762.892 

100  -A 

Mn  IV 

1766.344 

4CG 

Mn  IV 

1762.942 

750 

S:  I 

1766.3541  st 

50 

14 

1  V  III 

1762.99 

25 

A!  I 

1766.381 

200  -A 

Zr.  Ill 

1763.032 

6 

Ge  I 

1766.4330  st 

30 

Ni  II 

r&3.oy 

1 

Mn  It 

1766.50 

50 

Cr  III 

1763.13 

70 

Cr  III 

1766.58 

60 

V  II 

1763.20 

5 

Cr  III 

1766.92 

300 

I  F  III 

1763.206 

150 

V  II 

1767.02 

5 

0  III 

1763  22 

•’00 

Co  III 

1767.084 

6 

21 

I  Na  II 

1763.325 

7 

Mn  IV 

1767  087 

750 

5  Co  III 

1763.465 

20 

Cr  III 

1767.18 

10 

Co  III 

1763.533 

3 

53 

Na  III 

1767.21 

10 

V  III 

1763.59 

10d 

C!  II 

1767  24 

100 

Ni  III 

1763  607 

20 

Co  III 

1767.308 

10 

N  II 

1763.629  F 

100 

Si  I 

1767.54 

76 

Si  1 

1763  6607  si 

80 

14 

Mn  II 

1767.67 

60 

Ar  II 

1763.669 

50 

Zn  III 

1767.684 

90 

Cc  II 

I 761  673 

20 

Cl  VI 

1767. 7 

Ne  II 

1763.727 

20 

Fe  11 

1767  71 

1 

Cr  III 

1763.77 

150 

Al  II 

1767.7308 

400 

5 

Mg  III 

1763.805 

30 

O  III 

1767.78 

1000 

Na  III 

1763.84 

60 

Ne  II 

1767.900 

10 

Na  II 

1763.841 

30 

Ni  III 

1767.938 

500 

14 

A1  II 

1763.8692 

500 

5 

As  I 

1767.97 

6 

;  C  I 

1763.909 

120 

61.06 

Co  III 

1768  003 

Ih 

Cu  III 

1763  935 

0 

F  III 

1768.038 

200 

Mn  II 

P63.94 

15 

Ar  11 

1768.043 

100 

t  A1  II 

1763.9521 

700 

5 

Ne  II 

1768.085 

10 

Fe  II 

1764.117 

20 

V  III 

1768  09 

100 

1  Cr  III 

1764.16 

10 

V  11 

1768.175 

2 

Ge  I 

1764  1852  si 

30 

Co  III 

1768.238 

40 

V  III 

1764  23 

250 

O  III 

1768.24 

909 

Co  II 

1764.289 

0 

Cr  III 

1768.32 

40 

0  III 

1764.48 

700 

V  II 

1768.334 

3 

Cu  I 

1764  540 

iOf 

P  I 

1768.45 

60 

Ni  III 

1764.688 

800 

14 

Co  III 

1768  47' 

20 

Mn  III 

1764  841 

■t 

Cr  III 

1768.50 

40 

i  V  II 

1764.916 

4 

Md  I! 

1 768. 596 

80 

Ns  II 

1765  015 

30 

Na  II 

1768.603 

7 

i  si  i 

1765.0296  st 

90 

14 

v  ni 

1768.66 

5 

!  Cr  III 

1765  06 

120 

Cr  III 

1768.78 

50 

i  n  ii 

1765  140  P 

50 

Cu  III 

1768.869 

190 

16 

Ni  III 

1765  229 

i 

P  I 

1768.94 

45 

V  III 

1765  28 

15 

As  I 

1768.97 

5 

Ge  I 

1765.2843  st 

30 

As  II 

1768.985 

225 

Fe  II 

1765.325 

10 

Cr  in 

1769.03 

100 

C  I 

1765  366 

50 

61  05 

Mn  ii 

1 769  it3 

8 

1  Co  III 

1765  4' 4 

0 

V 

1769.13 

15 

Mn  II 

1765.502 

100 

Al  I 

1 769.133 

200  -A 

Cr  III 

1765.53 

10 

Cr  III 

1769  17 

3C\< 

:  Si  I 

1765.6215  st 

50 

76 

V  III 

1769.22 

10 

A I  I 

1765.632 

200  -A 

O  Ill 

1769.32 

400 

!  At  II 

1765.8150 

300 

5 

Ge  II 

1769.377 

5 

Ne  II 

1765  898 

70 

Si  I 

1769  4609  st 

2 

75.01 

H  He  Li  3e 

B  C  N  0  F  Ne 

Na  Mg  A!  Si 

V  S  C!  Ai  Y 

Ca  Sc  Ti  V  Cr 

Mn  Fe  Co  Ni  Cu 

Zn  Ga  Ge 

As  Se  Br  Kr 

[ 

051 

i  769.49*' 


FINDING  LIST 


Element 


Wavelength 


Cl  III 
F  * II 
Kr  !I 

V  III 
Ni  III 

Ft  II 
Si  I 
Nt  II 
Co  III 

V  III 

F  Hi 
Cr  III 
Ni  III 
Ga  II 
Fe  III 

Cr  II! 
Mr.  II 
Co  III 
Fc  III 
Si  I 

Ar  II 
Cr  III 
F  HI 

V  II 
Si  I 

Cr  III 
F  ill 
Mn  IV 
Co  II! 

V  III 

Ni  III 
G  III 
III 
Ar  II 
As  I 


i  769  495 
1769  529 
1769.546 
1769.60 
i  /o9.643 

1769.667 
1769  7859  st 
1769.940 
1769.957 
1770.06 

1770.092 
1770.10 
1770.155 
1770.2 
I  no.  247 

1770.55 
1770.444 
1770.500 
1770.554 
1770.6295  st 

1770.658 

1770.66 
1770.668 
1  770.698 
1770.9225  st 

1770.96 

1770.965 

1771.244 

1771.259 

1771.55 

1771.492 

1771.67 
1 771.67 
1771.829 
1771.84 


intensity 


2 

6 

20 

25 

1000 

20 

70 

2 

100 

25 


14 

100 

75 

21 


’.772.925 

1772.982 

1772.99 

1773.00 

1773.00 

1773  042 
1773  065 
177J.098 
1773.17 
1773.215 


300 

350 

50 

500 

10 

10 

300 

70 

2 

100 


400 

30 

1 

500 

20C 

20 

10 

2 

400 

125 

100 

20 

700 

3 

300 

30h 

10 

45C 

20 

75 


14 


14 


Ca  III 
Cr  III 
F  III 

V  ill 
F  15? 

Mn  IV 
Co  III 
Cu  III 
Cr  III 
Mn  II 

Ni  III 
O  ill 
Ni  11 
Mg  HI 

V  II 

V  III 
Zn  II 
Si  1 
F  III 

Ge  I 


1773.241 

400 

1773  32 

20h 

1773.363 

600 

1773.43 

300 

1773.496 

35 

1773.509 

750 

1773.568 

1000 

1773.697 

0 

1773.70 

10 

1773.70 

2 

1773.783 

40 

1773.85 

500 

1773.949 

25 

1773.959 

2 

P73.985 

2 

’774.02 

10 

1774.040 

1774.08 

75  -A 

1774.104 

150 

1774.1755  st 

40 

00  14 

900 

50 

200 

2 


v  I!  1774  209  th 

Mn  II  1774.21  SO 

V  HI  1774.25  25 

Go  HI  1774  418  100 

Cr  III  1774  51  20 


Co  HI 

1771.834 

40 

Ni  11 

1771.865 

4 

Fe  II 

1771.93 

0 

Fe  III 

1771.975 

150 

Zn 

1771.987 

10 

Cl  VI 

1772.0 

Mn  II 

1772.00 

2 

Ci  II 

1 777.01 

300 

Mn  IV 

1772.112 

650 

Ni  It 

1772.197 

I 

Si  I 

P 72.2254  st 

12 

Co  HI 

1772.233 

60 

P  II 

1.772.30 

30 

0  III 

1772.3! 

400 

’  III 

1772.31 

200 

Mn  II 

1772.35 

30 

Co  II! 

I772.43S 

40 

Mn  II 

1772.45 

5 

Cr  HI 

1772.46 

40 

Cu  III 

1772.478 

I 

Fe  II 

1772.509 

300 

As  1 

1772.54 

8 

Co  III 

1772.549 

10 

Cr  III 

1772.60 

50 

V  III 

1772.63 

100 

Se  i 

1772.64 

100 

Co  HI 

1772.67! 

20 

N  II 

1772.735  P 

Mn  III 

1772.824 

5 

Zn  IV 

1772.843 

1 

Co  Hi 

1774.577 

2 

Ni  III 

1774  640 

10 

Gc  II 

1774.703 

10 

Mn  II 

1774.75 

15 

Cu  ! 

1774.820 

200r 

Cr  III 

1774.89 

10 

P  I 

1774.99 

750 

Zn  II 

1775.024 

3 

Cr  III 

1775.06 

30 

F  III 

1775.079 

60 

Mn  II 

3775.21 

..fra 

Fe  III 

1775.267 

70 

Na  III 

1775.32 

10 

Mn  II 

1775.52 

0 

Fe  HI 

1775.590 

20 

Mn  II 

1775  69 

6 

V  Hi 

1775.7? 

75 

Ni  III 

1775.750 

15C 

Co  II 

1775.878 

0 

Cr  IV 

1775.90 

70 

Mg  HI 

I775.942 

4 

Fe  III 

1775.983 

400 

Mn  II 

1776.06 

20 

Ni  III 

1776.068 

400 

Be  II 

1776.100 

500 

V  II 

1776.104 

3 

Cu  II! 

1776.136 

10 

Al  II 

1776.27 

0 

Be  II 

1776.307 

iOOO 

V  11 

1776.48 

0 

1776  48 


Multiple! 


73 


21 


27 


3 


73.01 


73 


1 


3 


3 


952 


1776  571 


FINDING  LIST 


1784  889 


Element 

Wavelength 

Intensity 

Muliiplel 

Element 

Wavelength 

Intensity 

Multiple1. 

Na  ll 

1  776.571 

90 

Fe  II 

1781.336 

4 

Mr  IV 

1776.593 

(>00 

Cr  III 

1781.45 

20 

Co  III 

1  776.630 

0 

As  I 

1781.48 

50 

9 

Ft  11 

1776.661 

20 

99 

Fe  II 

1781. 529 

20 

Ar  11 

1776.672 

100 

V  III 

1781.61 

200 

N:  IP 

1776.802 

30 

Fe  il 

1781  702 

•o 

67 

Si  I 

1776.8241  st 

150 

13 

Cr  III 

1781.73 

;o 

Mn  IV 

1777.023 

300 

Mn  II 

1781  82 

1 

Co  III 

1777.145 

200 

43 

Kr  II 

1781.888 

200 

V  III 

1777.18 

50 

Mn  II 

1781.93 

1 

N'  II! 

1777.227 

10 

V  III 

1782.04 

5 

Mn  II 

1777.23 

0 

Cr  III 

1782.07 

100 

(>  III 

1777.27 

40 

Mn  IV 

1782.212 

75C 

i  ,:i 

1777.358 

60 

S  I 

1782.2626 

50 

'3 

Zn  III 

1777.404 

40b 

V  II 

1782.454 

3 

Zn  IV 

1 777  404 

40b 

Kr  !'• 

1782.594 

80 

Ft  II 

1 777  45 

0 

Ar  II 

1782  59fc 

103 

Cr  III 

1777.49 

10 

Mn  II 

1782.626 

8 

Fe  III 

1777.737 

70 

Mi  III 

1782.747 

60 

14 

F  III 

1777  846 

35 

P  1 

1782.87 

600 

i 

Fc  II 

1777.900 

4 

Na  Ill 

1782.92 

240 

Zn  III 

1777.911 

3 

Co  III 

1782.966 

6C3 

21 

Mn  II 

1778.01 

10 

!  Cr  111 

1782  ‘39 

250 

V  III 

1778  02 

400 

!  Na  II 

1783  043 

60 

Mn  II 

1 778  09 

6 

Mn  ii 

1783.06 

I 

Co  III 

1778.091 

20 

21 

;j  si  in 

1783  079  P 

Na  11 

1778.243 

40 

Si  III 

1783.146  P 

35 

Nf  II 

1778.282 

30 

V  ill 

1783.16 

20 

Co  II 

1778.321 

10 

Mn  1! 

1783.18 

0 

Ni  III 

1778  583 

10 

Si  I 

’783.2315  si 

25 

73 

Mn  II 

1778  59 

20 

100 

Mg  Ill 

1783  253 

550 

Mn  II 

177S.692 

100 

C!  VI 

1783.3 

Si  III 

1778.715  P 

35 

:-i  ii 

1783  3P 

I 

Ni  III 

1778.730 

30 

Mn  II 

1783.38 

2 

N'e  II 

1778.747 

30 

V  II! 

1  783  4 1 

200 

Na  It 

1778.905 

0 

N„  ii 

1785.475 

15 

Cr  III 

1778.93 

200 

Mn  Ii 

1783.51 

15 

C  III 

1779.09 

10 

16 

Ti  III 

1785.58 

20 

Ni  III 

1779.127 

20 

Mn  II 

1783  63 

10 

Ge  I 

1779  15 

15 

Mn  II 

1783.72 

20 

100 

0  II! 

1779.16 

700 

V  II 

1783.744 

10 

Mn  11 

1779,30* 

20 

V  III 

1783.77 

50 

Ni  III 

1779.442 

30 

21 

Ne  II 

1783.783 

30 

Co  III 

1779.536 

4 

28 

Cl!  Ill 

1783.799 

10 

Mn  II 

1779.59 

i 

Ca  III 

1783.929 

500 

V  III 

17-79  72 

500 

Cu  III 

1783.935 

3 

F  III 

1779.778 

6 

Mn  II 

1783.94 

in 

Co  III 

1779.896 

1 

i  Cr  III 

1783.95 

200 

Na 

1779.906 

0 

Kr  II 

1783  997 

80 

Cr  Hi 

’779  91 

40 

Co  II* 

1784.055 

100 

43 

Mn  IV 

1779.976 

450 

Si  I 

1784.0884  st 

8 

73 

Cr  III 

1779.99 

40 

V  Ii 

1784.128 

8 

Co  III 

1780.045 

400 

21 

Cr  IV 

1784.18  I’ 

150 

Cu  III 

1780.062 

3 

’■in  II 

1784.24 

15 

100 

Cr  III 

1780  14 

50 

Ti  III 

1784.36 

20 

Mn  II 

1760.25 

8 

Mn  III 

1784.394 

20 

V  HI 

1  780.48 

1001) 

Cr  III 

1784.43 

150 

V  II 

1780.52 

100b 

V  III 

1784.44 

400 

As,  I 

1780.52 

50 

26 

Mn  II 

1784  46 

10 

N  II 

1780.551  P 

Mn  IV 

1784.636 

600 

v  n 

1 780  829 

7 

Cr  III 

1784.72 

50 

Fe  11 

1780.99 

2 

Co  III 

1784.790 

6 

O  III 

1781.03 

600 

O  III 

1784.85 

600 

Ni  III 

1781.088 

1.5 

Ni  III 

1784  882 

75 

Ni  III 

1781.279 

50 

21 

Mn  IV 

1784.889 

200 

1785  052 


FINDING  LIST 


179'  648 


Elected 

Wavelength 

latently 

Multiple! 

lnteaut/ 

Muhipkt 

Me  11 

1785.032 

20 

Ni  III 

1783  30! 

200 

27 

Oc  1 

1785.0460  s'. 

50 

Ma  II 

1788.43 

40h 

a  ii 

1785  06 

100 

Ni  11 

1788  AVj 

100 

5 

V  II 

1785  07 

50 

175 

Ni  III 

1788.502 

150b 

Co  III 

1785  116 

4 

i 

Mn  IV 

1788  641 

750 

he  II 

1785  262 

800 

191 

Mn  ?! 

1788.786 

40b 

Mn  II 

1785.31 

ih 

Ca  III 

1788.827 

200 

V  III 

1785.33 

50 

Na  II 

1788.846 

45 

Ma  I 

1785  355 

7h 

Ti  III 

1788.86 

20 

Kr  I! 

1785  419 

40 

Co  ill 

1789  070 

200 

21 

Mn  I 

1785.465 

5 

As  I 

1789. K 

15 

Cr  Hi 

1785  53 

10 

Mn  IV 

1789  226 

300 

Mn  11 

1785  618 

20 

Cr  III 

1789.24 

30 

Ar  11 

1785  672 

100 

Co  III 

1789.373 

20 

43 

Co  III 

1785.705 

1 

69 

V  III 

1789.47 

200 

Mn  II 

1785.73 

l 

Zn  11 

1789.509 

8  -A 

Mn  I 

1785.829 

6h 

Co  Ill 

1789  549 

20 

As  I 

1785.84 

3 

Ne  II 

1789.613 

20 

Co  III 

1785.965 

10 

21 

Mn  IV 

1789.619 

10 

V  III 

1785  97 

150 

V  II 

1789.62 

75b 

Na  II 

1785  989 

12 

V  111 

1789.62 

100b 

Mn  IV 

1786.025 

750 

Mn  I! 

1789  63 

8 

Ge  I 

1786.0686  si 

40 

Ni  II 

1789  640 

! 

Cr  II 

1786/7 

40 

224 

As  11 

1789.643 

5 

Mn  II 

1786  31 

20 

O  111 

1789.66 

700 

Co  III 

1786.342 

40 

43 

Cr  III 

1789.77 

40 

Si  ill 

1786  371  P 

35 

Fe  II 

1789  83 

2 

F  III 

1786.436 

1 

As  I 

1789.85 

50 

10 

Si  III 

1786  438  P 

35 

Ni  III 

1789  888 

3 

Ft  II 

1186  448 

20 

Ni  III 

1789.983 

5 

Si  III 

1786.515  P 

35 

Si  I 

1790  2548  si 

25 

72 

Co  III 

1786.679 

10 

Co  III 

-  790.258 

100 

49 

Fe  II 

1786.738 

800 

191 

Co  111 

. '«!  389 

10 

Si  II 

1786  817 

4  -A 

18  05 

Ni  III 

1790  .',02 

250 

27 

Mn  II 

1786.86 

10 

Mr.  IV 

1790  142 

750 

V  II 

1786  91 

5 

Cr  III 

1790.48 

40 

Ni  III 

1786  927 

60 

i4 

Se  I? 

1790.48 

60 

Mn  II 

1786  97 

3 

Na  II 

1790.562 

2 

Mn  IV 

1787.040 

750 

Mn  II 

1790.60 

80 

As  I 

1787.07 

6 

C’u  II 

1790.6603 

5 

Co  II! 

P87  082 

200 

21 

Cr  IH 

1.790.7! 

10 

V  III 

1787  15 

15 

Zn  II 

1790.759 

80  A 

Cr  III 

1787.18 

120b 

Mn  II 

1790.79 

20 

100 

Na  II 

1787  189 

80 

Co  HI 

1790.392 

5 

Cl  II 

1787.20 

306 

Ni  III 

1790.934 

200 

Mn  II 

1787.23 

" 1 

L 

Cr  iv 

1791.04 

200 

Ti  III 

1787.32 

40 

Mn  IV 

1791.096 

10 

Mu  II 

1781.36 

3 

Co  III 

1791.153 

60 

72 

Mn  IV 

1787  375 

750 

Zn  III 

1791.180 

1 

Zn  II 

1787.384 

0  -A 

Ni  11 

1791.219 

1 

Ni  III 

1787.456 

2 

Na  II 

1791.224 

35 

Mn  II 

1787.48 

2 

Na  III 

1791.23 

200 

Co  III 

1787  502 

10 

V  III 

1791.23 

50 

Si  II 

1787.538 

S  -A 

18  05 

Co  Ill 

1791.277 

100 

2! 

Co  III 

1787.575 

6 

Fe  III 

1791.345 

20 

P  I 

1787.68 

540 

i 

1 

Mg  HI 

1791.475 

20 

A<  II 

1787.885 

0 

Mg  III 

1791.40 

Ci.  Ill 

1787.902 

0 

F  III 

1791.445 

3 

Mg  III 

1787.927 

12 

Cu  IV 

1791  457 

10 

Zn  IV 

1788.015 

0 

Cr  !1 

1791.51 

40 

224 

Fe  II 

17S8.Q72 

.00 

191 

Mn  II 

1791.54 

1 

Ar  11 

1788  104 

300 

Ar  II 

1791.561 

100 

F  III 

1788  110 

i 

Mn  IV 

1791.584 

350 

Mn  I 

1788.152 

2h 

i 

Ni  III 

1791.644 

200 

14 

V  III 

1788.26 

1000 

F  III 

1791.648 

800 

954 


1791  67 


FINDING  LIST 


1800  -3*9 


FlcCiCO! 

Wavelength 

Intensity 

Muluptel 

...  

Elemcct 

Wavelength 

lotcatity 

Multipfet 

Mn  i! 

mi 

*. 

Zn  II? 

1 7%. 701 

15 

As  I 

1791  77 

40 

|  V  HI 

17%. 77 

300 

Na  III 

1 791  80 

,60 

Mn  HI 

|7%  864 

100 

Na  li 

1791.867 

>0 

Cr  III 

17%  89 

k 

Mn  I! 

1791  88 

25 

100 

Fe  U 

1796  931 

♦0 

Cl  II 

1792.10 

400 

Kr  11 

1797.020 

40 

Co  III 

|7**2  144 

34 

Co  111 

1797  095 

2 

Mr.  ill 

1792.38 

5 

Ti  111 

1797  10 

10 

Cc  III 

1792.410 

60 

21 

Ne  II 

1797.198 

30 

V  II 

1792.49 

50 

176 

V  III 

1797.28 

100 

Ni  III 

1792.513 

25 

Mg  IV 

1797.2% 

30 

Mb  II 

1792.52 

Mn  II 

1797.35 

2 

Zn  III 

1792.523 

1 

S.  i 

1797.3560  si 

6 

70 

Ti  Hi 

1792.56 

V  III 

1797.44 

Cr  III 

1792.73 

Si  IV 

1797.4%  P 

23 

Ni  III 

1792.994 

Kr  II 

1797.515 

40 

Gc  I 

1793  07 i 1  si 

40 

P  11 

1797.54 

10 

V  II 

1793.13 

175 

V  III 

1797.63 

10C 

Mg  III 

1793  207 

4 

Zn  II 

1797.643 

100  A 

Mn  III 

1793.242 

10 

Ti  III 

1797.69 

20 

Sc  I 

1793  29 

I 

16 

Mn  II 

1797  76 

20 

Fc  il 

1793  367 

99 

1  Fe  ill 

1797,769 

20 

Ar  11 

1793.435 

59 

1 

Cl  II 

1797  91 

10 

Mn  IV 

1793  537 

80w 

Mn  111 

1797  919 

25 

Mn  III 

1793  560 

1  Cr  IV 

1797.92 

20 

Cr  III 

1793.60 

Cl  III 

'797.98 

200 

7 

Cr  III 

1793.75 

B7T 

Co  HI 

1798.064 

100 

28 

Mn  II 

1793.753 

1  Mn  II! 

1798  130 

80 

Fc  III 

1793.785 

70 

V  III 

1798.15 

500 

V  II! 

1793.82 

Fc  II 

1798  156 

200 

142 

Mn  II 

1793.89 

1 

Ca  III 

1798  246 

4*0 

Co  III 

1793.924 

28 

Nc  11 

1798.281 

80 

Cr  Hi 

1793.95 

j  Cr  III 

1798  33 

50 

V  III 

1794.00 

Km 

1  Ni  HI 

17%  366 

.0 

Mn  III 

I7“4  09 

5 

!  P  II 

1798.37 

5 

Ca  III 

1794.22: 

|  Na  11 

1798.410 

SO 

Kr  II 

1794.421 

40 

Mn  III 

1 798.545 

1 

Cr  III 

1794.47 

As  I 

1798.61 

9 

Se  I 

1794.55 

16 

Cu  III 

1798  761 

3 

As  II 

1794  567 

Cc  u: 

1798.876 

1 

Mg  III 

1794.582 

C.  Ill 

1798  97 

20 

V  III 

1 79-1  60 

Cu  III 

1799.000 

0 

Fe  II 

1794.77 

i 

Ni  III 

1799  023 

5 

Co  III 

!  794.804 

72 

P  II 

1799.10 

50 

Ni  III 

1794.904 

200 

14 

Si  I 

1799.1193  st 

30 

71 

Ar  II 

1795.10 

30 

Mn  III 

1799.346 

7 

Fe  II 

1795.11 

2 

Cr  III 

1799.40 

10 

NI  III 

1795.192 

20 

Ga  11 

1799.42 

250 

4 

Sc  I 

1795.28 

16 

V  II 

1799.47 

98 

V  II 

179V38 

5 

175 

As  I 

1799.51 

2 

Co  III 

1795.426 

0 

Mn  III 

1799.56 

2 

Cr  III 

P95  58 

.30 

Mn  II 

1799.81 

Mn  IV 

1795.650 

P  II 

1799.91 

20 

Na  II 

1795.772 

1 

V  II 

1799.97 

Mn  IV 

1795  786 

800 

Ni  III 

20 

Se  I? 

1796,04 

120 

Na  I! 

1800.048 

25 

Cr  IV 

I /96.09 

50 

V  III 

1800.07 

Si  IV 

1796.162  P 

23 

Zn  III 

1800  147 

15b 

Si  IV 

17%, 166  P 

23 

Zn  IV 

1800.147 

15b 

Co  II! 

1796  200 

2 

72 

Mg  IV 

1800.180 

200 

V  II 

17%. 26 

5 

96 

Ca  III 

1800.208 

600 

Cr  III 

1796.37 

P  II 

1800.27 

Ne  II 

17%, 516 

Si  I 

1800.404  s! 

1 

70 

V  II 

17%.  52 

■>0h 

Fe  II 

18C0.45 

Co  ill 

17%.  664 

: 

Co  III 

1800.469 

10 

955 


1800  405 


FINDING  LIST 


1809.7.53 


Element 

W%>clcrtgth 

lotesnitv 

Multiple!  |j  Element 

Wive  length 

loieo«ity 

MuHiplet 

F  III 

1 800.  .’05 

100 

V  II 

1804.979 

2 

Mg  III 

1800.662 

350 

I  t  II 

1804.98 

I 

Nc  II 

1800.733 

70 

1  II 

1805.11 

30 

Cr  III 

1800.84 

10 

1  Ge  I 

1805.135 

15 

Cu  II 

1800.9526 

2 

i!  v  1,1 

1805.23 

150 

Mn  li 

I80C.959 

2 

I!  Fe  II! 

1805.337 

150 

V  II 

1800  962 

0 

N  III 

1805.5 

350 

22 

Co  III 

1800.974 

5 

Co  III 

>805  535 

100 

49 

Si  1 

1801  000 

69  Zr.  Ill 

1805.599 

3 

Co 

1801 .030 

5 

F  III 

IH05.896 

900 

Mn  1. 

1801  04 

1 

V  II 

1805.932 

•’0 

Fe  11 

1801  13 

1 

Na  II 

1805.998 

12 

Mn  II 

1801.23 

10 

Na  II 

1806.061 

!C 

Na  II 

1801  250 

15 

Co  III 

1806  096 

2 

48 

Na  III 

1801.27 

140 

]  P  II 

1806.12 

150 

Mn  II 

1801  27 

50 

100  As  I 

1806  15 

200 

3 

Gc  I 

1801  4323  si 

50 

V  I\ 

1806  184 

80 

Cr  III 

1801.46 

10 

Co  III 

1806  350 

2 

Ni  III 

1801  506 

50 

20  1  Ni  III 

1806  457 

30 

V  II 

1801.61 

5 

|  Mn  Ill 

1806  473 

300 

Mn  II 

1801.63 

8 

V  II 

1806.49 

80h 

98 

Zn  IV 

1801.704 

80 

|!  v  in 

1806.55 

10 

he  III 

1801.766 

20G 

l|  Ni  III 

1806.550 

30 

As  1 

ieoi.97. 

11  P  II 

1806  67 

50 

Mn  IV 

1802  090 

1. 50 

j!  Ne  11 

1806.671 

5 

F  III 

1802 

60 

V  111 

1806  71 

2S 

Cr  IV 

*302  30 

30 

i  Ni  III 

1807.056 

50 

Mn  III 

1802.450 

1 

j  Na  II 

1807.092 

90 

V  III 

18)2.55 

300 

|  V  II 

1807  15 

10 

76 

Cr  III 

1802.60 

120 

1  Ni  III 

1807.244 

300 

Ge  1 

1802.6246  s! 

40 

j 

7  SI 

1807  3108 

550 

2 

Mn  IV 

1802.632 

10 

Ca  II 

1807.337 

200 

11 

Co  II! 

1802.917 

0 

Mn  II 

1837  34 

30 

Mn  II 

1803.00 

10 

l  V  ill 

1807.3.4 

50 

Si  111 

1803.023 

60 

51  i  Al  II 

1807.4168 

70 

F  III 

1803.G27 

300 

Cr  III 

1807.45 

10 

As  II 

1803  028 

0 

Zn  III 

1807  .466 

i 

Mg  'II 

1803.087 

4 

AI  II 

1807.5841 

20 

Ne  11 

1803.114 

30 

AI  II 

1807.6410 

1 

V  HI 

1803.15 

2< 

j  V 

1807  74 

50 

V  II 

1803.279 

i 

Fe  II 

1807.746 

10 

66 

Fc  III 

1803  330 

70 

Mg  IV 

1807.80 

2 

V  II 

1803  401 

4 

Cu  11 

1807.8410 

15 

Mn  II 

1303.43 

20 

Ca  III 

1807.885 

650 

As  I 

1803.46 

10 

Mn  III 

1807.926 

3 

Cr  III 

1803.47 

lOh 

Si  II 

1808.0117 

150 

1 

Nc  II 

1803.732 

70 

V  II 

1808.09* 

3h 

V 

1803.76 

75 

|  Fe  III 

1808.203 

20 

Na  II 

1803  833 

15 

Mg  IV 

1808.308 

100 

Mn  III 

1804  065 

400 

Ni  II 

1808.330 

- 

Kr  I! 

1804.070 

40 

Na  II 

1808.375 

60 

F  III 

1804  073 

200 

!  Co  III 

1808.384 

60 

68 

V  III 

1804  13 

500 

Si  I 

1808.4301  si 

20 

69 

Fc  II 

1804  17 

2 

Cl  III 

1808.51 

400 

? 

n  hi 

1804.3 

300 

22  V  III 

1808.51 

100 

Ni  ..I 

1804.394 

30 

j  V  II 

1808.66 

5 

V, 

Mn  II 

1804.446 

Cr  II 

1808.66 

60 

18 

Gc  I 

1804.4523  st 

40 

Kr  II 

1808.713 

40 

Ni  il 

1804.473 

30 

2  Mr  II 

1808.72 

40 

V  III 

1804  52 

75 

Zn  II? 

1808.915 

10 

Fe  II 

1804.65 

i 

Kin  II 

1808.% 

40 

F  (li 

1804.698 

250 

Si  I 

1809.1047  si 

100 

67 

V  III 

1804  76 

75 

Ni  ill 

1809.200 

5 

Cr  U! 

1804  85 

10 

Co  Ill 

i809.233 

8 

Co  II 

1804  954 

60 

Zn  III 

1809.253 

1 

956 


1809  316 


FINDING  LIST 


1616.91 


fckfGcnl 

Wavelength 

latcLsity 

Multiple! 

Element 

Wavelength 

Intensity 

MulOplet 

Fc  11 

1809  316 

200 

1 47 

Zn  11 

1813.170 

1  -A 

Ni  ill 

1809  335 

15 

Co  Ill 

1813  186 

60 

49 

V  111 

18C9  36 

150 

Si  1 

1813.27 

Ih 

6801 

Mn  li 

1809  <3 

30 

Mn  II 

1813.283 

8 

99 

Kr  11 

1809  454 

20 

Cr  II 

1813.30 

20 

Zn  IV 

1809  521 

20 

c»  m 

1813.585 

550 

Cr  III 

1809  58 

10b 

Cu  IV 

1813  608 

30 

V  II 

1809.81 

80<i 

76 

a  ?i 

!  81 3.75 

SO 

V  IV 

1809  854 

60 

Ar  ;i 

1813  766 

100 

Co  111 

1809  904 

1 

Mn  II 

1813.KC6 

30 

99 

Mn  II 

1809  97 

30 

V  II 

1813  87 

80 

31 

Cr  II 

1810  08 

100 

Gc  ! 

181 3  90S  1  st 

15 

Gc  1 

1810  lOOfc  st 

4 

Ga  II 

1813  98 

500 

4 

Mn  11 

1810  12 

2 

|i  Fe  II 

18' '  99 

; 

Ci  !'.! 

1810  14 

30 

j  V 

1814  05 

5 

C  III 

1810  16 

100 

7 

Si  1 

1814  0704  st 

2j0 

68 

V  III 

1810  31 

0 

Ni  III 

1814  082 

1 

Cr  IV 

1810  46  P 

130 

12 

Co  HI 

1814  084 

“> 

Co  III 

1810  464 

3 

Co  ! 

1814  20 

120 

47 

Ni  III 

1810  489 

150 

Co  III 

1814  219 

20 

48 

I-e  II 

1810.53 

3 

!!  Zn  IV 

1814  222 

75 

V  13' 

1810.566 

30 

1 

Na  111 

1814  35 

60 

V  11 

1810.60 

60b 

■  74 

CI  II 

1814  43 

10 

V  111 

1810  71 

250 

Mn  II 

1814  47 

25 

Na  111 

1810  ’4 

80 

i 

Na  II 

1814  474 

25 

Mn  III 

1810  767 

200 

Ca  1! 

1814  493 

400 

11 

Cr  III 

1 8)0  77 

30 

Ca  II 

18i4  647 

40 

1 1 

Gc  II 

1810  81 

1 

As  II 

1814  660 

0 

Cr  III 

18)0  92 

40 

Co  III 

1X14  683 

20 

48 

Zn  11 

1811  008 

80  A 

Co  III 

1814  865 

20 

Mn  III 

1811.025 

300 

V  !1 

1814  900 

10 

N  V 

1811  08 

30 

38 

V  in 

1814  95 

250 

Ti  III 

1811.09 

40 

Cr  IV 

1813  03  P 

150 

12 

Zn  II 

1811  103 

15  A 

Co  III 

1815  063 

4 

56 

Mn  IV 

1811  284 

0 

Ge  II 

1813  09 

lOh 

Co  III 

1811  317 

20 

28 

V  III 

1815  n 

50 

V  V 

1811  388 

40h 

Cl  I! 

1815  16 

10 

Co  III 

1811.466 

80 

49 

Mn  II 

1815  24 

40 

99 

V  II 

1811.51 

0 

1 

Ni  III 

1815  307 

20 

Mn  IV 

1811  613 

0 

1 

Cr  II 

1813  32 

60 

N  V 

1811.62 

VS 

58 

V  III 

1815.35 

100 

Kr  11 

181!  674 

40 

N.  Ill 

1813  198 

15 

Ni  III 

1811  689 

200 

Fe  II 

1815  406, 

10 

Co  lil 

1811  694 

1 

Cr  ill 

1815  49 

80 

Na  III 

1811  70 

100 

Mn  II 

1815  57 

sh 

Mn  II 

811.89 

10 

Co  III 

18)3.5% 

40 

42 

l-e  ill 

i 8! 1.924 

200 

Cl  II 

1815  61 

10 

Mn  II 

1812.04 

T 

Ni  III 

1815  650 

2h 

Ni  II 

1812  065 

30 

24 

Co  III 

1815.686 

40 

42 

Ca  III 

1812.153 

700 

1  Ft*  1! 

! 

1815.761 

4 

66 

V  III 

1812.19 

1000b 

Fe  II 

1815  87 

0 

V  II 

11112.195 

laob 

Ar  II 

1815  98 

15 

Cr  III 

1(112  14 

40 

Co  III 

1816.084 

! 

Co  II! 

1812.336 

I 

f 

Cr  III 

1816  09 

;o 

As  II 

1H2  350 

5 

Ar  I! 

1816  14 

50 

Ar  II 

1812  475 

50 

Co  HI 

1816.250 

2 

N.  II! 

18! 2.539 

3 

Mn  II 

1816,284 

25 

99 

Co  II! 

1812  550 

10 

V  lil 

1816  1C 

150 

Ni  III 

1812.769 

20 

Zn  IP 

1816  480 

80 

Cr 

18  2  95 

20 

Mn  I! 

1816.52 

25 

Fc  III 

1812  974 

150 

Co  in 

1816  6)7 

4 

33 

Ar  1! 

1813. 014 

100 

As  1 

1816.72 

10 

Mn  II 

181 3  03 

10 

1  Na  III 

1816  83 

40 

Ul  111 

1813.044 

10 

48 

Mn  ii 

1816  87 

10 

90 

V  IV 

1813  030 

30 

J 

Mn  II 

1816.91 

10 

957 


1825.365 


ISI6.9278 


FINDING  LIST 


Element 

Wavek’&gth 

Intensity 

Mnhiftct 

EfeiBcai 

Waw.kngtfc 

Intensity 

Multspk. 

Si  II 

1816.9278 

200 

1 

Cr  IV 

1821  56  P 

103 

>2 

Ni  III 

1SI6.99C 

1 

Cr  II 

1821.5* 

160 

V  II 

1817.09 

C 

3! 

Zn  III 

1821  676 

35 

Cr  III 

1817  16 

100 

Na  II! 

1821.68 

240 

Cu  I 

1817. 2h5 

20 

6 

Co  III 

1821.6*8 

80 

4S 

Si  11 

1817.4511 

10 

4 

Na  II 

1821  695 

50 

Co  III 

1817  518 

20 

78 

Co  HI 

1S2I.766 

86 

68 

Mo  II 

1617.53 

1 50d 

99 

Fe  III 

1821  865 

20 

Ni  III 

1817  598 

15 

V  III 

1821.99 

10 

Kr  11 

1817  602 

200 

Cu  IV 

1822.024 

10 

Co  HI 

1817  626 

20 

48 

Co  III 

182.'.. 046 

20 

56 

7  IV 

1817.676 

100 

Fe  II 

1822  150 

20 

66 

Cl  III 

1817.73 

400 

7 

Se  17 

1872  15 

160 

C.  Ill 

1817  79 

20 

Fe  III 

1822.183 

70 

B  I 

1817  858 

150 

V  III 

1822  21 

15 

Si  I 

1817.9562  st 

10 

66 

Mn  II 

1822  213 

30 

99 

Cr  III 

1618  28 

M) 

Co  III 

1822  215 

0 

B  1 

1818.373 

20A 

Cr  Hi 

1322.26 

20 

Mn  II 

1818  38 

Too 

V  III 

1822  3! 

25 

Na  II 

1818.473 

5 

Si  I 

1822.4553  si 

30 

12 

Fc  11 

1812  509 

40 

66 

Cr  IV 

1822  49 

20 

A!  IV 

1818.15 

5(M 

Cl  HI 

1322.50 

600 

7 

Co  II 

1818.184 

10 

Na  II 

1822  568 

5 

As  ! 

1818.59 

5 

Ca  211 

1822  592 

•>< 

Na  11 

1818  628 

V  II 

1822  593 

10 

Co  III 

1818.684 

40 

4> 

v  ni 

H22  M 

50 

Cr  11 

1818.89 

20 

Mn  II 

1822  "I 

10 

Cr  I  V 

1818  90 

108 

Ni  III 

1822.918 

25 

Co  ill 

1819  009 

0 

Mn  II 

1823  06 

8 

90 

Na  III 

1819  01 

40 

j  Ni  111 

1823.061 

*00 

20 

Na  II 

>819.024 

20 

!  Cr  II 

1823  07 

20 

Co  III 

1819.070 

0 

Co  III 

1823  079 

200 

Cr  IV 

1819.18 

300 

16 

;  Ar  II 

1823  205 

100 

Co  HI 

1819  261 

6 

33 

Mn  II 

1823  22 

1 

Ni  III 

1819.275 

300 

Co  III 

1823  414 

20 

Ni  111 

1819.325 

3 

!  Mn  III 

1823  47? 

40 

Co  III 

1819  330 

0 

56 

!  V  HI 

1823  57 

2<VV3 

Mr  HI 

1819  410 

5 

Co  III 

1823.622 

3*j 

Fe  III 

1819  480 

150 

Mn  II 

1823  69 

30 

9V 

Mu  II 

1819.62 

15 

Fc  II 

t 

1823  888 

29 

Fe  II 

1819  65 

0 

Ni  III 

1823  936 

i 

Fe  III 

1819  718 

70 

Co  II 

1524.060 

10 

Mn  II 

1819  75 

9 

99 

Na  II 

1824.098 

0 

Cr  III 

1819.79 

30 

Ge  I 

1824.3023  st 

TO 

7 

Cr  II 

1819.81 

100 

V  II 

1824  328 

6 

M|;  111 

1819.954 

2 

V  HI 

1824.34 

50 

As  II 

1820  009 

0 

Na  III 

1824.52 

10 

Co  ill 

1820  064 

20 

42 

Cl  III 

1324.59 

.300 

7 

Mn  II 

1820  22 

50 

Fe  III 

1824  659 

70 

Cr  V? 

1820.28 

600 

Ar  II 

1824  842 

50 

Cu  III? 

1820.339 

3 

Co  III 

1824.874 

20 

42 

S  I 

1820  3426 

500 

2 

V  HI 

1824  88 

75 

Co  I 

1820  42 

120 

4d 

Fc  II 

1824.98 

0 

Mr  III 

1820  421 

20 

Zn  III 

1825  020 

1 

Fe  HI 

1820  4% 

70 

Si  1 

1825  021  st 

1 

12 

v  in 

1820.65 

250 

Ni  II 

1825.068 

1 

Mn  II 

1820.65 

Q 

90 

Ni  III 

1825 .084 

20 

Cr  11 

1820.54 

80 

IS 

Co  1 

1824.17 

10 

Mg  HI 

182C  B% 

2 

Mr.  11 

1825  22 

3 

Ni  II 

1820.916 

1 

Ti  HI 

1825.30 

!9 

Co  III 

1821  004 

0 

Fe  II 

1825.316 

8 

66 

t.r  III 

1821  08 

20 

Cr  11 

1825.34 

60 

4 

Co  III 

1821  262 

80 

78 

Ne  II 

1825  343 

80 

As  1 

1821A2 

2 

Cu  1 

1825  348 

lOOr 

6 

V 

1821  33 

10 

Co  III 

1825.365 

80 

958 


1825  44 


FINDING  LIST 


1833  79 


EJCSBCBI 

Wavetngih 

Inicnsi'y 

Multiplcl 

Na  III 

1*25.44 

200 

Co  HI 

1825.464 

60 

33 

V  I' 

i«25 

8 

V  III 

1825  6C 

25 

Cr  Mi 

182'  66 

10 

N*  II 

1825.730 

7 

V  IV 

1825  836 

200 

B  I 

1825  911 

300 

Co  II! 

1825  947 

150 

48 

Fe  !U 

1826  156 

70 

Cr  I\ 

1826  1 6 

150 

12 

S  I 

1826  2451 

450 

2 

Fc  III 

1 826  26’ 

20 

Cu  III 

1826  339 

5 

B  I 

1826  413 

300 

Mn  II 

1826.59 

20 

Nc  U 

1826  667 

s 

Mg  Iil 

1826  750 

•> 

Cr  IV 

1826  8! 

150 

16 

Nc  II 

1826  829 

90 

Fe  n 

1826  99! 

20 

65 

Mn  I! 

1827.076 

100 

99 

Co  II! 

1827  094 

60 

42 

Cr  III 

1827  26 

300 

46 

Cr  IV 

1827  39 

50 

1? 

Fc  II 

1827  736 

4 

66 

Mg  I 

1827.934 

300 

V  III 

1827  96 

200 

Ti  III 

1828  14 

20 

Mn  II 

1828.251 

10 

99 

Ni  III 

1828  279 

;  y 

Co  I 

1828  35 

120 

51 

Cl  ,ii 

1828  40 

c00 

7 

A1  11 

1828.5876 

600 

Cr  II 

1828  62 

60 

P  II 

1R28  63 

10 

Mn  Hi 

1828  647 

40 

Sc  P 

1828.65 

60 

Ni  III 

1828  672 

15 

V  II 

1828  84 

500b 

V  MI 

1828.84 

'OOfc 

I-e  III 

1.328  857 

70 

7.n 

1828  925 

7.5 

Mg  in 

1828.9/4 

2 

Fe  III 

1829.1  "’a 

150 

Cr  III 

1829.39 

20 

Co  III 

1829.392 

1 

Ti  III 

1829.42 

10 

Mn  11 

1829  43 

60 

Ni  IV 

1829.497 

200 

Sc  III 

182.9  6 

100 

Co  HI 

1829  674 

4C 

55 

Cr  III 

1829.72 

100 

46 

Mn  II 

1829  75 

20 

S.  I 

1829  8975  si 

10 

12 

Ni  FI 

1870.006 

400 

20 

Ca  MI 

1830.059 

600 

N.  Ill 

1830.075 

200 

20 

Co  III 

1830.093 

400 

26 

Na  II 

1870. 124 

20 

Mn  II 

1830.15 

10 

Cr  IV 

1830.29 

50 

12 

Se  P 

1830  41 

80 

Fe  II 

1830.47 

3 

N  II 

1830.527  P 

1 

Lkmcat 

Wnvelcogih 

lnunnir 

Multiple! 

F  III 

1830  567 

3 

Co  III 

1830.581 

60 

32 

i  V  VIII 

1830  6 

1 

i  V  ill 

1870  61 

50 

Cr  II 

1*30  6! 

100 

4 

||  Fe  ill 

1870.623 

200 

117 

!l  Ar  II 

1839  77r 

500 

!|  Co  HI 

1830  780 

4 

j  Kr  II 

1830  842 

40 

!'  Ni  III 

1| 

1830  859 

15 

!|  ^  i* 

1830  861 

4 

66 

!  Co  III 

1830  870 

30 

!  Mn  H 

1831  05 

lOh 

!  V  HI 

1871  15 

400 

1  Cr  HI 

1831.15 

1 00 

1  Na  11 

183’. 172 

12 

Fc  1! 

I87»  26! 

20 

As  i 

1831.30 

50 

s 

i  Ti  II! 

1831.31 

10 

V  II 

1831  349 

s 

/n  11 

1831  376 

80  A 

Na  II 

1831  402 

1 

Co  III 

1831  479 

400 

32 

Ne  H 

18'!  48! 

10 

j!  Ar  i! 

1831  527 

MX) 

j  N  II 

1831  5(0,  P 

10 

Cr  III 

1831  60 

10 

!  V  IH 

1831  64 

400 

Mn  II 

183’  06 

■»9 

!  Fc  II 

i 

I'll  724 

’0 

66 

|  V  III 

1831  74 

15 

As  i 

1831  74 

30 

'  Co  II! 

183!  916 

150 

26 

|  n  m 

1832  08 

400 

7 

; 

Ni  I! 

1832.144 

1 

Mn  II 

1832  19 

50 

Co  HI 

1832,201 

80 

47 

|  T>  HI 

1832.21 

10 

V  HI 

1832  7S 

1  Cr  III 

if!’- 

10 

F  III 

H.j2  36! 

6 

1 

Mn  !! 

1832.47 

j 

j 

Co  I 

1832.47 

150 

48 

Fc  11 

1832  494 

6 

65 

Ni  II 

1832. 5/>6 

! 

2 

Co  HI 

1832.784 

0 

A!  II 

1832  8374 

400 

Cr  HI 

1832.87 

40 

v  ni 

1832  99 

150 

Cr  III 

1837  00 

10 

Mn  Hi 

1833  019 

20 

I  e  II 

1877  071 

10 

66 

Fc  II 

1833.27 

1 

Mn  II 

18.33.30 

20 

Cl  HI 

1833  31 

400 

7 

F  III 

1833.322 

3 

Ni  II 

1833  403 

5 

V  HI 

1833  4? 

25 

Mn  II 

1833  47 

1 

i 

Zn  II 

1833  48) 

40 

Zit  If 

1833.573 

50  A 

V  II 

1833.58 

100 

75 

Fc  11 

1833.64 

6 

Ni  III 

18?  3.669 

20 

i 

Cr  IV 

1833  79 

75 

12 

959 


1813.19! 


FINDING  LIST 


1840  48 


E*eroca< 

Wavelength 

folensity 

Mufti] 

F  III 

1833.791 

3 

Ki  II 

1833.841 

40 

Na  II 

1831.813 

45 

Ce  III 

1833  876 

10 

He  II 

1833.910 

80 

Mn  I! 

1833.91 

15 

P  I 

1833  98 

30 

Ar  II 

1834  038 

200 

Fe  III 

1834  0% 

70 

V  II 

1834.165 

0 

/.□  II 

1834  268 

40  -A 

Co  I 

1834  34 

100 

50 

V  II 

1834.371 

0 

Ni  III 

1834  381 

15 

Mn  II 

1834  47 

15 

Mn  II 

1834. 77 

30 

Cr  III 

1834.66 

10 

Al  II 

1834.807 ’ 

250 

F  1 

1834  83 

60 

Co  III 

1834  840 

15 

47 

N.  Ill 

1834  890 

70 

Zn  IV 

1834.966 

30 

Co  I 

1834.99 

IOO 

45 

F  111 

1834.997 

100 

Co  III 

1835.000 

1000 

32 

V  III 

1835.01 

200 

Ca  III 

1835  072 

200 

Zn  IV 

1835.124 

50 

Na  11 

1835  217 

80 

Na  III 

1835.22 

300 

Co  II! 

1 835.255 

20 

26 

Fe  11 

1835.42 

2 

N  ill 

1835.51  P 

150 

V  II! 

1835.56 

25 

Co  III 

I835.6I7 

30 

42 

Co  It! 

1835.687 

4 

55 

F  III 

1835.712 

200 

F'e  II 

1835.874 

300 

98 

Mn  I! 

1835.91 

100 

Zn  II 

1836  007 

70  -A 

V  ill 

1336.17 

10 

N  II 

1836172  P 

100 

Co  III 

1836.200 

60 

Cr  I! 

1836.23 

240 

18 

Na  II 

1836.367 

2 

P  II 

1836.47 

10 

Cu  :v 

1836.484 

10 

Mn  It 

1336.508 

50 

Si  I 

1835  5102  st 

200 

II 

Ge  5 

1836.645 

2 

Zn  I! 

1836  654 

75 

N  I 

1836.712 

4 

8 

V  IiJ 

1836.78 

750 

Ni  ill 

1836.84.3 

30 

Mi  II 

1836.92 

20 

Ai  11 

U’ <6.9635 

60 

Cr  11! 

18;,  7. 0.5 

100 

46 

Mr  II 

183V  13 

80 

Mr  I! 

1837.25 

2 

Fe  III 

1 837.427 

70 

Ge  II 

1837.460 

C 

Mn  I! 

1837.48 

60 

P  I! 

1837  51 

20 

Na  II 

1837  522 

15 

3c  I 

1837.583 

2 

Element 

Wavcfcngtb 

latently 

Multiple: 

Fe  11! 

1837.588 

250 

Co  III 

1837.630 

200 

32 

Mn  II 

1837.65 

10 

1 

1  Zn  IV 

1837.680 

Ni  I! 

1837.744 

1 

V  II 

1837.76 

0 

1 

75 

ll  F  HI 

1837.815 

S° 1 

1837.82 

80 

Co  HI 

1837.840 

20 

1 

47 

Mn  II 

1837.86 

F  III 

1837.880 

10C 

1  Na  II 

1837.890 

45 

!  Ni  II 

1837.935 

2 

;  Ca  II 

1838.008 

400 

4 

|  Si  I 

!  Mn  11 

1838.0120  si 

40 

65 

18(8.05 

10 

98 

V 

18.(8.10 

10 

|  Ns  iii 

1878.1! 

120 

Mn  II 

1836.25 

2 

1  Co  I 

1838.78 

150 

44 

Fe  III 

1838.339 

450 

I  i  7 

Ge  I 

1838.321 

2 

l!  Mg  in 

1838.336 

12 

j  Cr  III 

1878.34 

30h 

i  Si  III 

1838.46<>  P 

65 

F  III 

1838.568 

20 

Mn  II 

1838  604 

?9 

98 

V  II 

1838. 606 

0 

Fe  III 

1838.621 

70 

Fc  III 

1838.698 

70 

V  II 

IK'S  «6 

250 

117 

Mn  III 

1 839.2  i 

2 

Ni  III 

1839.092 

1 

Na  II 

1839.270 

20 

F  III 

1839  301 

300 

Zr.  HI 

1S39.334 

150 

Co  II 

1839.367 

100 

N  III 

1839.44  p 

100 

Co  HI 

1839.535 

10 

77 

V  11 

1839.54 

29C 

75 

Si  in 

:  839.585  P 

6*; 

Mn  II 

1839.59 

15 

91 

Ge  II 

1839.634 

20 

Co  III 

1839.636 

4 

39 

Fe  l 

1839.65 

0 

Cr  III 

1839.72 

10 

Fe  . 

1839.80 

3 

Na  II 

1839.835 

25 

Mg  ill 

N  II 

1839.878 

1839.93!  P 

7 

F  Hi 

1839.968 

400 

As  IT 

1839.978 

< 

Na  II 

1840.032 

20 

Si  I 

1840.0418  st 

8 

65 

Ca  II 

1840.061 

600 

4 

Cr  IV 

1840.10 

500 

F  III 

1840.140 

300 

Co  il 

1840.220 

30 

Mn  II 

1840.29 

100 

Hi  in 

1840.42.1 

40 

V  II 

1840.438 

'Oh 

V  m 

1840.45 

25 

Mn  II 

1840.45 

2h 

Cr  III 

1840.48 

10 

As  i 

1840.48 

10 

960 


FINDING  LIST 


1846.27 


1840. '5 


Element 

Wavelength 

Intensity 

MultipJct 

Element 

Wavdcngih 

Intensity 

MuUipieS 

Co  I 

1840  15 

100 

47 

Mn  11 

1843.505 

100 

Mn  I! 

1840.56 

3h 

Co  III 

1843.532 

40 

Or  III 

1840.69 

10 

I  Ni  III 

1343  689 

1 

Co  I 

1840.79 

100 

Si  I 

1843.7700  si 

200 

ii 

Mn  II 

1840.91 

< 

Mn  II 

1843.78 

1 

98 

Cu  III 

1840.917 

100 

15 

Nc  II 

1843.908 

80 

F  III 

1840.930 

10 

Mn  11 

1843  94 

20 

N  II 

1840.983  P 

100 

Zn  III 

1843  953 

25 

Mn  II 

1841.12 

30 

Co  III 

1843  960 

15 

Si  I 

1841.1520  st 

125 

11 

Fe  111 

1843  999 

700 

Ge  I 

1841.3275  st 

70 

i  Mn  II 

1844.927 

6 

98 

Mn  II 

1841  33 

10 

|  P  II 

1844.06 

5 

Fe  III 

1841.387 

200 

97 

F  III 

1844.077 

lCu 

S!  I 

184!  4490  st 

400 

11 

Mn  Ii 

1844.086 

50 

Co  I 

1841  47 

100 

47 

Mg  IV 

1844.169 

300 

Fe  III 

1841.536 

300 

N  11 

1844  259  P 

10 

N  III 

184157  P 

50 

Fe  III 

1844.263 

.300 

Fe  (I 

134!  60 

0 

P  I 

1844.3.3 

60 

Mn  i! 

1841.6! 

40 

Cr  IV 

1844.34  P 

30 

16 

S'c  II 

1841.701 

20Uh 

65 

Na  Hi 

1844  36 

400 

Mn  il 

18*1.72 

3 

98 

1  As  1 

1844.36 

40 

11 

V  II 

1841.781 

100b 

! 

|  O  V 

1844.4 

80w 

V  III 

1841.80 

250 

Ge  I 

1844.4102  st 

15 

Na  tl 

1841.822 

60 

V  III 

1344.43 

50 

Ni  il! 

18-M  866 

15 

Fe  III 

1844.547 

400 

117 

Co  : 

19,1.88 

30 

As  I 

1844.57 

40 

25 

Co  Ml 

18-,'  .924 

■| 

Fe  II 

184-590 

i00h 

397 

Mn  II 

*54  947 

100 

Co  III 

1844.684 

6 

it  II 

1841.982 

20  w 

Co  III 

1844.726 

10 

Fe  I 

1842.05 

0 

Mn  II 

1344.794 

20 

V  III 

1842.06 

150 

Zn  IV 

1844.909 

75 

Si  III 

1842.064  P 

6.5 

Fe  III 

1844.94? 

200 

97 

Kr  II 

1842.091 

120 

Cr  III 

1844.99 

1000 

Co  III 

1842.109 

0 

Se  III? 

'845.0 

300 

I  e  IS 

1842  256 

10 

65 

Na  11 

1845  016 

70 

N  II 

1842.284  P 

10 

V  ill 

1845.07 

.300 

F  III 

1842.326 

i 

Co  III 

1845.074 

20 

47 

Me  1! 

(..-.2.33 

10 

Na  III 

1845.10 

240 

Co  I 

>4 

250 

45 

Ni  III 

1845.141 

15 

Ne  il 

94  2.141 

70 

r  l 

1845.19 

30 

Ge  , 

tt.-i2.4098  st 

70 

7 

Ga  !l 

1845.26 

750 

4 

i-!n  !> 

1  y  •  '..ti 

1 

V  III 

1845.29 

250 

Si 

1SJ,;  .47 

180 

7.0 

Mn  H 

1845.29 

30 

v  in 

l«42 

25 

Fc  III 

1845.30-1 

’00 

117 

b  II 

1843  «: ; 

,500 

vie  II 

1845.388 

30 

Cr  IV 

1642.84  P 

125 

12 

Mn  II 

1845. si 

40 

Mn  Ii 

1842.863 

50 

i  Si  I 

1845  5203  st 

200 

10 

Ni  II 

1842.889 

1 

Fc  III 

1845.521 

450 

97 

Fe  II! 

1842.927 

.300 

97 

V  III 

1845.60 

25 

Ca  II 

1843.088 

200 

10 

N  11 

1845  616  P 

100 

Zn 

1343  100 

10 

()  V 

1845.63 

40w 

Mrs  II 

1843  IP 

20 

N  III 

1845.64 

25Q  -A 

V  III 

1843.16 

too 

Fc  III 

1845.749 

?0w 

Mg  I 

1843.32  P 

Ca  III 

1845.775 

450 

Co  HI 

1843.332 

0 

N  11! 

1845.80 

200  -A 

N  II 

1843.357  P 

10 

Ge  ! 

1845.8723  st 

70 

Cr  III 

1843.40 

I00J 

Co  II 

1 841.910 

200 

Ni  111 

i  54  3  406 

50 

34 

Ne  11 

1845.996 

39 

Fe  IM 

!  84  3  909 

250 

Mn  III 

1846.001 

3 

Cr  'V 

1843.4-  >-• 

7 ' 

12 

Co  III 

1846  050 

4 

Na  III 

184.3.43 

40 

Si  1 

1846.1118  st 

200 

1 1 

V  II 

184 3  43 

50 

75 

Mg  III 

1846.121 

7 

Co  III 

184.  443 

40 

26 

Co  III 

1846.157 

i  no 

26 

Co  I 

1843.45 

80 

V  II 

1846.268 

l 

Ie  11! 

1843  02 

150 

117 

Fc  II 

1846.27 

4 

Jl _ 
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96  i 


1846  m 


FINDING  LIST 


Wavelength 

Intensity 

1846  278 

3 

1846.45- 

80 

1846.31 

75 

1846.514 

lOd 

1846.573 

240 

1846.66 

10 

1846.707 

7 

1S46.7! 

10 

1846.78 

20 

1846.78 

4 

846  93 

10 

i  £16.94 

40 

1M6.943 

200 

1846  9578  st 

20 

1846.965 

0 

1847  19 

300 

1847.249 

s 

1847.268 

30 

1847.275 

650 

1847  32 

10 

1847.348 

70 

1847.462 

150 

1847.4737  st 

300 

1847  54 

200 

1847.561 

2 

1847  562 

75  A 

1847.6.37 

150 

1847.73 

150 

1847.825 

25 

1847.89 

300 

1847.893 

10 

1848.002  P 

10 

1848  130 

150 

1848.1504  st 

200 

1848  16 

10 

1848.231 

100 

1848.26 

500 

1848  26 

40 

1848  428 

20 

1848  431 

200 

1848.466 

10 

1848.481 

20 

1848.492 

70 

1848.52 

2 

1848.56 

100 

1848.74 

10 

1848.7480  si 

250 

1848/71 

240 

1848  80 

5 

1848.823 

70 

1848  883 

70 

1848.8876 

1 

1848  % 

30 

1848  97 

10 

1849.049 

15 

1849.05 

3 

1849  172 

70 

1849.299 

30 

1849  319 

100 

1849.381 

90 

1849.407 

450 

1849  414  p 

100 

1849  464 

60 

1849  473 

50 

1849.540 

75 

Muliiplct  J  Element _ Wavelength 


Intensity 


1852  366 


Multiple! 


1849  55 
1849.55 
1849.58 
1849.591 
1849.6354  st 

1849.64 
1849.648 
1849.76 
1849  791 
1849  84 

1849  932 
1849.94 
1849.960 
1849  99 
1850.00 

1850.060 

1850.093 

1850.140 


1850  200 

300 

97 

1850.24 

400 

1850.24 

40 

10 

1850.39 

360 

1850  43 

3 

1850.45 

10 

1850  50.3 

60 

1850.51 

60 

1850  60 

% 

1850.61 

20 

1850  650 

70 

1850  6719  st 

400 

io 

1850.69 

300 

1850.691 

400 

10 

'850  773 

80 

1850.780 

2 

41 

1850  88 

100 

1850.889 

1850.894 

60 

1851.090 

1  0 

185'. 194 

0 

1871.22 

240 

1851.250 

II 

1851.26! 

400 

1851  32 

150 

1851  39 

0 

1851.44 

60 

1851  49 

80 

1851.509 

10 

1851.517 

20 

6S 

1851.61 

10b 

97 

185(6! 

10b 

% 

1851.639 

10 

1851.7829  st 
1851.810  1> 

70 

64 

1851.82 

250 

1! 

1851  937 

40 

26 

1852.01 

400 

1852.017 

75b 

1852.02 

60 

1S52  09 

120 

1852.11 

200 

1852.11 

10 

1852.13 

500 

33 

1852.27 

20 

1852  31 

30 

1852.366 

70 

%2 


1858  ?50 


1852.37 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multiple; 

Element 

Wavelength 

Intensity 

Multiple! 

Cr  11 

1852.37 

60 

33 

Se  ! 

1855.20 

600 

15 

f’c  If 

1852.453 

lOd 

65 

Co  Ill 

1855  331 

5 

Si  ' 

1852.4717  st 

250 

10 

As  I 

1855.39 

10 

11 

Co  1 

1852  52 

150 

48 

P  1 

1855.48 

1 

Ni  11 

1852.522 

2 

Fe  Ill 

1855.510 

200 

F  III 

1852.539 

3 

Mn  II 

1855  54 

8 

Co  11 

1852.564 

0 

Fe  I 

1855  58 

100 

41 

Mn  III 

1852.579 

3 

Zn 

1855.670 

10 

Kr  11 

1852.603 

20 

A1  II 

1855.8054 

90 

Co  11! 

1852  645 

4 

32 

Na  III 

1855.91 

300 

P  11 

1852.65 

;o 

AI  1! 

1855.9286 

300 

4 

Ft  111 

1852  677 

400 

Mn  II 

1855  947 

5h 

% 

F  III 

1852.683 

3 

Co  III 

1855  954 

10 

V  III 

1852.70 

25 

Mg  III 

1855.99 

Co  1 

1852.71 

300 

45 

Zn  IV 

1856.025 

5 

n  :i 

1852  721  P 

Si  III 

1856  062 

20 

70 

Mn  II 

1852.78 

60 

98 

Al  II 

1856.0957 

90 

Fc  III 

1852.812 

150 

97 

Co  I 

1856.13 

150 

45 

Ni  II 

1852.875 

2 

Cr  III 

1856  20 

10 

Co  III 

1852.919 

100 

Fe  I 

1856  23 

0 

Mn  II 

1353  05 

2 

As  1 

1856  24 

2 

Mg  IV 

1853.107 

60 

Al  II 

1856.2741 

30 

Ne  II 

1853  115 

90 

Mn  III 

1856.316 

3 

V  II! 

1853.12 

15 

Mn  III 

1856.580 

1 

Ge  I 

1853.1336  st 

80 

O  III 

1856.62 

500 

Si  I 

1853  1521  st 

35 

10 

v  i>i 

1856  64 

500 

Na  II 

1853.166 

80 

Fe  III 

1856.690 

4‘0 

63 

As  I 

1853.21 

20 

Mn  II 

1846.70 

P 

96 

Co  III 

1853.266 

2 

55 

Na  III 

1856  73 

41>j 

Mn  I! 

1853.272 

300 

12 

C.e  II 

1856. cl 

1  Oh 

Cr  III 

1853  36 

10 

Fe  li 

1856  728 

1 

Ne  II 

1853.453 

20 

Cu  II 

1856.9291 

0 

Ni  III 

1853.480 

30 

V  III 

1C <7.00 

25 

Co  II 

1853.726 

10 

Mil  II 

1847  01 

30h 

Fe  II 

1863.754 

6 

F  ill 

1857.034 

1 

Mn  III 

1853.77 

1 

P  f 

1857.04 

45 

Co  III 

1853  841 

2 

Ni  III 

1857.158 

0 

As  I 

1853.95 

3 

Na  II 

1857  265 

25 

F  III 

1854.028 

35 

Zn  II 

1857.274 

5  -A 

Ne  II 

1854.035 

90 

Ne  I! 

1857.565 

.30 

V  II 

1854.064 

2h 

Na  !!! 

1857.57 

100 

Mg  II! 

1854.139 

4 

Na  II 

1857.576 

40 

Ni  III 

1854.149 

800 

19 

Cr  III 

1857.49 

20 

Co  III 

1854.194 

25 

N  V 

1857.60 

50 

60 

Mn  II 

1854.24 

2 

97 

Co  III 

1857  657 

'0 

Co  I 

1854  28 

80 

49 

N  V 

1857.78 

50 

60 

Fe  III 

1854  384 

200 

97 

N  II 

1857. 870  P 

300 

Co  III 

1854  393 

80 

67 

Mn  11 

1857.923 

200 

12 

V  III 

1854  42 

son 

Fe  II 

1857.935 

>40 

7 

Cr  11 

1854  46 

2lC 

Ne  11 

’.857.952 

70 

P  II 

1854.59 

<50 

Al  II 

1858  0262 

700 

4 

Cu  IV 

1854.679 

26 

Cr  II! 

1858.03 

lOh 

Cr  II 

1854  68 

60 

Mg  III 

1858.186 

?50 

V  III 

1854  7! 

5 

Co  I 

1858.26 

30 

44 

A1  ill 

1854,716 

1000 

i 

V  III 

1858.32 

75 

'’o  III 

1854.763 

80 

53 

Ne  il 

1858.408 

80 

re  II! 

1854  826 

600» 

63 

Mg  III 

1858.451 

7 

Mn  II 

1854.89 

40 

98 

Co  III 

1858.487 

10 

Fe  III 

1854.975 

300 

63 

V  11 

1848  50 

20 

108 

Ne  II 

1854.976 

20 

Cr  11 

1858.44 

4CG 

33 

Ar  II 

1854  986 

50 

Fc  111 

1858.542 

»00 

63 

Co  I 

1855.05 

400 

46 

N  II 

1858.545  P 

200 

V  III 

1855.06 

300 

Cu  III 

1858.685 

0 

Cr  !I 

1855  14 

400 

33 

Cr  il 

1858  72 

300 

33 

Mn  II 

1855.14 

8 

Ni  III 

1858  750 

300 

963 


1 


1858.84 


FINDING  LIST 


i 366.077 


Element 

Wavelength 

Inlenuty 

Multiplct  H  Element 

Wavelength 

Intensity 

MulUpiel 

Se  1 

1858.84 

100 

14 

f 

Mn  II 

1862.515 

80 

12 

p  i 

1858  9! 

450 

5 

N  11 

186?  588  P 

70s' 

Ne  II 

1859.017 

20 

Co  ill 

1862  660 

20 

55 

Mn  II 

i859.ll 

*  Oh 

% 

V  11 

1862.76 

250 

181 

P  ill 

1859.145 

60 

Fe  11 

1 862. 7-34 

8 

Na  111 

1859.20 

10 

At  m 

1862.790 

600 

1 

N  II 

1859.260  P 

500 

Mn  II 

1862  80 

26h 

96 

Fe  1 

1859  26 

40 

Cr  IV 

1862.99 

500 

II 

V  III 

1859  29 

50 

Co  hi 

1863  134 

1 

31 

Ne  11 

1859.561 

80 

V  II! 

1863  14 

100 

P  I 

1859  43 

450 

5 

Fe  III 

1863.317 

250 

62 

Mn  II 

1859.44 

8 

V  II 

1863  44 

5 

Mn  II 

1859  46 

25 

Co  III 

1863  467 

40 

71 

Ni  III 

1859.4X0 

2 

Mn  II 

1863  48 

20 

V  III 

1859.49 

50 

Fe  I 

1863.54 

10 

40 

Co  Ill 

1859  510 

10 

41 

Co  HI 

1863  615 

4 

Na  III 

1859  61 

10 

F  III 

1863  758 

6 

Co  II 

1859.627 

0 

1 

P  I 

1861  78 

3 

N  II 

1859.636  P 

I 

Co  IV 

1863.80 

100 

Mn  III 

1859  6“i 

2 

i 

Co  III 

1863.826 

400 

31 

Se  l 

1859.69 

100 

Co  II 

1863  86 

40 

Fe  II 

1859  "41 

300 

65 

Na  II 

1863  898 

15 

Fe  III 

1859.813 

300 

Mn  III 

1863.97' 

3 

Fe  IK 

1859.955 

200 

63 

l  Zn  III 

1864,005 

50 

A>  II 

1859.9796 

120 

Zn  II? 

1864  11 

100 

Ke  II 

1860.055 

400 

97 

Zn 

1 864 . 1 64 

100 

Gc  I 

1860  086 :  st 

50 

19 

Co  HI 

1864.187 

80 

53 

Cr  II 

I860  12 

240 

33 

P  11 

1864.22 

150 

Co  II 

1860.214 

40 

N  II 

1854364  P 

V  III 

I860  22 

75 

P  1 

1864.37 

105 

N  V 

1860  24 

85 

62 

Mn  11 

1864  400 

80 

12 

As  II 

1860.342 

3  50 

V  HI 

1864  51 

300 

As  I 

1860.40 

80 

2<i 

Fe  HI 

1864  534 

70 

Mr,  II 

1860.42 

3 

97 

N.  II 

186-4  558 

6 

Ca  11! 

I860  432 

500 

Mn  11 

1864.615 

40 

97 

As  I 

1860  46 

80 

9 

P  1 

HS4  64 

Mn  II 

1X60.51 

100 

1  Fe  II 

1864.656 

40 

126 

B  V 

1X60.56  P 

V  11! 

1864  74 

100 

P  i 

1860.63 

45 

1 

Fe  II 

1864  743 

400 

126 

Ni  I! 

1860.689 

1 

Co  1 

1 ',64.92 

40 

Ni  II 

1860  796 

1 

S.  I 

1865  0278  st 

2 

6t 

As  I 

1860.87 

<; 

Ge  I 

1865  0525  s! 

70 

Ge  I 

1 861  094S  s! 

9 

As  I 

1865.1(1 

8 

Ne  II 

1861.137 

50 

Na  11 

1865.139 

35 

Na  ill 

1861.19 

300 

Mn  11 

1865  16 

Mr,  II 

1861  44 

1 

Fe  Hi 

1865.202 

41O 

V  IV 

1861.558 

.300 

Mn  11 

1865.30 

2h 

96 

I  III 

1861  584 

60 

Is-  1 

1865.30 

300 

Cu  II 

1861  6229 

0 

1  Mg  III 

1865.388 

1 

Fc  HI 

1861.665 

200 

63 

V  III 

1865  41 

10 

Mn  11 

1861  667 

100 

12 

Co  HI 

1865  424 

20 

31 

Co  III 

1861  775 

200 

40 

Fe  111 

1865  445 

P0 

|14 

Si  I 

1861  7949  si 

2 

63 

Co  III 

1865.456 

70 

40 

F  III 

1861.814 

3*S 

Mn  II 

i86i  52 

lOh 

96 

F  ill 

1861  912 

3 

Fe  III 

1865.606 

150 

AI  II 

1862.0X13 

5 

Mg  HI 

1865  636 

12 

F  'II 

1 862. 094 

35 

Ni  11 

1865.637 

5 

Ai  II 

1862.311! 

1000 

4 

V  II 

1865  68 

20!t 

Co  II 

1 862. 3 13 

250 

1  III 

1865  701 

1 

Fe  I 

1862  3 IS 

too 

39 

Cr  11 

1861  HO 

20 

Cu  IV 

1862  A24 

16 

l 

Mn  I! 

1865.832 

150 

1? 

Co  II 

1862.360 

10 

V  II 

1 865 .99 

31) 

97 

V  II 

1862  37 

300 

108 

/.n 

1866  055 

100 

Na  ill 

1862.40 

1 20 

F'c  1 

1866.07 

80 

42 

Pc  HI 

1862  446 

150 

1  Zn  IP 

1 87>6.077 

100 

964 


F 


1866  080  FINDING  LIST  !874.842< 


Hkment 

Wavelength 

intensity 

Muluplei 

Elcincn* 

Wavelength 

Intensity 

Multiple! 

V  I! 

1866  0*0 

i 

Ni  II 

1870.460 

8 

Ar  II 

1866.08V 

100 

Cu  IV 

1870.535 

10 

Cr  ill 

1866.12 

10 

Co  III 

1870.634 

15 

40 

Ni  III 

1 866.163 

5 

Kr  II 

1870  645 

80 

(  r  II 

1866  22 

300 

156 

Kc  11 

1870.72 

t 

Mr.  II 

18o6.25 

1 

C,  IV 

1870.782 

3 

9  02 

Co  I 

1*66  27 

60 

Cr  III 

1871.00 

20 

Ke  III 

1 866.30' 

600 

52 

V  11 

1871.08 

120 

SO 

/.«  11 

1  866  366 

10  A 

Ne  II 

1871.097 

70 

Co  I 

1866  45 

30 

Ke  III 

1871  152 

600 

5 

Na  11 

1 866  432 

45 

Ke  III 

1871  319 

150 

N  II 

1 866.457  P 

I 

Mn  !1 

1871.39 

20 

Co  III 

1866  497 

4 

26 

I  e  III 

1871  448 

20 

Ni  II 

1  866.499 

5 

!  a  II 

1871 .517 

40 

Ke  III 

>866.554 

300 

52 

V  III 

1871.58 

200 

Co  III 

1866.615 

20 

Kr  II 

1871  619 

80 

Cr  Ill 

1866  63 

20 

i 

As  I 

1871.68 

30 

9 

V  II 

1866  68 

50 

108 

Co  III 

1871  870 

100 

31 

Ke  I 

1866.815 

40 

39 

F  III 

1871 .923 

10 

Mn  III 

1 866  828 

5h 

Co  hi 

!87l  952 

60 

31 

Ke  III 

1866.900 

150 

Zn  II? 

1872  125 

100 

Co  II 

1867  028 

50 

Kc  III 

1872  214 

400 

K  III 

186,. 050 

6 

Ne  U 

1872  291 

10 

Ni  XIV 

1867.1 

( 

i 

1  Kc  I 

1872  359 

160 

39 

K  III 

1867. 330 

ItjO 

P  II 

1872 .36 

1 

V  I!1 

1867  47 

200 

i 

i 

Ca  III 

1872  367 

700 

Co  Hi 

1 867  490 

10 

31 

!  Na  III 

1872  45 

20 

Cr  III 

1867.52 

10 

j  e  HI 

1872.515 

250 

•« 

.  It 

1867.598 

1 

Co  ni 

1872  532 

40 

71 

Ni  Ill 

1867.7W) 

3 

Co  III 

1872.'~5 

60 

31 

Cu  III 

1867.747 

2^ 

15 

i  Ar  11 

1X72.589 

100 

Mn  II 

1867  880 

80 

12 

Ke  II 

1872.65 

2 

Kr  II 

1867.889 

40 

V  1 

1872  66 

25 

Co  III 

1867.930 

6 

Ne  II 

1872.721 

5 

Zn  11 

1867.994 

40  A 

()  III 

1872  78 

800 

Ni  III 

1868,201 

20 

(>  III 

1872.87 

800 

Mg  III 

1868.225 

40 

Mg  III 

1872  956 

4 

N  II 

1 868  240  P 

10 

Gc  I 

1872.9745  si 

6 

Mn  II 

1868  28 

0 

97 

V  II! 

,873.01 

C 

Cr  IV 

1868.29  P 

50 

1 1 

Co  III 

1873  014 

0 

52 

Mn  Ii 

1868  5* 

20 

i: 

As  1 

1873.02 

40 

8 

Ar  II 

1868  660 

300 

|  Kc  I 

1873.052 

160 

39 

K.f  II 

1868  662 

120 

!  Mn  II 

1873  07 

40 

r  III 

1 868  690 

10 

Si  I 

1873.1036  st 

25 

9 

Si  11 

1 868  765 

1 

9  02 

Ar  11 

1873  140 

600 

Mn  II 

1868.78 

40 

Ke  I 

1873  259 

100 

39 

Co  III 

1 868  7% 

6 

41 

Mg  HI 

1 8  73  268 

1 

Mn  II 

1869.03 

15 

12 

1  N’a  I !  I 

1873  32 

80 

Co  I 

1869.16 

50 

j  Na  11 

1873.369 

45 

Mn  III 

1869.164 

6h 

V  II 

1873  39 

100 

108 

Si  II 

1869  317 

20 

9  02 

Ne  II 

1873  492 

20 

F  III 

1869  380 

3 

Ke  III 

1873.534 

150 

Na  III 

186943 

20 

Ne  I! 

1873.677 

5 

V  11 

1869.47 

500 

97 

Kr  II 

1873  761 

80 

Mn  I! 

1869  55 

1 

Cr  IV 

1 873  8b 

125 

1 1 

Ke  II 

1869.56 

3 

1 

Ne  I! 

1873  873 

60 

Ke  ill 

1869  828 

650 

52 

Na  II 

1874.098 

15 

Ke  III 

1869  925 

250 

! 

Na  III 

1874.22 

10 

As  1 

1869  94 

15 

1 

tie  I 

1874  2565  st 

200 

6 

Co  111 

1870  012 

(J 

55 

Co  111 

1874.355 

20 

40 

Si  11 

1870.227 

15 

9  02 

V  11 

1874.45 

120 

97 

Ca  II! 

1870  263 

700 

Ke  I 

1874.58 

3 

Ke  1 

I8"0  36 

0 

Mg  IV 

1874.598 

70 

Co  ! 

1870  45 

50 

Co  III 

1874.822 

60 

31 

Cr  II 

1870.46 

20 

Si  I 

1874  8423  s! 

175 

62 

1874  931 


FINDING  LIST 


1881.75 


Wsvelength 


Intensity 


Wsve  length 


Intensity  Multiple! 


1874.931 
1874  94 


1875  069 
1875  075 

1875  094 


1875.22 
1875  296 
1875.43 

1875.52 
1875.536 
1875.59 
1 875.62 
1875.727 

1875.8129  st 

1875  88 
1875.999 

1876  00  P 
1876.003 

1876.01 
1876  0104  st 
1876  06 


1  Co  1 

1878.28 

He  11 

1878  39 

A1  I! 

1878.5047 

Mn  11 

1878  52 

He  111 

1878.540 

F  Ill 

1878  581 

N  11 

1878  621  P 

V  111 

1878.6’. 

Cr  Hi 

1878  77 

Kr  11 

! 578. 830 

Fe  1 

t 878. 849 

V  11 

1878  90 

F  III 

1^78  910 

Cr  111 

1878  99 

Cr  11 

1879  05 

|  Ni  III 

1879.063 

Mo  11 

1879  09 

!  Kr  11 

1879.141 

,  Co  111 

1879  170 

|  Nj  11 

1879  240 

Co  111 

1879.244 

Co  111 

1875  383 

A.  II 

1879  420 

Si  I 

1879  434 

Mg  111 

1879.492 

1876  181 
1876  343 
1876.418 
1876  419 
1876  445 

1876.47 

1876.48 
1876.491 
1876  79 
1876  812 

1876  838 
1876  88 
1876  915 


1877.16 
1877.365 
1877  587 


Co 

III 

1877  464 

Fe 

11 

1877.467 

Mn 

1 

1877.518 

Ar 

II 

1877.523 

Co 

III 

1877.544 

Kt 

II 

1877.613 

Mn 

III 

1877.616 

Ne 

II 

1877.679 

Ni 

11 

1877  838 

1877.93 
1377  976 

1877  989 
1878.018 

1878  041 

1878  06 
1878.103 
1878  19 
1878  20 
1878  256 


1  Mn  11 

1879.66 

1  Co  111 

1879.757  1 

!  Ar  11 

1879.74.3  204 

I  Mn  I) 

18/9.85  4 

Fe  1 

1879  86 

1  Ne  11 

1879  884  5 

!  Fc  11 

1880  046  4 

1  Cl  111 

1880. iO  3d 

Fe. 

188014  3 

Co  I 

1880  74  4 

Cr  1 

i  880.39  5 

V  111 

1880  41  40t 

Co  111 

1880.449 

Ni  III 

1880.498 

Fe  111 

1880  620  2 0> 

4'C  111 

1880  704  25 

V  11 

iK80  811 

Mn  111 

1880.818 

Co  I 

1880.82  151 

Co  lil 

1880  912  1 

St  1 

1880  9657  st 

Fe  11 

1880.976  401 

Cr  111 

1881  02  2< 

1  Cr  11 

188106  121 

I  Co  111 

1881.080  31 

Ni  1! 

18*.' i  .155  2 

1  Fe  111 

1881  178  3(8 

Ai  IV 

1881  19 

i  V  III 

188128  2 

Cr  111 

1881  33  21 

|  Kr  11 

1881  418  2t 

1  Co  111 

1881  4"1?  31 

Fe  Ill 

1881  578  2(8 

(ic  I 

1881  6470  st 

Ne  1! 

1881.690  7< 

Co  111 

1881/02  2(8 

Co  111 

1881.702  2(8 

Cr  ill 

1881.73  2( 

V  ill 

1881.75  It 

966 


1*39.451 


13*1.8518 


FINDING  LIST 


Element 

Wive  length 

Intensity 

Multiples 

Element 

Wfave'tnglh 

Intensity 

Multiple'. 

Si  I 

1881  3538  si 

30 

8 

F  III 

1885  587 

3 

7n  IV 

1331  861 

90 

Mn  II 

1885  70 

20 

Co  I!I 

18*1.867 

60 

30 

Na  H 

1885.742 

45 

Cr  ! 

1881  81 

250 

Na  III 

1885.75 

«0 

Mn  II 

1881  90 

30 

Ni  III 

1885.864 

•  0 

As  I 

'881.% 

40 

2 

V  11 

1885.90 

100 

116 

Fe  III 

1882.047 

650 

62 

Fe  III 

1885.947 

300 

% 

Cu  I! 

I882.e08< 

1 

Ni  II 

1886.043 

12 

23 

Cu  III 

1882  250 

1 

F  II 

1886.147 

100 

Co  IV 

1882  28 

50 

Cr  I 

1886  34 

500 

Mg  III 

1882  308 

7 

Ar  II 

1886.386 

-400 

Co  III 

1882  323 

30 

7.ri  III 

1886.405 

1 

F>  MI 

1882.357 

300 

F  III 

1886.464 

6 

N  V 

1882.36 

57 

Co  III 

1886.469 

10 

40 

Mn  I 

1882.366 

3 

Fe  HI 

1886.607 

300 

Ne  II 

1882.478 

Co  III 

1886.742 

40 

Ni  III 

1882.686 

7.5 

Fe  III 

1886.757 

800 

52 

Mn  I 

1882.900 

1 

Mg  III 

1886.764 

2 

N  V 

1882.92 

35 

57 

F  III 

1886.950 

3 

Fe  III 

1882.979 

62 

Fe  III 

1887  085 

70 

62 

Fe  I 

1883.06 

Mn  IV 

1887.151 

350 

Mn  I 

1883.085 

0 

Fe  III 

1887.197 

550 

53 

Cr  IV 

1883.10  P 

175 

1 1 

Mg  III 

1887.308 

12 

Cr  I 

1883  11 

50 

Mn  II 

1887.31 

2 

Cl  I! 

1883  14 

N  11 

1887.404  P 

350 

14 

Ni  II 

1883.170 

4 

Ar  II 

1887  42 

30 

Fe  III 

1 883. 1 85 

150 

Fe  III 

1887.471 

550 

52 

Ge  III 

1883.27 

120 

Na  III 

1887  48 

300 

Co  III 

1883.286 

40 

30 

Cr  I 

1887.60 

150 

Cr  II 

1883.35 

Si  I 

1887.6928  si 

45 

61 

Fe  III 

1883.394 

70 

Se  IV? 

1887.7 

200 

Na  II 

1883  466 

20 

Fe  111 

1 837.734 

250 

V  m 

1883.57 

250 

I  e  I 

1887  761 

300 

39 

Mn  H 

1883.78 

V  III 

1887.79 

100 

Ne  It 

1883.7% 

Cr  III 

1887.83 

5 

Na  11 

1883.804 

20 

Cr  1 

1887  85 

50 

Fe  III 

1883.816 

200 

62 

Mn  II 

1887.87 

10 

11 

Fc  I 

1883.93 

40 

Co  I 

•887.89 

120 

F  III 

1883.925 

6 

Cl  II 

1887.90 

10 

V  II 

1881.98 

200 

30 

Cr  11 

1887  % 

120 

156 

Mn  I! 

1883.98 

10 

Ne  II 

1888.107 

100 

Cr  II 

1884  P 

20 

Cr  I 

1888.17 

150 

Fe  III 

1884.253 

150w 

Fe  III 

1888.260 

150 

V  I! 

1884  254 

5h 

Fe  I 

1888.32 

80 

40 

Cr  III 

188*  30 

r 

j 

Co  III 

1888.345 

2 

Co  I 

1884  45 

42 

Mn  III 

1888.438 

I 

Cr  III 

1884  49 

5 

Co  III 

1 888.451 

2 

Co  III 

1884.532 

i 

Mn  IV 

1888  454 

40 

Co  I 

1884.56 

>09 

F  Hi 

1888  530 

10 

Fe  III 

1884.5% 

550 

62 

P  IV 

1888.65 

400 

5 

V  III 

1864.61 

200 

Fe  II 

I8S8  733 

400 

125 

Fe  1 

1884.73 

2 

Ar  II 

1888  782 

400 

I  II 

1S85  047 

JQ 

Kr  II 

1  P-88  783 

160 

Mn  1! 

1885.05 

i 

C.r  III 

1886.83 

10 

Na  II 

1885  091 

50 

Zn  III 

1 88  t  %8 

3 

Fe  III 

1885  125 

60!) 

% 

\r  II 

1 889.029 

600 

Mn  (II 

1885.207 

300 

Mn  II 

1889.05 

20 

N  III 

1885.25 

500 

24 

Cl  III 

1889  06 

10 

V  II! 

1 885  26 

15 

F  III 

1889.076 

20 

Sc  IV  7 

1885 .3 

200 

Co  III 

1889  090 

2 

F  II 

1885.442 

40 

Cr  1 

1X89.20 

50 

Co  III 

1885  476 

3h 

V  III 

1889  22 

40 

Cr  II! 

1885  50 

50 

Na  II 

1889.317 

30 

V  II 

1885  520 

3 

Co  III 

1889.321 

4 

Ni  II 

1885.525 

20 

Fe  III 

1889.451 

300 

53 

1889.60 


FINDING  LIST 


1897  4998 


t-'lcmcni 

Wsvclenglh 

intensity 

Muiupicl 

Hlerocnl 

Wavckngtu 

(mensity 

Multiple! 

Co  1 

1889  60 

60 

I 

Mn  I! 

1893  70 

50 

Kr  II 

1889.679 

80 

Ne  II 

1893.376 

70 

K-'e  II 

1889.710 

100 

Mg  IV 

1893.898 

200 

1  III 

I889.7H 

1 

Co  III 

1893  911 

1 

Fc  III 

1889  735 

250 

Fe  III 

*893.981 

700 

83 

Co  I 

1889  87 

100 

Fe  1! 

1894.006 

>00v» 

125 

Mn  II 

1889  88 

8 

Cr  III 

1894.05 

20 

As  I 

I8S9  95 

5 

Co  1 

1894.07 

30 

Ni  Ill 

1890  155 

15 

F  III 

*894  082 

60 

Mn  11 

1890  17 

5 

!  Ca  HI 

1894  *24 

500 

Mg  111 

1890  380 

40 

j 

I  Mn  II 

894  19 

0 

Mn  III 

1890.47. 

2 

1  Fe  Hi 

894  252 

300 

As  I 

1890.42 

10001 

i 

Zn  11 

; 894  259 

75  -A 

V  II 

1890  50 

20 

C  HI 

1894.29 

200 

11  63 

Cr  II 

1890  55 

600 

40 

Se  III 

1894  4 

400 

Co  III 

1890  642 

0 

V  1 

1894  47 

40 

Fc  III 

1890  669 

900 

52 

I  Fe  III 

1894  509 

200 

Na  HI 

1890.75 

240 

Ca  Ill 

1894.582 

250 

Cr  I 

1890  78 

300 

i  As  II 

1894.661 

1 

V  I 

1890,8.2 

15 

j  F  III 

1894.779 

1 

Fe  III 

1890  893 

150 

53 

Fc  III 

1894.983 

250 

96 

Mil  1 

18<30  962 

1 

V  HI 

189'  01 

300 

Fc  III 

1891.070 

250 

96 

Ne  II 

(895.072 

;o 

Mu  i: 

1891  18 

8 

Ni  II 

1895.082 

fc 

I  e  III 

1891 .! 86 

200 

% 

C.e  I 

!  895  1968  s! 

100 

As  II 

189!  "’78 

50 

Co  11! 

1895  368 

100 

Fc  III 

189I.C9 

70 

Kr  II 

1895  408 

20 

Ne  11 

1891  366 

60 

V 

1895  .44 

5 

Mn  I 

1891  414 

3 

Sc  III 

1895  441 

SC 

s 

V  III 

189!  47 

50 

Fc  III 

1895  456 

1000 

34 

As  I 

1891  4" 

S 

Si  1 

1895.461  s! 

1 

58 

Fc  III 

189!  !fc 

300w 

Co  11 

1895  478 

40 

Mn  I? 

1891  55 

301) 

Ni  HI 

1895  479 

<3 

V  III 

189!  71 

10 

Fe  III 

1895  635  1> 

% 

Ne  II 

'  8‘  1.730 

5 

1 

Fc  II 

1895  675 

200 

124 

Fe  1 

18*-'  ?•' 

200 

Cr  1 

1895.78 

50 

Mn  III 

189;  °.fe 

200 

Ne  II 

1895.840 

5 

Fc  III 

18V  7s! 

200 

'  Fe  III 

1895.912 

70 

Mg  III 

1891.970 

7 

j  Co  HI 

18%. 031 

0 

Cr  I 

1892  01 

50 

1 

j  Zn  11 

18%  056 

2  A 

Co  III 

1892.01! 

30 

75 

Cr  1!' 

18%  09 

!0 

Mn  II 

1897.02 

50 

Ni  II 

18%  14/ 

2 

1 

Si  III 

1892  030 

60 

' 

Mr,  III 

18%  2°7 

3 

Fc  Hi 

1892  O'7  3 

700 

96 

Mg  III 

18%  3U 

■o 

Fe  III 

1892. !40 

300 

52 

Fe  Ill 

18%.  333 

2  '0 

Fe  ill 

1892.247 

700 

% 

S,  I 

18%  339  si 

) 

58 

Fe  HI 

1892  339 

70 

Cr  III 

1896.39 

10 

Mn  I! 

1892  40 

10 

Fc  Hi 

18%.  73*'. 

250 

Fc  III 

1892  488 

70 

Fc  111 

1X96.80- 

of/i) 

8! 

Fe  III 

1892.598 

70 

N  V! 

18%. 8? 

3,v. 

i) 

Zn 

1892  866 

75 

V  III 

18%  84 

10 

Fe  MI 

1892  890 

300 

96 

Fc  HI 

189-028 

250 

Co  III 

1893  095 

4 

Mn  II 

1897  06 

20 

Fe  1  1 

1893  113 

200 

Se  III 

1 89  ?  2 

400 

Sc  I  I 

1893.2 

500 

Mg  Hi 

1897  226 

Si  1 

1893.252  si 

175 

58 

Ti  ill 

1897  27 

10 

F  III 

1893.27! 

3 

Mn  ill 

1897.28 

1 

Mn  II 

1893  288 

60 

Ar  II 

1897  352 

50 

Cr  III 

1893  30 

10 

!  Fc  III 

1 897  379 

2'.*' 

83 

Co  I 

1893  43 

30 

A!  11 

1897.4014 

9 

Mn  III 

1893.485 

70 

Kr  1! 

189"/. 457 

160 

Mn  :i 

1893  49 

30 

Al  11 

*897  4605 

3 

Se  I 

1893.50 

120 

Mn  II 

1877  48 

100 

Cr  1 

1893.59 

50 

Co  I 

1897.48 

100 

Ni  Ii 

1893  m 

1 

Al  !S 

1897. 49*28 

1 

968 


i405  *10 


i 897  '60 


FINDING  LIST 


y  lenient 

Wavele  ngth 

Intensity 

Multiple! 

r 

Element 

Wavelength 

Intensity 

!  lultiplet 

Co  III 

1897  560 

i 

t 

Li  I 

1901.50 

-A 

V  II 

1897 .70 

10 

Zn  II 

1901  523 

60  A 

Co  I 

1897  73 

80 

Fe  III 

1901  540 

200 

% 

Ne  !I 

1897  810 

40 

As  I 

1901.54 

5 

Cl  II! 

1397.85 

300 

8 

Mg  III 

1901  572 

20 

V  I 

1897  90 

10 

1 

Cl  III 

1901  61 

500 

8 

Kr  II 

1898  048 

200 

1 

V  III 

1901.63 

50 

Mn  il 

1898  12 

30 

1 

Co  I 

1901  75 

200 

Mn  III 

I89S.30I 

200 

Mn  III 

1901.754 

I 

Ar  II 

1898  36 

15 

Mn  II 

1902.04 

10 

V 

1898  42 

IC 

Mn  III 

1902  069 

100 

Fe  II 

1898. '38 

200 

140 

1  Fe  III 

1902  076 

300 

94 

St  I 

1898.  5A 

800 

13 

1  Co  I 

1902.15 

100 

F  III 

1898  631 

100 

i  Cr  III 

1902  19 

2Gh 

Kr  1! 

1898  631 

40 

1  V  in 

1902  . 3 

500 

Mn  11 

1898. vi 

30 

1  As  I 

1902  31 

.S 

V  I 

1898.78 

25 

Ge  I 

1902  3955  st 

■> 

Fe  III 

1*98.870 

400 

Fe  II) 

1902  402 

400 

Cr  II 

1898.92 

700 

40 

Cr  1 

1902  43 

150 

Mn  III 

1899.097 

150 

Si  II 

1902.459 

lOOh-A 

18  04 

tr  Ill 

189*).  1  5 

10 

V  III 

1902  48 

150 

Co  III 

185*9.183 

1 

1 

Cr  III 

1902  59 

20h 

A!  II 

1 39*).  1913 

25 

Ni  III 

1902  607 

50 

he  1 

1899  21 

20 

I 

P  IV 

1902.62 

40 

Ar  II 

1899.28" 

100 

i 

|  Kr  II 

1902.7  78 

40 

He  III 

1899  318 

300 

76 

Fe  lil 

1902  902 

300 

I  III 

1899.373 

I 

Mn  11 

1902  948 

500 

Mn  IV 

■899.483 

350 

i 

Fe  III 

1903  159 

70 

Kr  II 

189*)  501 

40 

Kr  II 

1903.193 

360 

Mn  II 

1899.51 

10 

Fe  III 

1903  257 

200 

Na  II 

1899.523 

30 

Ni  III 

1903  262 

15 

Cr  II! 

1899.56 

20h 

Cr  III 

1903  29 

5 

Kr  II 

1899.629 

160 

Cr  I 

190.3.3!* 

50 

Na  III 

1899.70 

60 

Fe  I 

1903  37 

20b 

38 

Zn  III 

1899.793 

12 

1  Fell 

1903.370 

20b 

179 

Co  Hi 

1 899  795 

10 

75 

Ge  I 

1903.5620  st 

10 

No  II 

1899  802 

40 

Cr  I 

1903  57 

50 

V  III 

1899  81 

400 

V  Hi 

1903  68 

50 

Ar  II 

1899  ,47 

100 

Fe  III 

1903.706 

70 

Mn  IV 

1 899.878 

0 

V  (II 

1901  gt 

15 

Fe  III 

1899  931 

390 

Na  II 

1903  83) 

15 

V  I 

1909  («) 

30 

Cr  III 

1903  98 

5 

Cr  III 

1900.02 

20h 

Fe  HI 

1903.983 

70 

Ni  II 

1900.025 

4 

V  III 

1904.01 

75 

Mg  VI 

1900.04 

100 

F  III 

1904.247 

60 

Mg  III 

1900.043 

20 

Fc  HI 

1904  257 

150 

Ne  II 

1900.189 

40 

1 

Si  II 

1904.326 

5h  A 

31 

S  I 

1900.2863 

5  50 

1 

Al  11 

1904.3264 

8 

Fe  III 

1900.57' 

70 

Fe.  Ill 

1904.402 

250 

Ar  11 

1900.6.38 

400 

Ne  II 

1*704  510 

Cr  III 

1900.66 

30h 

V  II 

1904.54 

0 

Fe  II 

i  900.667 

10 

362 

Si  I 

1904.6647  st 

40 

'6 

Ne  II 

1900.695 

S 

Ne  II 

1904.69! 

5 

I  III 

1900.760 

150 

Ge.  I 

1904.7015  st 

400 

6 

Co  II) 

1900. 361* 

10 

62 

(>  I 

1904.75 

50 

Ni  II 

1900.865 

15 

Fe  II 

1904.784 

100 

134 

Ni  II 

1900.921 

2 

j  P  IV 

1904.80 

40 

<  >e  \ 

1901.0607  st 

8 

F  III 

190-1.8.34 

15 

Fe  III 

1901  096 

600 

95 

Cr  III 

1904.84 

30h 

I'i  III 

1901.31 

60 

Fe  III 

1905.214 

70 

Si  I 

1901  3377  st 

400 

S7 

Co  III 

1905.354 

60 

66 

Co  IIS 

1901  .357 

60 

7' 

Co  I 

1905.41 

60 

Me  III 

1901.360 

/ 

P  I 

1905.48 

90 

re  III 

1901.379 

309 

Co  III 

1903.674 

4 

Kr  II 

190! .490 

283 

<>  III 

1905.810 

\ 

%9 
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1905  818  FINDING  LIST  1S12.920 


F.Wtoient 

Wavelength 

Intensity 

Multiple! 

r 

EV  raenl 

Wave  length 

Intensity 

kfuitipicl 

Fe  III 

1905.818 

150 

96 

1 

Nt  Ill 

1905'  091 

5 

Co  I 

1905  87 

200 

Ti  II 

1909.33 

200 

3 

si  u 

1905  878 

3h  -A 

31 

V  ]] 

1909.36 

400 

80 

Na  I! 

1906  112 

15 

F  III 

1909.375 

1 

Cr  II! 

1906  12 

40 

Zn  II! 

1909  424 

6 

N  in 

906  22 

100  -A 

Ar  II 

1909  .6680  ST 

50 

Co  HI 

1906.265 

6 

Co  III 

'909.666 

30 

li  II 

1906  30 

300 

3 

Cr  1 

1909.72 

100 

Mr,  11 

1906  37 

20 

ri  11 

1909.74 

200 

3 

P  I 

1906  40 

60 

Fe  III 

1909.782 

150 

A1  II 

1906.4082 

25 

Kr  II 

1909  788 

20 

V  II 

1906.451 

1 

Mn  II 

1909.830 

60 

10 

Fe  III 

1906  457 

400 

108 

Kr  II 

1909  840 

40 

Ne  n 

1906  502 

so 

Fe  III 

1909  846 

'50 

Kr  I! 

1906  543 

20 

Cr  IV 

'909.86  P 

?G 

Al  II 

1906.5957 

4 

Fe  II 

19C9.95 

1 

V  II 

1906  618 

1 

Ca  III 

1910  097 

550 

Cr  I 

1906.67 

100 

Fe  II 

1910  150 

20 

A)  II 

1906  6743 

8 

Co  III 

1910  151 

0 

Co  1 

1906  72 

50 

I 

!| 

Fe  I. ; 

1910  172 

•to 

Mg  IV 

1506.729 

50 

1 

r  IV 

1910  18 

40 

Fe  III 

1906.814 

400 

1 

Mn  IV 

1910  25! 

750 

N  III 

1906.89 

100  A 

1 

Cr  HI 

1910  33 

50 

Mn  IV 

1907.028 

600 

1 

:| 

Fe  III 

1910  401 

400 

57 

Be  I 

1907.16 

100 

1 

1 

j 

Kr  II 

1910.421 

20 

Zn  IV 

1907.168 

90 

Fe  I 

1910.53 

0 

N  HI 

1907.28 

400  -A 

Kr  !I 

1910  539 

200 

Cr  I 

1907.28 

100 

1 

Si  II 

1910  621 

50b 

18  04 

S'  VI 

1907.34 

200 

5 

1 

Mn  III 

1910  649 

40 

Kr  II 

1907  356 

160 

| 

Fe  11 

J910.669 

160 

124 

Cr  II 

1907  36 

60 

V  III 

1910.68 

200 

V  II 

1907.361 

Id 

1 

C!  II 

1910  76 

10 

Ca  III 

1907.385 

450 

Al  11 

1910  8252 

80 

Co  III 

1907  458 

6 

Co  III 

1910  840 

60 

66 

Mn  II 

1907  49 

20 

Ti  II 

1911.01 

50 

3 

Ne  II 

1907.493 

200 

9 

Al  U 

1911.0132 

12 

Fe  III 

1907  577 

650 

S3 

1 

A.  II 

1911.053 

50 

Ni  II 

1907.612 

1 

j 

V  II 

1911.108 

4 

P  1 

1907  66 

120 

Co  III 

1911.174 

4 

N  VI 

1907.67 

200 

5 

Si  II 

1911.265 

0h 

18.04 

Fe  III 

1907.741 

25(1 

S3 

Cr  I 

1911.30 

3  50 

Kr  II 

1907.760 

120 

Fe  III 

1911.338 

4<0 

135 

V  II 

1907.80 

300b 

80 

Cr  11 

1911  36 

140 

155 

V  III 

1907.80 

300b 

Mn  II 

1911  41 

300 

10 

Mn  HI 

1907.83 

200b 

Cr  III 

191!  66 

80 

Mn  II 

i907.840 

200 

11 

Ca  III 

1911  692 

450 

Co  II 

1907.951 

0 

Fc  III 

1911.503 

160 

Ar  II 

1907.988 

400 

Mn  II 

1911  76 

2b 

11 

N  III 

1907,09  P 

300  -A 

27 

Kr  II 

1911.707 

SO 

As  I 

1908  13 

1 

A)  III 

1911.817 

N  III 

1908.21  P 

400  -A 

27 

V  II 

1011.88 

400 

80 

Ti  11 

1908.29 

300 

3 

Ni  II 

1912.146, 

2 

V  II 

1 90S. 32 

4C0h 

80 

Mn  II 

1912.15 

1 

Ni  II 

1908.326 

1 

V  III 

1912.17 

60 

G  e  I 

1908  *342  st 

50 

Ge  11 

1912.376 

20 

1 

Zn  III 

1908  436 

l 

V  11 

1912.39 

400 

80 

Cr  I 

1908.46 

200 

Ge  1 

I ‘0  2.4037  st 

100 

1 

Mn  II 

1908.47 

20 

Cr  III 

1  2.50 

40 

Mg  III 

1908.500 

100 

Be  I 

>912.53 

100 

Co  II 

1908  517 

30 

F  III 

1912.543 

10 

Mn  II 

1908.54 

20 

Fe  II 

1912  582 

2 

124 

Mn  III 

1908.670 

0 

Sc  III 

1912.620 

120 

5 

C  III 

1908.734  P 

70 

0.01 

Cr  I 

1912.79 

200 

Mn  II 

1908.91 

10c 

i 

Cl  Ill 

1912.90 

400 

8 

N  III 

1908.96 

ICO  -A 

Fe  III 

1912  920 

250 

57 

970 


1912  93* 


FINDING  LIST 


1920  3* 


Klerocn! 

Wave  te  fifth 

Intensity 

Muhipie: 

F.lrraem 

Wavckojtfc 

intensity 

MuHipiet 

As  II 

191 1.938 

500 

Fe  III 

S9P.453 

600 

101 

Co  III 

1911 .952 

6 

Cr  III 

>917.52 

10 

Mn  II 

19111.96 

30 

Ge  III 

1917.55 

5 

V  i! 

190.10 

200 

80 

Ge  I 

1917  5924  st 

200 

6 

AI  III 

190. 166 

Mn  11 

1917.61 

100 

Na  III 

190.17 

160 

Co  II 

1917.621 

60 

Md  IV 

1911  202  P 

20 

Fe  III 

1917.665 

150 

Fe  ill 

190  386 

70 

F  III 

1917  766 

1 

Zn  IV 

1  91  3  521 

t 

Ar  II 

1917  79 

V  III 

1913  62 

350b 

V  ill 

1917.79 

150 

80 

Fe  III 

1913  .522 

250 

57 

Cl  III 

1917.87 

400 

8 

V  !I 

1913.71) 

350b 

80 

Fe  III 

1917  960 

400 

Mn  II 

1913.73 

20 

!  Ar  III 

1918. On 

50 

7 

Mn  i 

1913  752 

15 

Fe  11 

1918  114 

40 

138 

Se  : 

190  788 

700 

13 

Mn  III 

1918  198 

0 

Mn  IV 

1913  822 

0 

Cr  Iil 

1918  27 

40 

Cr  III 

1913.85 

20 

Fe  III 

1918  284 

450 

57 

Ni  III 

1913.890 

30 

Cr  II 

1918  30 

80 

K  III 

1914  056 

1000 

34 

Mn  I 

1918  320 

15 

Ni  III 

1914  076 

3 

Ni  II 

1918  37  P 

1 

Cl  in 

1914  09 

300 

8 

Na  III 

1918  46 

120 

Kr  III 

1914  09 

60 

Fc  III 

1918  480 

450 

108 

Ti  II 

191411 

25 

3 

Cr  III 

1918  51 

<; 

V  II 

1914  295 

Ih 

K.  II 

1918 .567 

40 

Ti  II 

1914.32  P 

Cr  IV 

19IS.50 

20 

Ar  III 

1914  40 

450 

7 

Cr  III 

■  <918  61 

40 

Ar  III 

1914.65 

150 

7 

Mn  IV 

1918  61 

300 

Kr  II 

1914.673 

40 

Mn  11 

1918  643 

200 

11 

V  III 

1914  68 

1' 

Ar  III 

1918  67 

200 

7 

Mn  (I 

1914.68 

.'OOd 

11 

N  MI 

1918.69 

]0 

-A 

29 

S  I 

1914  6982 

350 

1 

Mg  III 

IVI8.777 

20 

Ne  II 

1914.729 

30 

Mn  II 

1918  909 

30 

11 

Ni  I'l 

1914.75 

1 

Z»  II 

1918.962 

50 

Zn  II 

1914.806 

60  A 

Fe  III 

1918  966 

200 

Cr  III 

1914  87 

30h 

Zn  IV 

I9P  019 

100b 

V  II 

1914  91 

150 

80 

Cr  ill 

1919.05 

30 

Ni  III 

1914  919 

1 

N  II) 

1919  06 

10 

-A 

Fe  III 

!»'I5  083 

750 

<  l 

Zn  11! 

1919.068 

20 

Mn  II 

190  10 

1000 

;0 

Co  III 

1919.120 

100 

20 

Mn  II 

1915.21 

20 

Mr.  II! 

I9’9.I62 

20 

Ni  III 

1915  409 

5 

Se  I 

1919  190 

600 

1? 

Ni  III 

190.497 

5 

Ai  II 

1919.199 

300 

Ar  III 

1915.56 

350 

7 

Kr  11 

1919  199 

160 

V  II 

1915.71 

0 

V  IP 

1910.35 

200 

Fc  III 

1915  750 

no 

N  ill 

1919  44 

50 

A 

29 

Ns  III 

1915.834 

1 

Ar  III 

1919.52 

200 

7 

Mn  MI 

i 91 5.907 

150 

Kr  11 

1919.522 

40 

N-  II 

1916  083 

<90 

9 

I  e  III 

1919  572 

250 

107 

V  III 

1916  09 

25 

Mn  II 

1919.639 

400 

Co  III 

1916. 112 

10 

N  11! 

1919.71 

100 

A 

29 

Cr  I 

1916.23 

toO 

Be  I 

1919  80 

2.0C 

Mn  I! 

1916  34 

9 

Co  III 

1919.980 

1 

Mn  III 

1916.385 

30 

N  III 

1919,99 

100 

A 

29 

V  II 

1916  404 

0 

Ai  II 

1920.007 

200 

Fe  III 

1916.507 

■>oo 

95 

Mn  II 

1920  03 

100 

Cl  III 

1916.53 

400 

8 

()  III 

1920  04 

600 

Mn  II 

1916  71 

3C 

Mr,  III 

1  *'20.065 

300 

Fe  III 

19!  IM’f 

150 

!C8 

Na  III 

1920  S  2 

120 

As  I 

I9P.2I 

2u 

8 

Ne  II 

1920  181 

80 

Fc  III 

1917  250 

250 

Fe  III 

1920.186 

250 

95 

Co  III 

1917  321 

Fc  III 

1920.260 

150 

Fe  II 

1917  3.37 

3(8  w 

96 

Zn  II 

1920.271 

70 

A 

Fe  III 

1917.251 

551 

95 

Se  IV? 

1920  3 

600 

Mn  II 

1917  38 

3 

Cl  III 

1920.32 

400 

8 

Kr  II 

190  387 

80 

V  III 

1920.38 

75 

H  He  l.i  Be  li  C  N  O  I  Ne 

Na  Mj  Al  Si 

I’  S  Cl  Ar  K 

Oe  .Sc  V  Cr  Mn  Fc  Co  Nj 

(u  Zn  Ga 

Ge  As  Sc  Rr  Kr 

971 


FINDING  LIST 


1928  925 


1920  J90 


Klerocnt 

W*vek-n$ih 

Intensity 

Mult/ptel 

Kierocdt 

Wftvcfcnfth 

Intcnsit) 

MuUtpief 

Mr  111 

1920  39C 

70 

Co  III 

1925.260 

4k 

38 

Kr  11 

1920  467 

40 

Fe  111 

1925  271 

:  50 

Ni  11 

1920  582 

1 

Mn  IV 

1925  406 

40 

Cu  11 

1970.6718 

5 

Mn  11 

1925  52 

300 

(  n  !I 

1920  713 

20 

Co  'II 

iV25  563 

3 

0  III 

1920.75 

500 

Mn  11 

1925  728 

111 

Fe  111 

IV20  752 

150 

Mg  IV 

1925  754 

i.0 

N  II! 

1920.86 

400  -A 

29 

Mn  III 

1925  851 

20 

Mr.  11 

1920  95 

2 

f-e  -11 

1925.855 

200 

Zn 

1920  951 

10 

Fe  II 

1925.983 

coo* 

123 

Zn  III 

r->7l  012 

20 

Fe  III 

1926  013 

500 

57 

Fe  ill 

1921  132 

150 

A)  II 

1926  0291 

60 

V  III 

1921.24 

<00 

Mn  II 

1926  167 

40 

Mr  II 

1921.250 

800 

Ti  III 

1926  IK 

5 

Mg  III 

192!  Vi 

■% 

V  III 

1928.23 

25 

N  III 

1921.  4^ 

200  A 

29 

Na  111 

1926  27 

900 

0  III 

1921  52 

500 

Fc  III 

1926  304 

1000 

34 

Fe  II! 

1921. 9<0 

70 

Mn  11 

1926  585 

130 

Co  ill 

1922.000 

0 

Cr  III 

1926.64 

(0 

Mn  II 

1922.031 

100 

B  11 

1926  63 

10 

Fe  II! 

1922.172 

70 

v  m 

1926.75 

200 

Cu  II 

1922.1425 

5 

Fe  III 

1926  898 

700 

Fe  II 

1922  274 

10 

Co  1 

1926  W 

100 

w 

Mn  I 

1922. '16 

12 

O  111 

1926.94 

500 

Mg  III 

1922  540 

•> 

l|  Al  11 

1926  9478 

20 

Ci  III 

1922  72 

20 

Mn  11 

1926  948 

50 

Mg  III 

1922  788 

1 

Zn  111 

1927  005 

Fe  III 

1922.789 

1000 

51 

C  II 

1927  02 

5 

14  01 

Fe  11 

1922.797 

400w 

138 

A!  11 

1927  06% 

10 

Ni  III 

1922.91 

i 

Ar  II 

1927  19 

10 

Co  II 

1922.925 

30 

Co  III 

1927  198 

1 

C  III 

1922  % 

300 

12  02 

Na  111 

1977  21 

300 

V  III 

1922  98 

25 

Mn  'I 

i 927, 33 

10 

Fc  III 

1923.003 

450 

95 

Mn  IK 

1927  337 

0 

Cr  II 

1923.02 

1(41 

1" 

Ie  ‘11 

192?  436 

300 

Mg  III 

1923  042 

20 

n  ii 

1927  4' 

1 

Mn  II 

1923  0" 

200 

Fc  11 

192?  481 

20* 

140 

C  III 

1923.16 

200 

12  07 

Ne  1) 

1927  54'' 

S 

Ne  II 

1923.226 

T 

Fe  IP 

1927.679 

150 

C  111 

1927  34 

200 

12  02 

Ni  II 

1927.707 

2 

Mn  II 

1923.34 

200 

Co  Ill 

1927.740 

40 

61 

Cl  I! 

1923.35 

400 

Mn  IV 

1927.776 

20 

Cr  III 

1923  4! 

10 

13  11 

1927  78 

1 

Ni  III 

1923  463 

5 

Mn  III 

192'  889 

80 

C.e  I 

1923  4674  si 

100 

18 

V  111 

1928  05 

1' 

0  III 

1923  49 

700 

Zn  III 

I92S  098 

0 

0  III 

1923.82 

500 

Mn  II 

1978  15 

40 

Fe  III 

1923  877 

450 

57 

Fe  III 

197,8  178 

250 

Kr  III 

1923  88 

10 

Mg  III 

1928  198 

2 

Mg  III 

1923.896 

200 

Fe  III 

1928.265 

300* 

<>_s 

Ic  111 

1924.119 

250 

(  II 

1928  30 

10 

14  01 

Ne  II 

1924  166 

70 

P  11 

J92S  »G 

5 

Mn  III 

1924  422 

7.0 

Mg  III 

1928  424 

30 

Co  I 

1924  46 

150 

(  u  II 

1928  4' 

1 

Mg  111 

1924  479 

30 

Mn  III 

1928.479 

!w 

Co  III 

1924.529 

10 

Co  111 

1928.190 

20 

61 

Fe  III 

1924.532 

400 

79 

Co  III 

1928  570 

100 

20 

A1  1! 

1924  7537 

50 

Ci  ill 

1928  6! 

'0 

A!  II 

1924.8254 

30 

Fc  III 

1928  642 

250 

V  11 

1924.87 

30(3 

195 

Cu  III 

1928  715 

1 

A!  11 

I924.8188 

10 

Nc  I! 

1928.786 

64) 

Mn  II 

1924  96 

s 

Co  11! 

1928.802 

40 

Co  i 

1925.05 

120 

122 

Mg  III 

1928.811 

4 

Mn  II 

192*5  1 7 

s 

re  III 

1928.83? 

250 

Cr  III 

1925  26 

10 

Mn  111 

1928  925 

2 

972 


,  "28  9< 


FINDING  LIST 


1936  734 


1928  93 

1928  991 

1929  063 
1929  080 
1929  14 


V  III 
Mn  I! 
Cr  II 
Nc  II 
Co  III 


WiYckogih 

1932  59 
1932 .*00 
1932  64 
1932  754 
1932.766 


*»*cn*ily 

10 
20 
100 
70 
0 


Muluptri 


273 


Ft  II 
ii  III 
(  o  I 
It  III 
Cu  II 

V  II 
Pc  III 
Ne  II 
Zn  II 
Be  I 

Cr  II! 
Cu  II 
Mn  III 
Co  ill 
(u  IV 

Zn  III 
P  II 
(ir  I 

F'e  HI 
Cr  ii 

A I  II 
No  II 
Mr.  II 
Fe  MS 
Gc  I 


1929  194 
1929  34 
1929  34 
1929  413 
1929  60t|| 

1929  6! 

1929  632 
1929  643 
1929  670 
1929  71 

1929  72  P 
'929  7510 
1929,752 

1929.756 

1 929.757 

1 929.774 
1929  791 
1929  8262  st 
1929.941 
1929  % 

1929  977! 

1930  028 
1930  06 
1930  184 
1930.2707  si 


20 

20  1 

!  50 

95 

I 

250» 

-5 

600 

139 

70 

51 

1 

60 

3 

8 

1 

MX) 

Ii 

it) 

ii 

25 

1 07 

II 

60 

20 

I! 

i: 

14 

80 

II 

10  -A 

!j 

400 

17 

150 

79 

11 

240 

285 

700 

j 

rOO 

9 

1 

3h 

95 

1 50ic 

1! 

1! 

Fe  III 

V  III 
Mn  IV 
Mn  III 

V  II 

Co  I 
Co  III 

V  II 
Mn  II 
Fe  II 

Mn  III 
Ni  III 
Nc  II 
As  II 
Mg  III 

Ne  I 
Ar  !i 
Kr  II 
K  II 
'<4  III 

Mn  II 
Mn  II 
V  (II 
(ic  I 
Cr  IV 


1932.818 

300 

1932  82 

25 

1937  8  47 

30 

1932  42 

1  V* 

193'  99 

3o 

I /33  03 

30 

933  280 

10 

1933  28 

100 

1933  32 

!5 

1933  45| 

lOd 

1933  483 

100 

1933  50  P 

1933  529 

90 

1933  530 

0 

1933  563 

40 

193,3  642 

10 

1933  694 

200 

1933784 

120 

1933  852 

80 

1933.87 

600 

1913  93 

806 

1933  93 

80h 

1934  00 

30€ 

1934  0482  s’, 

100 

1934  13 

20 

9< 


38 

106 


13 


5 


K’C  l; 

'  ’30  335 

60 

Mg  11. 

i 030  374 

7 

Fe  III 

1930  387 

1000 

Cr  III 

1430.39 

Ni  III 

1930  431 

200 

Mn  II 

1930 .45 

10 

10 

Co  Ml 

1930  479 

Zn  m 

19**0  5/5 

15 

Mg  III 

1930  672 

250 

Fc  M 

1930  888 

206 

Co  I 

1930  90 

60 

C  I 

Fe  MI 

1930  9054  si 

1000 

1430.917 

1506 

Co  I 

1931.00 

100 

AI  II 

1431  0481 

150 

Mn  MI 

143!  06 

? 

7,n  M 

1931.071 

40 

V  MI 

1431  04 

250 

Ki  II 

191!  277 

40 

Fc  (M 

1931.309 

70 

Mn  IM 

1931  394 

3or 

Mn  II 

193!  404 

30. 1 

Ar  M 

193! A19 

ll-« 

Fe  !il 

1931.507 

9  ill 

K.  I! 

1931  565 

.40 

O  VIII 

Co  I 

1931  8  P 

!93|  89 

80 

M  i  MI 

t41|. 92 

s 

Ar  II 

1932  23(1 

200 

Mn  II 

1932  27 

in 

AI  H 

1932  1768 

200 

Mn  Ml 

1912  44 

2 

Co  MI 

1932  412 

Ih 

Fc  II 

19.12. 4  "7 

500 

V  II 

1932  5s 

Sh 

-=e.==-— rr- 

— - - 

— 

Co  II! 
Co  I 

Fc  II 
A!  II 
It  I 

Cr  MI 
A I  II 
Co  III 
Mn  II 

Co  Hi 

Mn  II 
Ts  HI 
Fc  II 

Zn  III 
Mn  II 


1934.274 
1934  34 
1934  475 
1934.5032 
1934  528 

1934  58 
1914  "’l  2*9 

1934  714 
1534  78 
19  <5  07  • 

1935.(8  8 

1935  18 
1935.296 
1935  354 
1935  ’XI 


iO 

120 

III 

400 

500 

10 

150 

10 

20h 

20 

100 

60 

300 

5 

20 


47 

37 

38 
25 


1  f‘  >• 

1935  45 

0 

<■>  j 

1915  46 

0 

\  !! 

1515.533 

1 

Na  I!, 

1935  54 

10 

j  Cr  II 

1935.58 

500 

39 

1  (  d  Ml 

1935  72 

600 

i|  Mn  II! 

1935  770 

? 

II  AI  IM 

1935.840 

300 

j:  AI  Ml 

1915  863 

15 

ji  Ni  III 

|i 

l,!15  947 

5 

AI  Ml 

1935  849 

200 

Mn  M 

1936  069 

1 

1  N.  Ml 

1936  10 

2 

j  Co  Ml 

1936  392 

4 

38 

Nc  II 

*9V4i  7 

30 

Mri  III 

1936  4S9 

200 

1  * 

Co  I 

1936  58 

300 

98 

S  II 

1936.71 

300 

Mn  I! 

1916.74 

10 

95 

1  MI 

1936  *84 

I 

1936.799 


FINDING  LIST 


1943  481 


I 


Klcmcst 

W*vckn*th 

Imeiuity 

MutUplcl 

1 

Element 

Wavelength 

Intensity 

Multiple! 

Fe  II 

1936.799 

409 

% 

— 

Co  I 

1939  75 

30 

Fe  III 

1936.8C6 

250b 

Mn  II 

1939.77 

1 

Ai  51 

1936.9066 

150 

Ne  II 

1939  875 

70 

Mg  IV 

1936.931 

5 

Cr  II 

1939  90 

100 

285 

Co  III 

1936  933 

60 

20 

Ni  !I 

1939.901 

10 

Ar  II 

1937  04! 

100 

Mn  II 

1939% 

20 

Co  11 

1937.070 

30 

Fe  III 

1940.018 

550 

61 

Fe  III 

1937.077 

200 

51 

Mn  III 

1940.056 

100 

Mn  III 

1937  121 

4 

Kr  II 

5940.112 

20 

Ge  I 

1937  1436  st 

8 

Co  in 

1940  147 

100 

20 

V  III 

1937  17 

25 

Co  I 

1940.16 

150 

95 

B  II 

1937.2 

Mr.  II 

1940  Sv 

8b 

95 

Fe  1 

1937.274 

500 

35 

Mn  II! 

1940.274 

6h 

>3 

Mn  II 

1937.2? 

2 

Zn  II 

1940.413 

40  -A 

Fe  III 

1937  345 

950 

51 

Mn  II! 

1940.458 

15 

13 

V  II 

1937.44 

600 

106 

Fe  III 

1940.631 

150 

79 

Mn  II 

>937  46 

15 

Fc  ! 

1940  649 

400 

r 

Ge  I 

1937.482'  st 

300 

6 

Mr.  Ill 

1940.7s 

2 

13 

Mg  III 

1937.539 

1 

Fe  III 

1940  769 

250 

Cr  II 

1937.56 

400 

39 

V  II 

1940.86 

400 

59 

As  I 

1937.59 

9<X)t 

1 

Ar  II 

1941.0724  ST 

300 

13 

Cr  IV 

1937.65 

200 

V  II 

1941.27 

300 

59 

Co  III 

1937.661 

20 

25 

Co  II 

1941. 281 

800 

*5 

Ni  II 

1937  661 

1 

Mn  III 

1941  282 

500 

13 

V  II 

1937.68 

70 

59 

As  I 

1941  36 

5 

MS  I’.i 

1937  78 

Ti  III 

19*1.40 

80 

Cr  ill 

1937.84 

30 

V  II 

'041  40 

300 

59 

Mg  HI 

1937.843 

15C 

Nr  III 

1441.41 

0 

As  II 

1937.869 

0 

Co  III 

i  94 1.460 

•9 

38 

Fe  III 

1937.996 

250 

Mg  III 

1941  500 

r 

Ge  II 

1933.0077  st 

100 

j 

Nr  III 

1941.58 

0 

Ge  III 

1938.01 

Mn  III 

1941.59 

lb 

Mr.  11 

1938  20 

20 

Na  III 

1941.61 

10 

Mg  III 

1938.249 

7 

Fc  III 

1941  633 

200 

79 

Mn  II 

1938.27 

10 

Si  II 

941  667 

-.0  -A 

27 

G  i 

1938.3003  st 

300 

n 

Co  III 

-.“<1  730 

38 

Cr  II 

1938  42 

60 

.  * 

Na  III 

1941  77 

10 

Kr  )I 

1938.427 

20 

As  II 

1941.876 

1 

V  II 

1933.50 

100 

59 

Mr.  II 

1941  89 

20 

Ca  III 

1938.572 

150 

K.  !! 

1941.944 

40 

Ni  II 

1938  579 

2 

Fc  II 

1941 .99 

2 

V  II 

1938.70 

go 

58 

Mg  III 

1942.036 

4 

Fe  III 

1938  775 

250 

95 

Mn  II 

1942.08 

20 

Zn 

1938.775 

12 

Ar  II 

1942.13 

30 

Ne  II 

1938.826 

200 

9 

Na  III 

1942.19 

120 

Gc  II 

1938.8906  st 

100 

1 

Cr  III 

1942  30 

50 

Fe  II 

1938.899 

160b 

188 

V  II 

1942.35 

400 

106 

Fe  III 

1938 .901 

650b 

106 

Mn  15 

1942.35 

5 

Mn  II 

1938.92 

1 

Co  III 

1942  369 

40 

20 

Mg  III 

1938.936 

7 

Zn  III 

1942  392 

1 

Co  I 

1938  94 

100 

Co  111 

1942.097 

20 

38 

Kr  I! 

1939  037 

40 

Mn  IV 

!942.bt>2 

0 

V  !V 

1939.065 

500 

Ni  III 

1942.64 

0 

Fe  III 

1939,107 

70 

Mn  II 

1942  66 

40 

95 

Cr  I! 

1939,15 

120 

136 

Cr  III 

1942.73 

10 

Ca  111 

1939.244 

400 

Co  III 

1942.7% 

20 

38 

Al  II 

1939.7606 

220 

Mn  II! 

1942.886 

250v.' 

Na  III 

1939.32 

10 

Ni  III 

1942.886 

10 

V  1! 

1939.32 

80 

106 

Ca  III 

1 943.012 

550 

Ni  III 

I  "39.40 

3 

Ni  II 

1943.060 

2 

Cr  ill 

1939  44 

20 

Mn  III 

1943.209 

800 

13 

N>  II 

1939  56  P 

1 

As  II 

1943.305 

0 

Ni  III 

1939.588 

100 

As  II 

1943  3 1 7 

40 

Cr  IV 

1939  64  P 

100 

Na  III 

1943.40 

120 

Ca  ill 

1939.683 

500 

Fe  III 

1943.481 

950 

M 

974 


1951  556 


1943  541  FINDING  LIST 


£lemen: 

Wavcl^nfith 

lntcns;ty 

Multiple! 

Ekmcnt 

Wavelrngi* 

Intensity 

Multiplct 

Mr  11 

1943.541 

100 

Co  I 

1947.58 

50 

Co  I 

1943.64 

120 

97 

Co  III 

1947.526 

1 

20 

Fe  III 

1943.715 

150 

Si  II 

1947.769 

1  -A 

23 

Be  I 

1943  72 

500 

Mn  II 

1947.932 

200 

94 

Ni  11 

1947.744 

2 

Co  I 

1948.09 

100 

K.r  II 

1947.765 

40 

Ca  III 

1948.257 

600 

V  11 

1943.99 

0 

Cr  IV 

1948.28 

20 

Gc  I 

1944.1163  si 

150 

Mn  II 

1948  28 

10 

94 

Mn  il 

1944.16 

100 

94 

Fe  III 

1948.280 

200 

Zn  Ill 

1944.160 

60 

Mn  III 

1948.282 

">00 

Co  II 

1944.181 

20 

Fe  II 

1948.37"' 

200w 

123 

Mr.  IV? 

1944  23 

200 

Z.n  II 

1948.458 

30 

Mn 

1944.36 

20 

Cr  i; 

1948.51 

200 

136 

Ni  111 

1944.36 

2 

Co  III 

1948.655 

20 

20 

St  II 

1944.586 

15  A 

23 

Mn  II 

1948.72 

80 

Cu  II 

1944.5970 

40 

F  III 

1948.731 

10 

Mil  Ill 

1944.640 

150 

13 

Mn  IV 

1948.75 

200 

Ge  I 

1944.7313  si 

300 

5 

Kr  II 

1948.752 

240 

Mn  II 

1944.77 

40 

94 

Ti  III 

1948  79 

100 

Nc  II 

1944  883 

60 

!  Cr  II 

1949.00 

800 

205 

Cr  Hi 

1944  94 

5 

Co  i 

1949.00 

150 

95 

Na  III 

1944.99 

60d 

Mn  I 

1949.1 130 

3 

Fe  I 

1945.070 

200 

35 

N  III 

1949.22 

300 

Co  I 

1945.09 

120 

104 

Cr  II 

1949.22 

700 

272 

Mn  II 

1945.15 

200 

94 

Si  II 

1949.331 

10  -A 

27 

Co  III 

1945.234 

40 

20 

Mn  III 

1949.354 

200 

13 

Fe  i 

1945  294 

400 

37 

Nc  II 

1949.450 

5 

Fe  III 

1945.342 

800 

6! 

Fe  III 

1949.462 

150 

79 

V  II 

1945.35 

300 

58 

Mn  I»' 

1949.53 

’0 

Ne  I! 

1945.458 

100 

Co  III 

1949.533 

6 

Si  II 

1945.504 

3  A 

23 

Mn  II 

1949.56 

10 

P  II 

1945.54 

50 

Si  II 

1949  564 

1 00  A 

27 

Zn  I( 

1945.583 

60  A 

Fe  III 

1949.666 

70u 

95 

v  i: 

1945.64 

300 

106 

Ne  II 

1949.696 

70 

Fe  III 

1945.724 

150 

106 

Mn  Hi 

1949.744 

150 

Mn  II 

1945.83 

5 

N  III 

1949.76  P 

200 

Co  I 

1945.86 

0 

Co  III 

1949.805 

40 

20 

Cr  11 

1945.98 

200 

136 

Se  III 

1950.0 

500 

Mr  IV 

1946.135 

60 

O  II 

1950.06 

11300 

272 

As  II 

1946.137 

1 

Co  II 

1930.097 

500 

5 

Fe  I 

1946.219 

40 

35 

Mn  II 

1950.143 

200 

Fe  III 

1946.321 

20 

f-'e  I 

1950.223 

500 

37 

Mn  il 

1946.34 

30 

95 

Ne  II 

1950.276 

40 

Fe  II 

1946.429 

2 

Mn  II 

1950.31 

30 

Na  III 

1946.43 

400d 

Fe  III 

1950.334 

650 

116 

Cu  II 

1946.4929 

10 

106 

S  II 

1950.45 

300 

Cr  IV 

1946.59 

150 

Mn  II 

1950.69 

2 

Zn  III 

1946.637 

0 

Zn 

1950  769 

10 

Ki  II 

1946.67"/ 

20 

V  II 

1950.77 

5 

Fe  III 

1946.76° 

200 

Na  HI 

1950.79 

300 

V  IV 

1946.772 

5 

Ni  III 

1950  90 

0 

Co  I 

1946.79 

250 

100 

Co  III 

1950.91! 

80 

25 

Co  III 

1946.79? 

6)0 

25 

Mn  11 

1950.922 

40 

94 

Ar  I' 

1946.795 

200 

Co  III 

1950.961 

10 

60 

Na  III 

1946.82 

10 

Cr  IV 

19M.00 

40 

Fe  1! 

1946.85 

Fe  III 

1951.007 

800 

68 

Mil  II 

1945.94 

20 

95 

Na  III 

1951.21 

800 

Fe  I 

1946.987 

600 

36 

Mn  II! 

1951.24 

1 

N  III 

1946.99 

250 

Fe  III 

1951.318 

200 

68 

Se  III 

1947.1 

500 

As  II 

1951.393 

0 

Mn  III 

1947.320 

150 

N  II! 

1951.43 

100 

V  III 

1947.37 

20 

V  IV 

1951  432 

400 

Mn  III 

1947  516 

200 

13 

Co  I 

1951.44 

120 

99 

Ge  II 

1947.55 

Zf 

Mn  III 

1951.504 

200 

As  II 

1947.572 

') 

Fe  i 

1951.556 

500 

37 

975 


1951  727 


FINDING  LIST 


1958  77 


1958  82 

FINDING  LIST 

1965.357 

Element 

Wavelength 

Intensity 

- r 

Multiple! 

Element 

Wavelength 

Intensity 

MulLpict 

As  I 

1958.82 

20 

Cr  111 

1962.37 

ie 

Fc  l 

1958.84 

0 

Al  11 

1962.5904 

70 

As  I 

1958  91 

40 

14 

Al  11 

1962  6452 

8 

Mn  il 

1958.932 

80 

AI  1! 

1962  6910 

60 

Co  1 

1958  94 

150 

101 

Fe  111 

1962.717 

300 

61 

Ca  111 

1958.971 

500 

Al  II 

1962  7349 

70 

M  II 

1959.00 

0 

Ar  HI 

1962.74 

100 

Fe  III 

1959.026 

200 

Fe  1 

1962.746 

10 

76 

V  1 

1959  12 

150 

59 

AI  II 

1962.7634 

5C 

Mn  11 

1959  246 

300 

Mn  11 

1962.80 

30 

Fe  III 

1959.724 

550 

61 

Fe  I 

1962.871 

400 

36 

V  i 

1959  36 

150 

54 

Mn  III 

1962.878 

100 

Co  III 

1959  414 

100 

25 

He  II! 

!%2  958 

250 

Mn  11 

1959  69 

5 

Zn  111 

1962  974 

1 

) 

F  11 

1959.758 

1 

1  Cr  II 

1963.00 

300 

205 

Ge  II 

1959  78! 

30U 

14 

V  IV 

196T 103 

300 

V  1 

1959  97 

200 

54 

Fe  1 

1963.110 

500b 

35 

Mn  111 

1959  98 

2 

I 

Fe  II 

1963.110 

500b 

170 

Ne  11 

1959.994 

60 

Zn  IV 

1963.112 

60 

V  II 

1960  137 

3 

Cr  111 

1 963 . 1 5 

80 

Ft  1 

1960  139 

600 

35 

Fe  111 

1963.209 

70 

C'r  11! 

1960  18 

10b 

Co  III 

1963  243 

1 

F  il 

1960.255 

10 

Mn  III 

1963.27 

Ih 

Mn  I. 

1960.27 

10 

Kr  11 

1963.361 

240 

Fe  111 

1960  318 

900 

82 

Ge  1 

1963.3728  st 

100 

AI  II 

1960  3221 

3 

Co  I 

1967.38 

120 

95 

Cu  IV 

1960.335 

12 

F  III 

1963.439 

20 

0  '1 

1960.34 

10C 

l  e  III 

'963.461 

70 

Mn  !I 

1960.37 

10 

94 

V  1 

1963.47 

350 

55 

V  II 

1960.445 

0 

Mn  111 

1963.514 

100 

12 

Al  II 

1960.6458 

3 

Co  1 

1963.55 

200 

122 

Mn  II 

1960.67 

0 

94 

Fe  I 

1963  629 

200 

35 

Cr  I.I 

1960.69 

10 

Mn  111 

1963.719 

200 

13 

Na  III 

I960  76 

400 

!j  Ni  III 

1963.73 

L 

AI  11 

i960  8466 

10 

(  Co... 

1967  743 

20 

24 

As  I 

1960.89 

2 

|  Ni  1 

1963.85 

50 

47 

Mn  11 

I960  90 

5 

!  o  ii 

1963.86 

200 

Sc  \ 

1960.901 

1000 

2 

Co  1 

1963.92 

80 

V  II 

1960.98 

20 

Fe  111 

1964.019 

300 

82 

F  II 

1960.984 

40 

Co  I 

1964  03 

200 

94 

Co  I 

1961.00 

150 

95 

1  c  1 

1964  043 

400 

35 

I;c  III 

1961.010 

300 

V  il 

1964  091 

1 

Fc  ill 

1961.230 

400 

61 

Fe  III 

1964  169 

550 

82 

Fc  3 

1961 .236 

500 

||  Mn  11 

1964.19 

10 

Co  1 

1961  26 

SO 

79 

Fc  III 

1964.260 

450 

61 

Mi  III 

1961 .324 

5 

V  I 

1964.27 

300 

54 

Ar  11 

196!  3610  ST 

400 

13 

Fc  11 

1964.342 

240 

170 

Mn  11 

1961  39 

20 

O  11 

1964.35 

10 

Co  111 

1961.450 

10 

60 

Mn  11 

1964  45 

80 

Fc  III 

!%1 .456 

70 

Mn  IV 

1964.451  P 

250 

Co  1 

1961.59 

?50 

Zn  11 

1964.538 

80  -A 

V  1 

1961.69 

300 

55 

Ca  III 

1964.614 

650 

Fc  'll 

1961 .724 

70 

He  I 

1961.63 

900 

Ne  11 

1961  772 

60 

Ni  III 

1 ‘>64 .689 

!G0 

24 

Kr  II 

1961  863 

40 

Mn  11 

1964.70 

20 

Cr  III 

1961  93 

10 

Co  ill 

1964.765 

1 

Ge  I 

!%2  01 33  st 

500 

16 

Fe  Hi 

1961.776 

550 

82 

Fe  I 

!%2  031 

500 

35 

Al  I! 

1964,9907 

40 

Mn  III 

1962.042 

250 

As  II 

1965.076 

3 

Fe  il 

1962.071 

1 

Na  III 

1965.04 

360 

Fe  I 

1962.107 

600 

35 

V  I 

1965.07 

700 

55 

Mg  III 

1962.145 

7 

V  1 

1965.26 

300 

54 

Cr  Ill 

i%2  16 

5 

Fc  111 

1965.399 

550 

106 

Ar  II 

1%2  161 

300 

Al  11 

1965.3157 

10 

0  II 

1%2  27 

300 

Ni  11 

1965.757 

8 

44 

977 


52V2U1  O  -  ?.i 


1%;  3330 


FINDING  LIST 


1974  780 


Element 

Wavelength 

Intensity 

Multi  p)et 

Element 

Wavelength 

Intensity 

Multiple! 

Ge  I 

1965.3830  s! 

200 

5 

r* . . 

Fe  I 

1970.771 

10 

36 

Cr  III 

1965  56 

200 

Cu  IV 

1970.822 

11 

Mu  II 

1965  68 

60 

S  II 

1970.86 

400 

F  III 

1965  726 

35 

V  II 

1970  877 

0 

Mn  I! 

1966  04 

20 

Ge  I 

1970.87%  si 

50C 

6 

Fe  HI 

1966.074 

200 

Mn  II 

1970.947 

5 

Fc  III 

1966.201 

150 

61 

As  II 

1970.953 

0 

Mn  II 

1966.24 

2 

Fe  II 

1970  989 

Id 

V  IV 

1966.244 

20 

Cr  III 

1971  11 

20 

Ge  I! 

19663173 

40h 

14 

Co  I 

1971.16 

300 

96 

V  I 

1966.52 

300 

54 

Mn  II 

1971.22 

100 

Cr  III 

1966  57 

10 

Mn  III 

1971.28 

100 

Ni  XIV 

1966  6 

f 

Zn  III 

1971  416 

2 

Co  I 

1966  6* 

9C 

103 

V  IV 

1971  471 

40 

Co  III 

1966  680 

■ 

Mg  III 

1971.514 

4 

Fe  III 

1966.740 

550 

116 

As  II 

1971  580 

0 

V  II 

1966.752 

3h 

Ne  II 

1971.621 

20 

V  I 

1966  76 

300 

55 

Mn  II 

1971.71 

20 

Ar  II 

1966.953 

100 

Co  I 

1971  75 

150 

41 

Mn  III 

1967.080 

lOh 

Co  III 

1 97 l  889 

20 

24 

V  III 

1967.11 

150 

Mn  III 

1971  976 

8b 

V  II 

1967. 185 

4 

Ca  Wl 

1971.992 

250 

Zn  III 

1967.230 

1 

Mn  III 

1972  218 

5 

Sc  IV 

1%7.3 

400 

Fe  III 

1972.245 

150 

Fe  III 

1967.352 

250 

Ar  II 

1972.273 

200 

Mn  II 

1967  59 

30 

V  II 

1972.278 

1 

Fe  II 

1967.670 

1 

Cr  in 

1972.45 

iOO 

Co  I 

1967  78 

100 

100 

Mn  III 

1972.471 

3w 

Ca  III 

1967.936 

650 

V  I 

1972  48 

75 

54 

V  I 

1967  98 

400 

54 

Co  I 

1972.52 

sCQ 

99 

Cu  II 

1968.0118 

2 

V  II 

1972.62 

200 

163 

Ni  III 

1968.053 

3 

As  I 

1972.62 

800r 

1 

Fe  II 

1968.060 

20 

Fe  111 

1972.638 

150 

Fe  I! 

1968.210 

1 

Co  I 

1972.82 

0 

Cr  IV 

1968  27  P 

150 

Ca  III 

1972  823 

600 

V  III 

1968.37 

5 

Mn  III 

1972.861 

100 

12 

Fe  III 

1968  625 

150 

Cr  it: 

1973.20 

70 

As  II 

1968  660 

20 

Mn  IV 

1973  414 

80 

Co  I 

1968.69 

250 

Ar  II 

1973.4837  ST 

200 

Mr  III 

1968.776 

4 

Fc  III 

1973  578 

2.0 

As  II 

1968.855 

20 

Co  1 

1973.62 

50 

Fe  II 

1968  872 

2<‘,: 

As  I 

.973  65 

3 

Ni  I 

.968.90 

50 

23 

Co  III 

1973  667 

i 

Co  I! 

1968.918 

30 

Co  III 

1973.767 

2 

Co  I 

i 

250 

97 

Ar  III 

1973., '8 

200 

Mn  II 

1969  24 

200 

Co  I 

1973.85 

250 

101 

Kr  II 

1969  278 

<0 

Fe  I 

1973.91! 

20 

36 

Co  II' 

1969  312 

4 

Kr  I! 

1974.015 

20 

Zr  II 

1969.404 

100 

Cr  III 

1974.03 

50 

V  I 

1969.57 

75 

54 

Ge  III 

1974.05 

20 

Mn  III 

1969.576 

50 

Fc  ! 

1974.059 

20 

36 

Ni  HI 

1969.62 

0 

Mn  11 

1974.10 

100b 

Co  I 

1969.68 

30 

Mn  III 

1974,10 

20b 

Mn  II 

1969  37 

50 

Zn  IV 

1974.254 

15 

Mn  II 

190V.95 

100 

VII 

1974.278 

1 

Co  III 

1970  054 

60 

24 

Co  I 

1974  39 

150 

95 

Kr  II 

1970.125 

80 

Cr  111 

1974  43 

60 

Mn  11 

1970  16 

5 

Ar  11 

1974.462 

300 

Fc  II 

197037.9 

7. 

Zn  I! 

’974.467 

12  A 

Cu  II 

1970  4946 

l:> 

18 

Cu  II 

1974.4681 

0 

Ni  111 

1970  54 

0 

Fe  II 

1974.489 

1 

Mn  III 

1970.639 

2 

Ni  III 

1974.493 

15 

Fe  II 

1970  680 

20 

Cr  III 

1974.70 

10 

Co  I 

1970.71 

500 

102 

Mg  III 

1974.737 

12 

Co  I 

1970.77  P 

37 

Ni  111 

1974.780 

15 

978 


1983.299 


1974  82 


FINDING  LIST 


Element 

Wavelength 

Intensity 

Multiple* 

Element 

Wtvclengih 

Intensity 

Multiple! 

Mn  I! 

1974  32 

80 

Mg  111 

1979.43 

Zn  III 

1974.863 

0 

C)  III 

1979.46 

300 

Co  i!I 

19~4  883 

40 

51 

V  II 

1979  618 

I 

Co  il 

1975  902 

20 

C  III 

1979.62 

50  -A 

41 

V  II 

1975  021 

1 

As  II 

1979  755 

10 

Mn  II 

1975  24 

30 

Mn  III 

1979  790 

: 

12 

Kr  II 

1975.251 

280 

Cu  II 

1979.9565 

200 

17 

As  il 

1975  270 

1 

Ni  II 

1980  010 

15 

34 

Co  I 

1975  36 

60 

V  11 

1980  04 

400 

127 

V  1 

1975  42 

100 

34 

Cr  II! 

1980  09 

10C 

Na  III 

1975.43 

10 

Co  III 

1980  113 

40 

24 

Mn  III 

1975  439 

100 

12 

Cr  III 

1980  24 

100 

V  II 

1975  4?9 

1 

Ni  III 

1980  248 

2 

Fe  II 

1°75.542 

20 

Fe  III 

1980  392 

150 

Cr  III 

1975.56 

100 

Li  I 

1980  59 

-A 

Co  1 

1975.67 

200 

V  li 

1980  59 

250 

127 

Mn  lil 

1975  690 

200 

Cu  I 

1980  59 

150 

39 

Cr  III 

1975.90 

1C 

Si  1 

1980  6185  s; 

300 

7 

Co  I 

1975.94 

60 

i 

Ni  11 

1980  699 

3 

Mn  11 

1 976  002 

10 

i 

Mn  1! 

l°80.84 

2 

Cr  III 

1976.07 

30 

; 

Co  1 

1980  89 

400 

Fe  111 

1976  l 26 

550 

54 

Na  Ill 

1980  95 

10 

Mn  II 

1976  IS 

2 

As  II 

1980  992 

2 

Kr  II 

1976.252 

40 

Co  III 

198!  000 

0 

Mn  11 

1976.27 

2 

i 

Mn  11 

1981.01 

10 

Mn  111 

1976  4% 

30 

1 

Mr.  li 

1981  16 

20 

Na  III 

!97«.62 

20 

Ca  III 

1981  192 

550 

V  II 

1976  62 

600 

127 

V  II 

1981  245 

0 

Ar  11 

1976  765 

300 

Kr  II 

1981  264 

40 

Mn  II 

1976.87 

40 

Co  III 

1981 .345 

20 

24 

Ni  I 

1976  87 

150 

47 

As  II 

1981  466 

10 

Co  1 

1976  97 

300 

40 

V  II 

1981  53 

80 

127 

Ca  III 

1977  0!  3 

500 

Cr  III 

1981.61 

40 

Cu  II 

1977  0270 

15 

107 

Ni  I 

1981.61 

100 

47 

Co  III 

1977.031 

40 

24 

S  11 

1981.64 

200 

Mn  III 

1977  044 

4 

Kr  II 

1981. 653 

40 

Na  III 

1977.14 

20 

Mn  II 

1981  67 

20 

Zn  11 

1977.159 

25  -A 

Ar  M 

1981.74 

100 

Ar  II 

1977  200 

20 

Cr  III 

1931.82 

20 

Zn  II 

1977.494 

5  -A 

V  I 

1981,85 

5 

Me  Ill 

1977  554 

60 

Co  I 

1981.9? 

200 

37 

Si  I 

1977.5978  st 

400 

7 

Ne  VI! 

1981.9  74 

600 

V  II 

1977.60 

s 

V  I 

1982.05 
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